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Description
[Technical Field]

[0001] The present invention relates to image display
devices and methods of controlling the same, and in par-
ticular to an image display device using a current-driven
luminescence element and a method of controlling the
same.

[Background Art]

[0002] Image display devices in which organic electro-
luminescence (EL) elements are used are known as im-
age display devices with which current-driven lumines-
cence elements are used. The organic EL display devic-
es using organic EL elements which emit light are best
suited to make thinner devices because such organic EL
elements eliminate the necessity of back lights conven-
tionally required for liquid crystal display devices. In ad-
dition, the organic EL elements do not place a limit on
view angle, and thus are expected to be practically used
as next-generation display devices. Further, the organic
EL elements used for the organic EL display devices in-
cluding luminance elements whose luminance are con-
trolled by currents having certain values, instead of in-
cluding liquid crystal cells controlled by voltages to be
applied thereto.

[0003] In a usual organic EL display device, organic
EL elements which serve as pixels are arranged in a ma-
trix. An organic EL display is called a passive-matrix or-
ganic EL display, in which organic electro-luminescence
elements are provided at intersections of row electrodes
(scanning lines) and column electrodes (data lines) and
voltages corresponding to data signals are applied to be-
tween selected row electrodes and the column elec-
trodes to drive the organic EL elements.

[0004] Onthe otherhand, anorganic EL display device
is called an active-matrix organic EL display, in which
switching thin film transistors (TFTs) are provided at the
intersections of scanning lines and data lines and con-
nected with the gates of driving transistors which receive
data signals, through the signal lines, when the TFTs are
turned on through selected scanning lines, and causes
the driving transistors to activate the organic EL ele-
ments.

[0005] Although the passive-matrix organic EL display
device in which organic EL elements connected to se-
lected row electrodes (scanning lines) emit light only until
the selected row electrodes become unselected, organic
EL elements in the active-matrix organic EL display de-
vice keep emitting light until they are scanned (or select-
ed). Thus, there is no reduction in luminance even when
the number of scanning lines increases. Accordingly, the
active-matrix organic EL display device is driven with a
low voltage, thereby consuming less power.

[0006] Reference JP 2005-4173 ("Patent Reference
1") discloses a circuit configuration of pixel units in an
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active-matrix organic EL display device.

[0007] FIG. 16 is a diagram showing a circuit configu-
ration of a pixel unit in a conventional organic EL display
device disclosed in Patent Reference 1. The pixel unit
500 is configured with a simple circuitry including: an or-
ganic EL element 505 having a cathode connected to a
negative power source line (whose voltage value is de-
noted as VEE); an n-type thin film transistor (n-type TFT)
504 having a drain connected to a positive power source
line (whose voltage value is denoted as VDD) and a
source connected to the anode of the organic EL element
505; a capacitor element 503 which is connected to be-
tween the gate and source of the n-type TFT 504 and
holds a gate voltage of the n-type TFT 504; a third switch-
ing element 509 for causing both the terminals of the
organic EL element 505 to have approximately the same
potential; a first switching element 501 which selectively
applies a video signal from a signal line 506 to the gate
of the n-type TFT 504; and a second switching element
502 for initializing the gate potential of the n-type TFT
504 into a predetermined potential. The following de-
scribes light emitting operations performed by the pixel
unit 500.

[0008] First, the second switching element 502 is
brought into an on state by a scanning signal supplied
from the second scanning line 508. A predetermined volt-
age VREF supplied from a reference power source line
is applied to the gate of the n-type TFT 504 so as to
prevent a current from flowing into between the source
and drain of the n-type TFT 504 in order to initialize the
n-type TFT 504.

[0009] Next, the second switching element 502 is
brought into an off state by a scanning signal supplied
from the second scanning line 508 (S102).

[0010] Next, the first switching element 501 is brought
into an on state by a scanning signal supplied from the
first scanning line 507 to apply a signal voltage supplied
from the signal line 506 to the gate of the n-type TFT 504
(S103). At this time, the gate of the third switching ele-
ment 509 is connected to the first scanning line 507, and
thus becomes conductive simultaneously with the first
switching element 501. This makes it possible to accu-
mulate charge corresponding to a signal voltage in the
capacitor element 503 without being affected by the volt-
age between the terminals of the organic EL element
505. In addition, the organic EL element 505 is not sup-
plied with a current while the third switching element 509
is conductive, and thus does not emit light.

[0011] Next, the third switching element 509 is brought
into an off state by a scanning signal supplied from the
first scanning line 507 to supply a signal current corre-
sponding to the charge accumulated in the capacitor el-
ement 503 from the n-type TFT 504 to the organic EL
element 505 (S104). At this time, the organic EL element
505 emits light.

[0012] The sequential operations described above en-
able the organic EL element 505 to emit light with a lu-
minance corresponding to the signal voltage supplied
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from the signal line in a frame period.

[0013] Reference US 2003/111966 A1 discloses an
image display device in which a signal voltage from a
signalwire is held on and written into a sampling capacitor
as each of sampling switch elements turns on inresponse
to a scanning signal. At this time, the signal voltage is
held on the sampling capacitor on the basis of a common
electrode. As the scanning signal transitions from high
level to low level, each of the sampling switch elements
turns off and changes into a floating state in which the
sampling capacitoris electrically insulated from the signal
wire and a driving TFT. As the scanning signal changes
from high level to low level, each of the driving switches
becomes conductive so that the signal voltage held on
the sampling capacitor is applied as it is between the
source and gate of the driving TFT as a bias voltage to
make the driving TFT conductive, causing an organic
LED to emit light.

[0014] A technique for controlling a light-emitting ele-
ment, such as an organic light-emitting diode element,
is also disclosed in US 2006/231740 A1. According to
this reference, each pixel circuit includes a light-emitting
element that is interposed between a first electric supply
line and a second electric supply line having different
potentials and emits light by the supply of a current, a
storage capacitor that holds a voltage between a first
electrode and a second electrode, and adriving transistor
that is interposed between the first electric supply line
and the second electric supply line and has a gate ter-
minal connected to the first electrode of the storage ca-
pacitor. A driving method includes: for a first period, ap-
plying a data potential according to a grey-scale level
designated for the light-emitting element to the second
electrode of the storage capacitor while electrically con-
necting an initialization wiring line supplied with an ini-
tialization potential to the first electrode of the storage
capacitor; and for a second period subsequent to the first
period, electrically connecting the second electrode of
the storage capacitor to a source terminal of the driving
transistor. Related techniques are also disclosed in US
2006/238461, EP 1 860 636 A1, EP 1 923 857 A2, and
US 2006/253755 A1.

[0015] However, the conventional organic EL display
device disclosed in Patent Reference 1 allows a current
to flow into the negative power source line through the
third switching element 509 because the n-type TFT 504
is brought into an on state when the signal voltage is
stored on the gate of the n-type TFT 504 (Step S103).
This current flows into the resistance components of the
third switching element 509 and the negative power
source line, resulting in variation in the potential of the
source of the n-type TFT 504. In other words, the voltage
which should be held by the capacitor element 503 inev-
itably varies.

[0016] As described above, in the case of configuring
a pixel circuitry which performs a source grounding op-
eration in form of the n-type TFT such as an amorphous
Si, it is difficult to store an exact potential between both
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the end electrodes of the capacitor element having a
function of holding a voltage between the gate and source
of the n-type driving TFT. In this case, since no exact
signal current corresponding to the signal voltage flows,
the luminescence elements do not emit light properly.
This disables achievement of highly accurate image dis-
play reflecting the video signal.

[0017] In view of the above described problems, the
present invention has an object to provide, in form of a
simple pixel circuitry, an image display device which in-
cludes luminescence pixels and is capable of storing an
exact potential corresponding to a signal voltage to both
the end electrodes of the electrostatic capacitor which
holds a voltage between the gate and source of the n-
type driving TFT.

[0018] This is achieved by the features of the inde-
pendent claims. Preferred embodiments are the subject
matter of dependent claims.

[Advantageous Effects of Invention]

[0019] According to an image display device and a
method of controlling the same in the present invention,
only currents flowing through luminescence elements
flow into an n-type driving TFT without passing through
reference power source lines and signal lines. This
makes it possible to store an exact potential on both the
end electrodes of the capacitor element having a function
of holding the voltage between the gate and source of
the n-type driving TFT, thereby achieving a highly accu-
rate image display reflecting a video signal.

[Brief Description of Drawings]

[0020]

[Fig. 1]

FIG. 1 is a block diagram showing an electrical con-
figuration of an image display device according to
an embodiment of the present invention.

[Fig. 2]

FIG. 2 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to Embodiment 1.

[Fig. 3A]

FIG. 3A is a chart showing operation timings in a
method of controlling image display devices accord-
ing to Embodiments 1 and 2.

[Fig. 3B]

FIG. 3B is a chart showing operation timings in a
Variation of a method of controlling the image display
devices according to Embodiments 1 and 2.

[Fig. 4]

FIG. 4 is a flowchart indicating operations performed
by the image display device according to Embodi-
ment 1.

[Fig. 5A]
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FIG. 5A is a diagram showing a pixel circuit in a con-
ductive state while a signal voltage is being written
by the image display device according to Embodi-
ment 1.

[Fig. 5B]

FIG. 5B is a diagram showing a pixel circuit in a con-
ductive state while the image display device accord-
ing to Embodiment 1 is emitting light.

[Fig. 6]

FIG. 6 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to Embodiment 2.

[Fig. 7]

FIG. 7 is a flowchart of operations performed by the
image display device according to Embodiment 2.
[Fig. 8]

FIG. 8 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to Embodiment 3 of the present invention.

[Fig. 9]

FIG. 9is a chart showing operation timings in a meth-
od of controlling an image display device according
to Embodiment 3 of the present invention.

[Fig. 10]

FIG. 10 is a flowchart of operations performed by the
image display device according to Embodiment 3 of
the present invention.

[Fig. 11]

FIG. 11 is a diagram showing a circuit configuration
indicating a Variation of luminescence pixels includ-
ed in a display unit and connections with the sur-
rounding circuits according to Embodiment 3 of the
present invention.

[Fig. 12]

FIG. 12 is a chart showing operation timings in a
Variation of the method of controlling luminescence
pixels in the image display device according to Em-
bodiment 3 of the present invention.

[Fig. 13]

FIG. 13 is an operation flowchart indicating a Varia-
tion of luminescence pixels in the image display de-
vice according to Embodiment 3 of the present in-
vention.

[Fig. 14]

FIG. 14 is a diagram showing a circuit configuration
of a luminescence pixel and connections with the
surrounding circuits which are obtained by combin-
ing Embodiments 2 and 3 of the present invention.
[Fig. 15]

FIG. 15 is an external view of a thin flat TV including
an embedded image display device according to an
embodiment of the present invention.

[Fig. 16]

FIG. 16 is a diagram showing a circuit configuration
of a pixel unit in the conventional organic EL display
device disclosed in Patent Reference 1.
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[Description of Embodiments]

[0021] may include The image display device may in-
clude: a luminescence element; a capacitor which holds
a voltage; a driving element which has a gate electrode
connected to a first electrode of the capacitor and a
source electrode connected to a first electrode of the lu-
minescence element, and causes the luminescence el-
ement to emit light by applying a drain current corre-
sponding to the voltage held by the capacitor to the lu-
minescence element; a first power source line for deter-
mining a potential of the drain electrode of the driving
element; asecond power source line electrically connect-
ed to the second electrode of the luminescence element;
athird power source line for supplying areference voltage
defining a voltage value of a first electrode of the capac-
itor; a first switching element for setting the reference
voltage for the first electrode of the capacitor; a data line
for supplying a signal voltage to the second electrode of
the capacitor; a second switching element which has a
first terminal electrically connected to the data line and
a second terminal electrically connected to the second
electrode of the capacitor, and switches between con-
ductive and non-conductive states between the data line
and the second electrode of the capacitor; a third switch-
ing element for connecting the first electrode of the lumi-
nescence element and the second electrode of the ca-
pacitor; and a driving circuit for controlling the first switch-
ing element, the second switching element, and the third
switching element, wherein the driving circuit: causes the
capacitor to hold the voltage corresponding to the signal
voltage by turning on the first switching element and the
second switching element while the third switching ele-
ment is turned off; and turns off the first switching element
and the second switching element to turn on the third
switching element after the voltage corresponding to the
signal voltage is held by the capacitor.

[0022] This implementation is intended to (i) provide
the third switching element to connect the first electrode
of the luminescence element and a node between the
second electrode of the capacitor and the second switch-
ing element, (ii) cause the capacitor to hold the voltage
corresponding to the signal voltage while the third switch-
ing element is turned off, and (iii) turn on the third switch-
ing element after the voltage corresponding to the signal
voltage is held by the capacitor. With this, it is possible
to set, for the capacitor, the voltage corresponding to the
signal voltage in a state where the source electrode of
the driving element and the second electrode of the ca-
pacitor are disconnected. In other words, it is possible to
prevent a current from flowing from the source electrode
of the driving transistor into the capacitor before the stor-
age of the voltage corresponding to the signal voltage
into the capacitor is completed. For this, since the voltage
exactly corresponding to the signal voltage can be held
by the capacitor, it is possible to prevent variation in the
voltage held by the capacitor, thereby preventing the lu-
minescence elements from not emitting light in the exact
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amount reflecting the video signal. As a result, it is pos-
sible to cause the luminescence elements to emit lightin
the exact amount reflecting the video signal, thereby
achieving a highly accurate image display reflecting the
video signal.

[0023] In the image display device, the first electrode
ofthe luminescence element may be an anode electrode,
and the second electrode of the luminescence element
may be a cathode electrode, and a voltage of the first
power source line may be higher than a voltage of the
second power source line, and a current may flow from
the first power source line to the second power source
line.

[0024] Accordingto this implementation, the driving el-
ement is configured in form of an N-type transistor.
[0025] The image display device may include: a first
scanning line for connecting the first switching element
and the driving circuit, and transmitting a signal for con-
trolling the first switching element to the first switching
element; a second scanning line for connecting the sec-
ond switching element and the driving circuit, and trans-
mitting a signal for controlling the second switching ele-
ment to the second switching element; and a third scan-
ning line for connecting the third switching element and
the driving circuit, and transmitting a signal for controlling
the third switching element to the third switching element.
[0026] Accordingto thisimplementation, itis also good
to provide (i) a first scanning line for connecting the first
switching element and the driving circuit so as to enable
the driving circuit to control the first switching element,
(i) a second scanning line for connecting the second
switching element and the driving circuit so as to enable
the driving circuit to control the second switching ele-
ment, and (iii) a third scanning line for connecting the
third switching element and the driving circuit so as to
enable the driving circuit to control the third switching
element.

[0027] In the image display device, the first scanning
line and the second scanning line may be provided as a
common scanning line.

[0028] Accordingto thisimplementation, itis also good
that the first scanning line and the second scanning line
are provided as a common scanning line. In this case, it
is possible to reduce the number of scanning lines for
controlling switching elements, thereby simplifying the
circuit configuration.

[0029] The image display device may further include:
a fourth power line for supplying a second reference volt-
age; and a second capacitor provided between the sec-
ond electrode of the capacitor and the fourth power line,
wherein the second capacitor may store a source poten-
tial of the driving element while the third switching ele-
ment is turned on.

[0030] Accordingto thisimplementation, itis also good
to provide the second capacitor between the second
electrode of the capacitor and the fourth power source
line so as to cause the second capacitor to store the
source potential of the driving element while the third
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switching element is turned on. With this, the potential of
the second electrode of the capacitor is fixed even in the
case of causing the second capacitor to store the source
potential of the driving element in a steady state and then
turning off the third switching element, thereby fixing the
gate voltage of the driving element. In addition, since the
source potential of the driving elementisin a steady state,
the second capacitor stabilizes the voltage between the
gate and source of the driving element.

[0031] In the image display device, the third power
source line and the fourth power source line may be pro-
vided as a common scanning line.

[0032] According to this implementation, itis also good
that the third power source line and the fourth power
source line are provided as a common power source line.
[0033] In the image display device, the third power
source line and the fourth power source line may be pro-
vided as separate scanning lines.

[0034] According to this implementation, itis also good
that the third power source line and the fourth power
source line are provided as separate common power
source lines. In this case, the voltages of the capacitor
and the second capacitor are independently adjusted,
thereby increasing the flexibility in the circuit adjust-
ments.

[0035] In addition, the image display device may also
include: a luminescence element; a capacitor which
holds a voltage; a driving element which has a gate elec-
trode connected to a first electrode of the capacitor and
a source electrode connected to a first electrode of the
luminescence element, and causes the luminescence el-
ement to emit light by applying a drain current corre-
sponding to the voltage held by the capacitor to the lu-
minescence element; a first power source line for deter-
mining a potential of the drain electrode of the driving
element; asecond power source line electrically connect-
ed to the second electrode of the luminescence element;
athird power source line for supplying areference voltage
defining a voltage value of a second electrode of the ca-
pacitor; a first switching element for setting the reference
voltage for the second electrode of the capacitor; a data
line for supplying a signal voltage to the first electrode of
the capacitor; a second switching element which has a
first terminal electrically connected to the data line and
a second terminal electrically connected to the first elec-
trode of the capacitor, and switches between conductive
and non-conductive states between the data line and the
first electrode of the capacitor; a third switching element
for connecting the first electrode of the luminescence el-
ement and the second electrode of the capacitor; and a
driving circuit for controlling the first switching element,
the second switching element, and the third switching
element, wherein the driving circuit: causes the capacitor
to hold the voltage corresponding to the signal voltage
by turning on the first switching element and the second
switching element while the third switching element is
turned off; and turns off the first switching element and
the second switching element to turn on the third switch-
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ing element after the voltage corresponding to the signal
voltage is held by the capacitor.

[0036] In this implementation, (i) the third switching el-
ement is provided to connect the first electrode of the
luminescence element and a node between the second
electrode of the capacitor and the first switching element,
(ii) the capacitor is configured to hold the voltage corre-
sponding to the signal voltage while the third switching
element is turned off, and (iii) the third switching element
is turned on after the voltage corresponding to the signal
voltage is held by the capacitor. With this, it is possible
to set, for the capacitor, the voltage in a state where the
source electrode of the driving element and the second
electrode of the capacitor are disconnected. In other
words, itis possible to prevent a current from flowing from
the source electrode of the driving transistor into the ca-
pacitor before the storage of the voltage corresponding
to the signal voltage into the capacitor is completed. For
this, since the voltage exactly corresponding to the signal
voltage can be held by the capacitor, it is possible to
prevent variation in the voltage held by the capacitor,
thereby enabling the luminescence elements from emit-
ting light in the exact amount reflecting the video signal.
As a result, it is possible to cause the luminescence el-
ements to emit light in the exact amount reflecting the
video signal, thereby achieving a highly accurate image
display reflecting the video signal.

[0037] In the image display device, the first electrode
ofthe luminescence element may be an anode electrode,
and the second electrode of the luminescence element
may be a cathode electrode, and a voltage of the first
power source line may be higher than a voltage of the
second power source line, and a current may flow from
the first power source line to the second power source
line.

[0038] Accordingto this implementation, the driving el-
ement is configured in form of an N-type transistor.
[0039] The image display device may include: a first
scanning line for connecting the first switching element
and the driving circuit, and transmitting a signal for con-
trolling the first switching element to the first switching
element; a second scanning line for connecting the sec-
ond switching element and the driving circuit, and trans-
mitting a signal for controlling the second switching ele-
ment to the second switching element; and a third scan-
ning line for connecting the third switching element and
the driving circuit, and transmitting a signal for controlling
the third switching element to the third switching element.
[0040] Accordingto thisimplementation, itis also good
to provide (i) a first scanning line for connecting the first
switching element and the driving circuit so as to enable
the driving circuit to control the first switching element,
(i) a second scanning line for connecting the second
switching element and the driving circuit so as to enable
the driving circuit to control the first switching element,
and (iii) a third scanning line for connecting the third
switching element and the driving circuit so as to enable
the driving circuit to control the first switching element.

10

15

20

25

30

35

40

45

50

55

[0041] In the image display device, the first scanning
line and the second scanning line may be provided as a
common scanning line.

[0042] According to this implementation, itis also good
that the first scanning line and the second scanning line
are provided as a common scanning line. In this case, it
is possible to reduce the number of scanning lines for
controlling switching elements, thereby simplifying the
circuit configuration.

[0043] The image display device may further include:
a fourth power line for supplying a second reference volt-
age; and a second capacitor provided between the sec-
ond electrode of the capacitor and the fourth power line,
wherein the second capacitor may store a source poten-
tial of the driving element while the third switching ele-
ment is turned on.

[0044] According to this implementation, itis also good
to provide the second capacitor between the second
electrode of the capacitor and the fourth power source
line so as to cause the second capacitor to store the
source potential of the driving element while the third
switching element is turned on. With this, the potential of
the second electrode of the capacitor is fixed even in the
case of causing the second capacitor to store the source
potential of the driving element in a steady state and then
turning off the third switching element, thereby fixing the
gate voltage of the driving element. In addition, since the
source potential of the driving elementisin a steady state,
the second capacitor stabilizes the voltage between the
gate and source of the driving element.

[0045] In the image display device, the third power
source line and the fourth power source line may be pro-
vided as a common scanning line.

[0046] According to this implementation, itis also good
that the third power source line and the fourth power
source line are provided as a common power source line.
[0047] In the image display device, the third power
source line and the fourth power source line may be pro-
vided as separate scanning lines.

[0048] According to this implementation, itis also good
that the third power source line and the fourth power
source line are provided as separate common power
source lines. In this case, the voltages of the capacitor
and the second capacitor are independently adjusted,
thereby increasing the flexibility in the circuit adjust-
ments.

[0049] In addition, an image display device may also
include pixel units including a first pixel unit and a second
pixel unit which are adjacent to each other and each of
the first and second pixel units includes: a luminescence
element; a capacitor which holds a voltage; a driving el-
ement which has a gate electrode connected to a first
electrode of the capacitor and a source electrode con-
nected to a first electrode of the luminescence element,
and causes the luminescence element to emit light by
applying a drain current corresponding to the voltage held
by the capacitor to the luminescence element; afirst pow-
er source line for determining a potential of the drain elec-
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trode of the driving element; a second power source line
electrically connected to the second electrode of the lu-
minescence element; a third power source line for sup-
plying a reference voltage defining a voltage value of a
first electrode of the capacitor; a first switching element
for setting the reference voltage for the first electrode of
the capacitor; a data line for supplying a signal voltage
to the second electrode of the capacitor; a second switch-
ing element which has a first terminal electrically con-
nected to the data line and a second terminal electrically
connected to the second electrode of the capacitor, and
switches between conductive and non-conductive states
between the data line and the second electrode of the
capacitor; a third switching element for connecting the
first electrode of the luminescence element and the sec-
ond electrode of the capacitor, a first scanning line for
communicating a signal for controlling the first switching
elementto the first switching element; a second scanning
line for communicating a signal for controlling the second
switching element to the second switching element; and
a third scanning line for communicating a signal for con-
trolling the third switching element to the third switching
element, wherein the image display device includes a
driving circuit which is connected to (i) the first switching
element through the first scanning line, (ii) the second
switching element through the second scanning line, and
(iii) the third switching element through the third scanning
line, and which includes a driving circuit for controlling
the first switching element, the second switching ele-
ment, and the third switching element, and wherein the
driving circuit: causes the capacitor to hold the voltage
corresponding to the signal voltage by turning on the first
switching element and the second switching element
while the third switching element is turned off; turns off
the first switching element and the second switching el-
ement to turn on the third switching element after the
voltage corresponding to the signal voltage is held by the
capacitor, and the first scanning line included in the first
pixel unit, the second scanning line included in the first
pixel unit, and the third scanning line included in the sec-
ond pixel unit are diverted from a common scanning line
from the driving circuit.

[0050] According to this implementation, it is possible
to reduce the number of scanning lines for controlling
switching elements by causing adjacent pixel units to
share a common scanning line, thereby simplifying the
circuit configuration as an image display device and sim-
plifying the driving circuit for controlling the switching el-
ements through the scanning line.

[0051] In addition, in the image display device, the lu-
minescence element may be an organic electro-lumines-
cence (EL) element.

[0052] Accordingto thisimplementation, itis also good
that the luminescence elements are organic EL lumines-
cence elements.

[0053] In addition, a method is intended to control an
image display device including: a luminescence element;
a capacitor which holds a voltage; a driving element
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which has a gate electrode connected to a first electrode
of the capacitor and a source electrode connected to a
first electrode of the luminescence element, and causes
theluminescence elementto emitlight by applying a drain
currentcorresponding to the voltage held by the capacitor
to the luminescence element; a first power source line
for determining a potential of the drain electrode of the
driving element; a second power source line electrically
connected to the second electrode of the luminescence
element; a third power source line for supplying a refer-
ence voltage defining a voltage value of a first electrode
of the capacitor; a first switching element for setting the
reference voltage for the first electrode of the capacitor;
a data line for supplying a signal voltage to the second
electrode of the capacitor; a second switching element
which has a first terminal electrically connected to the
data line and a second terminal electrically connected to
the second electrode of the capacitor, and switches be-
tween conductive and non-conductive states between
the data line and the second electrode of the capacitor;
and a third switching element for connecting the first elec-
trode of the luminescence element and the second elec-
trode of the capacitor, wherein the method includes:
causing the capacitor to hold the voltage corresponding
to the signal voltage by turning on the first switching el-
ement and the second switching element while the third
switching element is turned off; and turning off the first
switching element and the second switching element to
turn on the third switching element after the voltage cor-
responding to the signal voltage is held by the capacitor.
[0054] In addition, a method is intended to control an
image display device including: aluminescence element;
a capacitor which holds a voltage; a driving element
which has a gate electrode connected to a first electrode
of the capacitor and a source electrode connected to a
first electrode of the luminescence element, and causes
theluminescence elementto emitlight by applying a drain
currentcorresponding to the voltage held by the capacitor
to the luminescence element; a first power source line
for determining a potential of the drain electrode of the
driving element; a second power source line electrically
connected to the second electrode of the luminescence
element; a third power source line for supplying a refer-
ence voltage defining a voltage value of a first electrode
of the capacitor; a first switching element for setting the
reference voltage for the second electrode of the capac-
itor; a data line for supplying a signal voltage to the first
electrode of the capacitor; a second switching element
which has a first terminal electrically connected to the
data line and a second terminal electrically connected to
the first electrode of the capacitor, and switches between
conductive and non-conductive states between the data
line and the first electrode of the capacitor; and a third
switching element for connecting the first electrode of the
luminescence element and the second electrode of the
capacitor, wherein the method includes: causing the ca-
pacitor to hold the voltage corresponding to the signal
voltage by turning on the first switching element and the
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second switching element while the third switching ele-
ment is turned off; and turning off the first switching ele-
ment and the second switching element to turn on the
third switching element after the voltage corresponding
to the signal voltage is held by the capacitor.

[0055] Preferred embodiments ofthe presentinvention
will be described below with reference to the drawings.
In the following descriptions, the same or equivalent el-
ements are assigned with the same reference numerals
throughout the drawings, and the same descriptions are
not repeated.

[Nustrative Embodiment 1]

[0056] This embodiment is not part of the present in-
vention but describes the background art that is helpful
for understanding the invention.

[0057] Animage display device in this embodiment in-
cludes luminescence pixels arranged in a matrix. Each
of the luminescence pixels includes: a luminescence el-
ement; a capacitor; a driving element having a gate con-
nected to a first electrode of the capacitor and having a
source connected to the luminescence element; a third
switching element for switching between conductive and
non-conductive states between the source of the driving
element and the second electrode of the capacitor; a first
switching element for switching between conductive and
non-conductive states between a reference power
source line and a first electrode of the capacitor; and a
second switching element for switching between conduc-
tive and non-conductive states between a data line and
a second electrode of the capacitor. This configuration
enables storage of an accurate potential corresponding
to a signal voltage onto both end terminals of the capac-
itor. This makes it possible to achieve an accurate image
display reflecting a video signal.

[0058] Embodiments of the present invention will be
described below with reference to the drawings.

[0059] FIG. 1 is a block diagram showing an electrical
configuration of an image display device according to the
present invention. The image display device 1 in the di-
agram includes a control circuit 2, a memory 3, a scan-
ning line driving circuit 4, a signal line driving circuit 5,
and a display unit 6.

[0060] In addition, FIG. 2is a diagram showing a circuit
configuration of a luminescence pixel included in a dis-
play unit and connections with the surrounding circuits
according to Embodiment 1. The luminescence pixel 10
includes switching transistors 11, 12, and 19, an electro-
static capacitor 13, a driving transistor 14, an organic EL
element 15, a signal line 16, scanning lines 17 and 18,
areference power source line 20, a positive power source
line 21, and a negative power source line 22. In addition,
the surrounding circuits include a scanning line driving
circuit 4 and a signal line driving circuit 5.

[0061] The following descriptions are given of connec-
tion relationships and functions of the structural elements
shown in FIGS. 1 and 2.
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[0062] The control circuit 2 has a function of controlling
the scanning line driving circuit 4, the signal line driving
circuit 5, and the memory 3. The memory 3 stores cor-
rection data or the like of the respective luminescence
pixels. Based on the correction data written in the mem-
ory 3 and read out therefrom, a video signal inputted from
outside is corrected and then outputted to the signal line
driving circuit 5.

[0063] The scanning line driving circuit 4 is connected
tothe scanninglines 17 and 18, and functions as a driving
circuit for controlling between conductive and non-con-
ductive states of the switching transistors 11, 12, and 19
included in the luminescence pixel 10 by outputting a
scanning signal to the scanning lines 17 and 18.

[0064] The signal line driving circuit 5 is connected to
the signal line 16, and functions as a driving circuit for
outputting a signal voltage based on a video signal to the
luminescence pixel 10.

[0065] The display unit6 includes luminescence pixels
10, and displays an image, based on the video signal
inputted from outside to the image display device 1.
[0066] The switching transistor 11, as the second
switching element, has a gate connected to the scanning
line 17 thatis the second scanning line, and has a source
and drain one of which is connected to the signal line 16
that is the data line and the other of which is connected
to an electrode 132 that is the second electrode of the
electrostatic capacitor 13. The switching transistor 11 has
a function of determining a timing with which the signal
voltage of the signal line 16 is applied to the electrode
132 of the electrostatic capacitor 13.

[0067] The switching transistor 12, as the first switch-
ing element, has a gate connected to the scanning line
17 that is the first scanning line, and has a source and
drain one of which is connected to the reference power
source line 20 that is the first reference power source line
and the other of which is connected to an electrode 131
that is the first electrode of the electrostatic capacitor 13.
The switching transistor 12 has a function of determining
a timing with which the reference voltage VREF of the
reference power source line 20 is applied to the electrode
131 of the electrostatic capacitor 13. The switching tran-
sistors 11 and 12 are configured in form of n-type thin
film transistors (n-type TFTs).

[0068] Itis to be noted that the first scanning line and
the second scanning line are provided as a common
scanning line 17, thereby reducing the number of scan-
ning lines for controlling the switching transistors and
simplifying the circuit configuration.

[0069] The electrostatic capacitor 13 is a capacitor
having the electrode 131 that is the first electrode con-
nected to the gate of the driving transistor 14, and having
the electrode 132 thatis the second electrode connected
to the source of the driving transistor 14 through the
switching transistor 19. The electrostatic capacitor 13
holds the voltage corresponding to the signal voltage
supplied from the signal line 16. In the case where the
switching transistors 11 and 12 are brought into an off
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state, the electrostatic capacitor 13 exerts the function
of causing the driving transistor 14 to hold a constant
potential between its gate and source electrodes, and
thereby stabilizing a current to be supplied from the driv-
ing transistor 14 to the organic EL element 15.

[0070] The driving transistor 14 is a driving element
having a drain connected to a positive power source line
21 that is the second power source line, and having a
source connected to the anode of the organic EL element
15. The driving transistor 14 converts the voltage corre-
sponding to the signal voltage applied between the gate
and source into a drain current corresponding to the sig-
nal voltage. Subsequently, the driving transistor 14 sup-
plies this drain current as the signal current to the organic
EL element 15. The driving transistor 14 is configured in
form of n-type thin film transistor (n-type TFT), for exam-
ple.

[0071] The organic EL element 15 is a luminescence
element having a cathode connected to the negative
power source line 22 that is the second power source
line, and emits light triggered by the signal current flowing
from the driving transistor 14.

[0072] The switching transistor 19, as the third switch-
ing element, has a gate connected to the scanning line
18 that is the third scanning line, and has a source and
drain one of which is connected to the source of the driv-
ing transistor 14 and the other of which is connected to
an electrode 132 of the electrostatic capacitor 13. The
switching transistor 19 has a function of determining a
timing with which the potential held by the electrostatic
capacitor 13 is applied to between the gate and source
of the driving transistor 14. The switching transistor 19
is configured in form of n-type thin film transistor (n-type
TFT).

[0073] The signal line 16 is connected to a signal line
driving circuit 5 and to each of luminescence pixels be-
longing to a pixel column including the luminescence pix-
el 10, and has a function of supplying a signal voltage
that determines the luminance intensity of the pixels.
[0074] In addition, the image display device 1 includes
signal lines 16 in number corresponding to the number
of pixel columns.

[0075] The scanningline 17 concurrently serves as the
first scanning line and the second scanning line, is con-
nected to the scanning line driving circuit 4, and is also
connected to each of the luminescence pixels belonging
to the pixel line including the luminescence pixel 10. With
this, the scanning line 17 has a function of supplying a
timing with which the signal voltage is written into each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10, and a function of sup-
plying a timing with which the reference voltage VREF is
applied to the gate of the driving transistor 14 included
in the luminescence pixel.

[0076] The scanning line 18 is the third scanning line,
and is connected to the scanning line driving circuit 4.
With this, the scanning line 18 has a function of supplying
a timing with which the potential of the electrode 132 of
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the electrostatic capacitor 13 is applied to the source of
the driving transistor 14.

[0077] In addition, the image display device 1 includes
scanning lines 17 and 18 in number corresponding to the
number of pixel lines.

[0078] Itisto be notedthateach of the reference power
source line 20, the positive power source line 21 that is
thefirst power source line, and the negative power source
line 22 that is the second power source line is connected
to other luminescence pixels and the voltage source.
[0079] Next, a description is given of a method of con-
trolling the image display device 1 according to this em-
bodiment with reference to FIGS. 3A to 5B.

[0080] FIG. 3A is a chart showing operation timings in
amethod of controlling the image display device accord-
ing to Embodiment 1. In the diagram, the horizontal axis
represents time, and in the vertical direction, waveforms
of voltages generated in the scanning line 17, the scan-
ning line 18, and the signal line 16 are shown from top
to bottom in this sequence. In addition, FIG. 4 is a flow-
chart of operations performed by the image display de-
vice according to Embodiment 1.

[0081] First, at Time t0, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
HIGH to LOW to bring the switching transistor 19 into an
off state. With this, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive (Step S11in FIG. 4). For exam-
ple, inthis embodiment, the voltage levels of the scanning
line 18 are +20 V in HIGH and -10 V in LOW.

[0082] Next, at Timet1, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
LOW to HIGH to bring the switching transistors 11 and
12 into an on state. FIG. 5A is a diagram showing a pixel
circuit in a conductive state while a signal voltage is being
written by the image display device according to Embod-
iment 1 of the presentinvention. As shownin the diagram,
the reference voltage VREF of the reference power
source line 20 is applied to the electrode 131 of the elec-
trostatic capacitor 13, and the signal voltage Vdata is
applied from the signal line 16 to the electrode 132 of the
electrostatic capacitor 13 (Step S12 in FIG. 4). In other
words, in Step S12, charge corresponding to the signal
voltage to be applied to the luminescence pixel 10 is held
by the electrostatic capacitor 13.

[0083] In addition, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 are non-conductive by the operation of Step S11. Fur-
ther, the reference voltage VREF of the reference power
source line 20 is applied to the gate of the driving tran-
sistor 14, and the potential for bringing the driving tran-
sistor 14 into an off state is set. Thus, no current flows
between the source and drain of the driving transistor 14
at this time, and therefore the organic EL element does
not emit light. For example, in this embodiment, the volt-
age levels of the scanning line 17 are +20 V in HIGH and
-10V in LOW. In addition, VREF is set at 0 V, and Vdata
is set to be a value within -5V to 0 V.
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[0084] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t1 to Time
t2, the signal voltage Vdata is applied from the signal line
16 to the electrode 132 of the luminescence pixel 10, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10.

[0085] Only the capacitive load is connected to the ref-
erence power source line 20 during this period, no voltage
fall due to a steady current occurs. In addition, the differ-
ence in the potential of the drain and source of the switch-
ing transistor 12 is 0 V when charging of the electrostatic
capacitor 13 is completed. This is true of the relationship
between the signal line 16 and the switching transistor
11. Thus, potential VREF and Vdata exactly correspond-
ing to the signal voltage are written into the electrodes
131 and 132 of the electrostatic capacitor 13.

[0086] Next, at Time t2, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
HIGH to LOW to bring the switching transistor 19 into an
off state. This shuts off electricity between the electrode
131 of the electrostatic capacitor 13 and the reference
power source line 20, and between the electrode 132 of
the electrostatic capacitor 13 and the signal line 16 (Step
S13in FIG. 4).

[0087] Next, at Time t3, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
LOW to HIGH to bring the switching transistor 19 into an
on state. FIG. 5B is a diagram showing a pixel circuit in
a conductive state while the image display device ac-
cording to Embodiment 1 of the present invention is emit-
ting light. As shown in the diagram, the source of the
driving transistor 14 and the electrode 132 of the elec-
trostatic capacitor 13 become conductive (Step S14 in
FIG. 4). In addition, the electrode 131 and the electrode
132 of the electrostatic capacitor 13 are cut off from the
reference power source line 20 and the signal line 16,
respectively. Thus, the gate potential of the driving tran-
sistor 14 changes with variation in the source potential,
and a both-end voltage (VREF - Vdata) of the electro-
static capacitor 13 is applied to the gate and source.
Thereby, a signal current corresponding to the both-end
voltage (VREF - Vdata) flows into the organic EL element
15. For example, in this embodiment, the source potential
of the driving transistor 14 changes from 0 VV to 10 V by
conduction of the switching transistor 19. In addition, the
voltage VDD of the positive power source line is set at
+20V, and the voltage VEE of the negative power source
lineissetat0 V.

[0088] During the period from Time t3 to Time t4, the
both-end voltage (VREF - Vdata) is being applied to be-
tween the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0089] The period from Time t0 to Time t4 corresponds
to a frame period by which the light emission intensity of
all the luminescence pixels included in the image display
device 1is updated, and operations as in the period from
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t0 to t4 are repeated at and after t4.

[0090] FIG. 3B is a chart showing operation timings in
a Variation of a method of controlling the image display
device according to Embodiment 1.

[0091] First, at Time t10, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t0
shown in FIG. 3A in Embodiment 1 and an operation at
Time t1 shown in FIG. 3A (Steps S11 and S12 in FIG.
4). In other words, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive. At the same time, the reference
voltage VREF is applied to the electrode 131 of the elec-
trostatic capacitor 13, and the signal voltage Vdata is
applied to the electrode 132.

[0092] A state realized during the period from Time t10
to Time t11 is similar to the state realized during the period
from Time t1 to Time t2 shown in FIG. 3A in Embodiment
1. Since the voltage level of the scanning line 17 is set
to be HIGH, the signal voltage Vdata is applied from the
signal line 16 to the electrode 132 of the luminescence
pixel 10, and at the same time, the signal voltage is sup-
plied to each of the luminescence pixels belonging to the
pixel line including the luminescence pixel 10.

[0093] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. In addition,
the difference in the potential of the drain and source of
the switching transistor 12 is 0 V when charging of the
electrostatic capacitor 13 is completed. This is true of the
relationship between the signal line 16 and the switching
transistor 11. Thus, potential VREF and Vdata exactly
corresponding to the signal voltage are written into the
electrodes 131 and 132 of the electrostatic capacitor 13.
[0094] Next, at Time t11, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time {2
shown in FIG. 3A in Embodiment 1, and an operation at
Time t3 shown in FIG. 3A (Steps S13 and S14 in FIG.
4). In other words, the electrode 131 of the electrostatic
capacitor 13 and the reference power source line 20 be-
come non-conductive, and the electrode 132 of the elec-
trostatic capacitor 13 and the signal line 16 are non-con-
ductive, whereas the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become conductive. At this time, the both-end voltage
(VREF - Vdata) of the electrostatic capacitor 13 is applied
to between the gate and source of the driving transistor
14, thereby causing a signal current corresponding to the
both-end voltage (VREF - Vdata) to flow into the organic
EL element 15.

[0095] During the period from Time t11 to Time t12,
the both-end voltage (VREF - Vdata) is being applied to
between the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0096] The period from Time t10 to Time t12 corre-
sponds to a frame period by which the light emission
intensity of all the luminescence pixels included in the
image display device 1 is updated, and operations as in
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the period from t10 to t12 are repeated at and after t12.
[0097] As described above, with the image display de-
vice and the method of controlling the same according
to Embodiment 1 of the present invention, only a current
passing through a luminescence element flows into a
driving transistor, and no steady current flows in a power
source line and a signal line. Thus, it is possible to store
an accurate potential into both end electrodes of the elec-
trostatic capacitor having a function of holding a voltage
to be applied to between the gate and source of the driv-
ing transistor, thereby achieving a highly accurate image
display reflecting a video signal.

[0098] It is to be noted that, in this embodiment, it is
possible to control a timing in Time t3 and Time t4 for the
scanning line 18 independently of a timing for the scan-
ning line 17 in the operation timings shown in FIG. 3A,
thereby arbitrarily adjusting light emitting time in a frame
period, that is, adjusting duty control. On the other hand,
as for the operation timings shown in FIG. 3B, the scan-
ning lines 17 and 18 cooperate. This simplifies the scan-
ning line control circuit, thereby reducing the circuit size.
In the case where the switching transistor 11 and the
switching transistor 12 are of n(p)-type, and the switching
transistor 19 is of p(n)-type, it is possible to reduce the
number of outputs of the scanning line driving circuit 4
by configuring the scanning lines 17 and 18 as acommon
line, whereas it is impossible to perform duty control and
thus 100 % light emission is kept in a frame period.

[Nustrative Embodiment 2]

[0099] This embodiment is not part of the present in-
vention but describes the background art that is helpful
for understanding the invention.

[0100] Animage display device in this embodiment in-
cludes luminous pixels arranged in a matrix. Each of the
luminous pixels includes: a luminescence element; a ca-
pacitor; a driving element having a gate connected to a
first electrode of the capacitor and having a source con-
nected to the luminescence element; a third switching
element for switching between conductive and non-con-
ductive states between the source of the driving element
and the second electrode of the capacitor; a first switch-
ing element for switching between conductive and non-
conductive states between a reference power source line
and a second electrode of the capacitor; and a second
switching element for switching between conductive and
non-conductive states between a data line and a first
electrode of the capacitor. This configuration enables
storage of an accurate potential corresponding to a signal
voltage onto both end terminals of the capacitor. This
makes it possible to achieve an accurate image display
reflecting a video signal.

[0101] This embodiment will be described below with
reference to the drawings.

[0102] FIG. 6 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
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to Embodiment 2. The luminescence pixel 30 in the dia-
gram includes switching transistors 19, 31, and 32, an
electrostatic capacitor 13, a driving transistor 14, an or-
ganic EL element 15, a signal line 16, scanning lines 17
and 18, areference power source line 20, a positive pow-
er source line 21, and a negative power source line 22.
In addition, the surrounding circuits include a scanning
line driving circuit 4 and a signal line driving circuit 5.
[0103] Theluminescence pixel 30 according to this em-
bodiment is structurally different from the luminescence
pixel 10 according to Embodiment 1 only in the connec-
tion of the switching transistor to the both end electrodes
of the electrostatic capacitor 13.

[0104] The connection relationships and functions of
the structural elements shown in FIG. 6 will be described
below in terms of the differences from the structural ele-
ments according to Embodiment 1 shown in FIG. 2 and
the already-given descriptions are not repeated.

[0105] The scanning line driving circuit 4 is connected
tothe scanninglines 17 and 18, and functions as a driving
circuit for controlling between conductive and non-con-
ductive states of the switching transistors 19, 31, and 32
included in the luminescence pixel 30 by outputting a
scanning signal to the scanning lines 17 and 18.

[0106] The signal line driving circuit 5 is connected to
the signal line 16, and functions as a driving circuit for
outputting a signal voltage based on a video signal to the
luminescence pixel 30.

[0107] The switching transistor 31, as the second
switching element, has a gate connected to the scanning
line 17 thatis the second scanning line, and has a source
and drain one of which is connected to the signal line 16
that is the data line and the other of which is connected
to an electrode 131 of the electrostatic capacitor 13. The
switching transistor 31 has a function of determining a
timing with which the signal voltage of the signal line 16
is applied to the electrode 131 of the electrostatic capac-
itor 13.

[0108] The switching transistor 32, as the first switch-
ing element, has a gate connected to the scanning line
17 that is the first scanning line, and has a source and
drain one of which is connected to the reference power
source line 20 and the other of which is connected to an
electrode 132 of the electrostatic capacitor 13. The
switching transistor 32 has a function of determining a
timing with which the reference voltage VREF of the ref-
erence power source line 20 is applied to the electrode
132 of the electrostatic capacitor 13. The switching tran-
sistors 31 and 32 are configured in form of n-type thin
film transistors (n-type TFTs).

[0109] The electrostatic capacitor 13 holds the charge
corresponding to the signal voltage supplied from the sig-
nal line 16. In the case where the switching transistors
31 and 32 are brought into an off state, the electrostatic
capacitor 13 exerts the function of causing the driving
transistor 14 to hold a constant potential between its gate
and source electrodes, and thereby stabilizing a current
to be supplied from the driving transistor 14 to the organic
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EL element 15.

[0110] The signal line 16 is connected to a signal line
driving circuit 5, and to each of luminescence pixels be-
longing to a pixel column including the luminescence pix-
el 30, and has a function of supplying a signal voltage
that determines the luminance intensity of the pixels.
[0111] In addition, the image display device according
to Embodiment 2 includes signal lines 16 in number cor-
responding to the number of pixel columns.

[0112] With this, the scanning line 17 has a function of
supplying a timing with which the signal voltage is written
into each of the luminescence pixels belonging to the
pixelline including the luminescence pixel 30, and a func-
tion of supplying a timing with which the reference voltage
VREEF is applied to the gate of the driving transistor 14
included in the luminescence pixel.

[0113] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 3Ato 7.

[0114] FIG. 3Ais a chart showing operation timings in
a method of controlling the image display device accord-
ing to Embodiments 2. In addition, FIG. 7 is a flowchart
of operations performed by the image display device ac-
cording to Embodiment 2.

[0115] First, at Time t0, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
HIGH to LOW to bring the switching transistor 19 into an
off state. With this, the source of the driving transistor 14
and the electrode 132 that is the second electrode of the
electrostatic capacitor 13 become non-conductive (Step
S21 in FIG. 7). For example, in this embodiment, the
voltage levels of the scanning line 18 are +20 V in HIGH
and -10 V in LOW.

[0116] Next, at Time t1, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
LOW to HIGH to bring the switching transistors 31 and
32 into an on state. At this time, the signal voltage Vdata
is applied from the signal line 16 to the electrode 131 that
is the first electrode of the electrostatic capacitor 13, and
the reference voltage VREF of the reference power
source line 20 is applied to the electrode 132 of the elec-
trostatic capacitor 13 (Step S22in FIG. 7). In other words,
in Step S22, charge corresponding to the signal voltage
to be applied to the luminescence pixel 30 is held by the
electrostatic capacitor 13.

[0117] In addition, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 are non-conductive by the operation of Step S21. The
maximum potential VDH of the signal line 16 is set to a
potential that brings the driving transistor 14 into an off
state upon application at its gate. Thus, no current flows
between the source and drain of the driving transistor 14
at this time, and therefore the organic EL element does
not emit light. For example, in this embodiment, VREF,
Vdate, VDD, and VEE are setto 0V, -5V (VDH) to 0 V,
+20V, and 0 V, respectively.

[0118] Further, the maximum signal potential VDH of
the potential VREF of the reference power source line
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20 is adjusted so as to supply a current having the max-
imum signal value to the organic EL element 15 when
the voltage between the gate and source of the driving
transistor 14 is the voltage (VDH - VREF) in later-de-
scribed Step S24.

[0119] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t1 to Time
t2, the signal voltage Vdata is applied from the signal line
16 to the electrode 131 of the luminescence pixel 30, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 30.

[0120] During this period, the electrodes 131 and 132
of the electrostatic capacitor 13 are separated from the
positive power source line 21 which supplies a current
to the organic EL element 15, the negative power source
line 22, and the anode of the organic EL element 15.
Accordingly, only the capacitive load is connected to the
reference power source line 20, and thus no voltage fall
due to a steady current occurs. In addition, the difference
in the potential of the drain and source of the switching
transistor 32 is 0 V when charging of the electrostatic
capacitor 13 is completed. This is true of the relationship
between the signal line 16 and the switching transistor
31. In this way, the voltage Vdata and VREF exactly cor-
responding to the signal voltage are written into each of
the electrodes 131 and 132 of the electrostatic capacitor
13.

[0121] Next, at Time t2, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
HIGH to LOW to bring the switching transistors 31 and
31 into an off state. This shuts off electricity between the
electrode 131 of the electrostatic capacitor 13 and the
signal line 16, and between the electrode 132 of the elec-
trostatic capacitor 13 and the reference power source
line 20 (Step S23 in FIG. 7).

[0122] Next, at Time t3, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
LOW to HIGH to bring the switching transistor 19 into an
on state. At this time, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 become conductive (Step S24 in FIG. 7). In addition,
the electrode 131 and the electrode 132 of the electro-
static capacitor 13 are cut off from the signal line 16 and
the reference power source line 20, respectively. Since
the gate potential of the driving transistor 14 changes,
and a difference in the potential of both-end voltage (Vda-
ta - VREF) of the electrostatic capacitor 13 is applied, a
signal current corresponding to the both-end voltage
(Vdata - VREF) flows into the organic EL element 15. For
example, in this embodiment, the source potential of the
driving transistor 14 changes from +2 V to +10 V by con-
duction of the switching transistor 19. In addition, the volt-
age VDD of the positive power source line is set at +20
V, and the voltage VEE of the negative power source line
is setat 0 V.

[0123] During the period from Time t3 to Time t4, the
both-end voltage (Vdata - VREF) is being applied to be-
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tween the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0124] The period from Time t0 to Time t4 corresponds
to a frame period by which the light emission intensity of
all the luminescence pixels is updated, and operations
as in the period from t1 to t4 are repeated at and after t4.
[0125] FIG. 3B is a chart showing operation timings in
a Variation of a method of controlling the image display
device according to Embodiment 2.

[0126] First, at Time t10, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t0
shown in FIG. 3A in Embodiment 2 and an operation at
Time t1 shown in FIG. 3A (Steps S21 and S22 in FIG.
7). In other words, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive. At the same time, the signal
voltage Vdata is applied to the electrode 131 of the elec-
trostatic capacitor 13, and the reference voltage VREF
is applied to the electrode 132.

[0127] A state realized during the period from Time t10
to Time t11 is similar to the state realized during the period
from Time t1 to Time t2 shown in FIG. 3A in Embodiment
2. Since the voltage level of the scanning line 17 is set
to be HIGH, the signal voltage Vdata is applied from the
signal line 16 to the electrode 131 of the luminescence
pixel 30, and at the same time, the signal voltage is sup-
plied to each of the luminescence pixels belonging to the
pixel line including the luminescence pixel 30.

[0128] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. In addition,
the difference in the potential of the drain and source of
the switching transistor 32 is 0 V when charging of the
electrostatic capacitor 13 is completed. This is true of the
relationship between the signal line 16 and the switching
transistor 31. In this way, the voltage Vdata and VREF
exactly corresponding to the signal voltage are written
into each of the electrodes 131 and 132 of the electro-
static capacitor 13.

[0129] Next, at Time t11, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t2
shown in FIG. 3A in Embodiment 2, and an operation at
Time t3 shown in FIG. 3A (Steps S23 and S24 in FIG.
7). In other words, the electrode 131 of the electrostatic
capacitor 13 and the signal line 16 become non-conduc-
tive, and the electrode 132 of the electrostatic capacitor
13 and the reference power source line 20 are non-con-
ductive, whereas the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become conductive. At this time, the both-end voltage
(Vdata - VREF) s applied to between the gate and source
ofthedrivingtransistor 14, a signal current corresponding
to the both-end voltage (Vdata - VREF) flows into the
organic EL element 15.

[0130] During the period from Time t11 to Time t12,
the both-end voltage (Vdata - VREF) is being applied to
between the gate and source, and the flow of the signal
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current causes the organic EL element 15 to keep emit-
ting light.

[0131] The period from Time t10 to Time t12 corre-
sponds to a frame period by which the light emission
intensity of all the luminescence pixels is updated, and
operations as in the period from t1 to t12 are repeated
at and after t12.

[0132] On the other hand, as for the operation timings
shown in FIG. 3B, the scanning lines 17 and 18 cooper-
ate. This simplifies the scanning line control circuit, there-
by reducing the circuit size. In the case where the switch-
ing transistor 31 and the switching transistor 32 are of
n(p)-type, and the switching transistor 19 is of p(n)-type,
itis possible to reduce the number of outputs of the scan-
ning line driving circuit4 by configuring the scanning lines
17 and 18 as a common line.

[0133] As described above, with the image display de-
vice and the method of controlling the same according
to Embodiment 2, only a current passing through a lumi-
nescence element flows into a driving transistor, and no
steady current flows in a power source line and a signal
line. Thus, it is possible to store an accurate potential
into both end electrodes of the electrostatic capacitor
having a function of holding a voltage to be applied to
between the gate and source of the driving transistor,
thereby achieving a highly accurate image display re-
flecting a video signal.

[Embodiment 3]

[0134] Animage display device in this embodimentin-
cludes luminescence pixels arranged in a matrix. Each
of the luminous pixels includes: aluminescence element;
a capacitor; a driving element having a gate connected
to a first electrode of the capacitor and having a source
connected to the luminescence element; a third switching
element for switching between conductive and non-con-
ductive states between the source of the driving element
and the second electrode of the capacitor; a first switch-
ing element for switching between conductive and non-
conductive states between afirst reference power source
line and afirst electrode of the capacitor; a second switch-
ing element for switching between conductive and non-
conductive states between a dataline and a second elec-
trode of the capacitor, and a second capacitor connected
to between the second electrode of the capacitor and the
second reference power source line. This configuration
enables storage of an accurate potential corresponding
to a signal voltage onto both end terminals of the capac-
itor, thereby achieving a light emission which is constant
irrespective of whether the third switching element is in
an on state or in an off state.

[0135] An embodiment of the present invention will be
described below with reference to the drawings.

[0136] FIG. 8 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
to Embodiment 3 of the present invention. The lumines-
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cence pixel 40 in the diagram includes switching transis-
tors 11, 12, and 19, electrostatic capacitors 13 and 41,
adriving transistor 14, an organic EL element 15, a signal
line 16, scanning lines 17 and 18, a reference power
source line 20, a positive power source line 21, and a
negative power source line 22. In addition, the surround-
ing circuits include a scanning line driving circuit 4 and a
signal line driving circuit 5.

[0137] Theluminescence pixel40 according to this em-
bodiment is structurally different from the luminescence
pixel 10 according to Embodiment 1 only in that the elec-
trostatic capacitor 41 is connected between the electrode
132 of the electrostatic capacitor 13 and the reference
power source line 20.

[0138] The connection relationships and functions of
the structural elements shown in FIG. 8 will be described
in terms of the differences from the structural elements
according to Embodiment 1 shown in FIG. 2, and the
already-given descriptions are not repeated.

[0139] The electrostatic capacitor 41 is the second ca-
pacitor connected between the electrode 132 that is the
second electrode of the electrostatic capacitor 13 and
the reference power source line 20 that is the fourth pow-
er source line. First, the electrostatic capacitor 41 stores
the constant source potential of the driving transistor 14
in a state where the switching transistor 19 is conductive.
Since the potential of the electrode 132 of the electro-
static capacitor 13 is fixed even after the switching tran-
sistor 19 is brought into an off state, the gate voltage of
the driving transistor 14 is also fixed. On the other hand,
the potential of the driving transistor 14 is already con-
stant. As a result, the electrostatic capacitor 41 has a
function of stabilizing the voltage between the gate and
source of the driving transistor 14.

[0140] Itis to be noted that the electrostatic capacitor
41 may be connected to a reference power source line
other than the reference power source line 20 that is the
first power source line connected to one of the source
and drain of the switching transistor 12. For example, the
electrostatic capacitor 41 may be a positive power source
VDD or a negative power source VEE. In this case, the
layout flexibility increases, and thus a wide space is se-
cured between elements, thereby achieving an in-
creased yield.

[0141] On the other hand, as in this embodiment, the
use of a common reference power source makes it pos-
sible to reduce the number of reference power source
lines, thereby simplifying the pixel circuitry.

[0142] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 9 to 10.

[0143] FIG. 9 is a chart showing operation timings in a
method of controlling an image display device according
to Embodiment 3 of the present invention. In addition,
FIG. 10 is a flowchart of operations performed by the
image display device according to Embodiment 3 of the
present invention.

[0144] Next, at Time t20, the scanning line driving cir-
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cuit 4 changes the voltage level of the scanning line 17
from LOW to HIGH to bring the switching transistors 11
and 12into an on state. At this time, the reference voltage
VREF is applied to the electrode 131 that is the first elec-
trode of the electrostatic capacitor 13, and the signal volt-
age Vdata is applied from the signal line 16 to the elec-
trode 132 that is the second electrode of the electrostatic
capacitor 13 (Step S31 in FIG. 10). In other words, in
Step S31, charge corresponding to the signal voltage to
be applied to the luminescence pixel 40 is held by the
electrostatic capacitor 13.

[0145] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t20 to Time
t21, the signal voltage Vdata is applied from the signal
line 16 to the electrode 132 of the luminescence pixel 40,
and at the same time, the signal voltage is supplied to
each of the luminescence pixels belonging to the pixel
line including the luminescence pixel 40.

[0146] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. Thus, the
difference in the potential generated between the drain
and source of the switching transistor 12 is 0 V when
charging of the electrostatic capacitor 13 is completed.
This is true of the relationship between the signal line 16
and the switching transistor 11. Thus, potential VREF
and Vdata exactly corresponding to the signal voltage
are written into the electrodes 131 and 132 of the elec-
trostatic capacitor 13.

[0147] Next, at Time t21, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17
from HIGH to LOW to bring the switching transistors 11
and 12 into an off state. This conducts electricity between
the electrode 131 of the electrostatic capacitor 13 and
the reference power source line 20, and between the
electrode 132 of the electrostatic capacitor 13 and the
signal line 16 (Step S32 in FIG. 10).

[0148] At Time t21’ later than Time t21 by a minute
time, the scanning line driving circuit 4 changes the volt-
age level of the scanning line 18 from LOW to HIGH to
turn on the switching transistor 19. With this, the source
of the driving transistor 14 and the electrode 132 of the
electrostatic capacitor 13 become conductive (Step S32
in FIG. 10). In addition, the electrode 131 and the elec-
trode 132 of the electrostatic capacitor 13 are cut off from
the reference power source line 20 and the signal line
16, respectively. Thus, the gate potential of the driving
transistor 14 changes, and a both-end voltage (VREF -
Vdata) of the electrostatic capacitor 13 is applied to be-
tween the gate and source. Thereby, a signal current
corresponding to the both-end voltage (VREF - Vdata)
flows into the organic EL element 15. In this embodiment,
the source potential of the driving transistor 14, the volt-
age VDD of the positive power source line, and the volt-
age VEE of the negative power source line are, for ex-
ample, the same as the voltages described in Embodi-
ment 1.

[0149] During the period from Time t21’ to Time 22,
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the both-end voltage (VREF - Vdata) is being applied
between the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0150] Next, at Time t22, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 18
from HIGH to LOW to bring the switching transistor 19
into an off state (Step S33 in FIG. 10). At this time, as
long as the source potential of the driving transistor 14
is in a steady state, the electrostatic capacitor 41 stores
the source potential even when the switching transistor
19 is in an off state. Thus, the potential of the electrode
132 of the electrostatic capacitor 13 is fixed, resulting in
stabilization of the potential of the electrode 13, that is,
the gate potential of the driving transistor 14. On the other
hand, since the source potential of the driving transistor
14 is constant during a steady state, the voltage between
the gate and source of the driving transistor 14 is stabi-
lized. In other words, the signal current is stabilized as
long as the source potential of the driving transistor 14
is in a steady state, irrespective of whether the switching
transistor 19 is in an on state or in an off state.

[0151] As long as the aforementioned operations en-
able the luminescence pixel 40 to enter into a steady
state within a horizontal period, the scanning signal
waveform of and the timing for the scanning line 18 can
be made the same as the scanning signal waveform of
and the timing for the scanning line 17 connected to the
luminescence pixel positioned downstream in the same
column.

[0152] FIG. 11 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
to a Variation of Embodiment 3 of the present invention.
The luminescence pixel 10A in the diagram includes:
switching transistors 11A, 12A, and 19A, electrostatic ca-
pacitors 13Aand 41A; adriving transistor 14A; an organic
EL element 15A; a signal line 16; scanning lines 17A and
17B; a reference power source line 20; a positive power
source line 21; and a negative power source line 22. In
addition, the electro-luminescence pixel 10B includes:
switching transistors 118, 12B, and 19B; electrostatic ca-
pacitors 13B and 41B; a driving transistor 14B; an organic
EL element 15B; a signal line 16; scanning lines 17B and
17C; a reference power source line 20; a positive power
source line 21; and a negative power source line 22. In
addition, the surrounding circuits include a scanning line
driving circuit 4 and a signal line driving circuit 5.
[0153] The circuit configurations of the luminescence
pixels 10A and 10B and the functions of the respective
structural elements in each circuit are the same as in
those of the luminescence pixel 40 shown in FIG. 8, and
thus the same descriptions are not repeated here.
[0154] Theluminescence pixel 10B is in the same pixel
column in which the luminescence pixel 10A is posi-
tioned, and is positioned downstream of the lumines-
cence pixel 10A by a line.

[0155] The scanning line 17B connected to the lumi-
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nescence pixel 10A is connected also to the lumines-
cence pixel 10B.

[0156] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 12 to 13.

[0157] FIG. 12 is a chart showing operation timings in
a Variation of the method of controlling luminescence
pixels in the image display device according to Embod-
iment 3 of the present invention. FIG. 13 is an operation
flowchart indicating a Variation of a luminescence pixel
in the image display device according to Embodiment 3
of the present invention.

[0158] First, at Time t30, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17A
from LOW to HIGH to bring the switching transistors 11A
and 12A into an on state. At this time, the reference volt-
age VREF of the reference power source line 20 is ap-
plied to the electrode 131A that is the first electrode of
the electrostatic capacitor 13A, and the signal voltage
Vdatais applied to the electrode 132A thatis the second
electrode (Step S41 in FIG. 13).

[0159] Since the voltage level of the scanning line 17A
is HIGH during the period from Time t30 to Time t31, the
signal voltage Vdata is applied from the signal line 16
to the electrode 132A of the luminescence pixel 10A that
is a pixel A, and at the same time, the signal voltage is
supplied to each of the luminescence pixels belong to
the pixel line in which the luminescence pixel 10A is in-
cluded.

[0160] Inthis period, anaccurate potential correspond-
ing to the signal voltage Vdata is written into the elec-
trostatic capacitor 13A.

[0161] Next, at Time t31, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17A
from HIGH to LOW to bring the switching transistors 11A
and 12A into an off state. This shuts off electricity be-
tween the electrode 131A of the electrostatic capacitor
13Aandthereference power sourceline 20, and between
the electrode 132A of the electrostatic capacitor 13A and
the signal line 16 (Step S42 in FIG. 13).

[0162] At Time t31’ later than Time t31 by a minute
time, the scanning line driving circuit 4 changes the volt-
age level of the scanning line 17B from LOW to HIGH to
turn on the switching transistor 19A. With this, the source
of the driving transistor 14A and the electrode 132A of
the electrostatic capacitor 13A become conductive (Step
S42 in FIG. 13). In addition, the electrode 131A of the
electrostatic capacitor 13A is cut off from the reference
power source line 20, and the electrode 132A is cut off
from the signal line 16. Thus, the gate potential of the
driving transistor 14A changes, and a signal current cor-
responding to the voltage (VREF - Vdata) flows into the
organic EL element 15A.

[0163] In addition, at Time t31’, the scanning line driv-
ing circuit 4 turns on the switching transistors 11B and
12B in the luminescence pixel 10B that is a pixel B by
changing the voltage level of the scanning line 17B from
LOW to HIGH. At this time, the reference voltage VREF



29

of the reference power source line 20 is applied to the
electrode 131B that is the first electrode of the electro-
static capacitor 13B, and the signal voltage Vgdata is
applied from the signal line 16 to the electrode 132B that
is the second electrode (Step S42 in FIG. 13).

[0164] Since the voltage level of the scanning line 17B
is HIGH during the period from Time t31 to Time t32, the
signal voltage Vgdata is applied from the signal line 16
to the electrode 132B of the luminescence pixel 10B, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10B.

[0165] Inthis period, an accurate potential correspond-
ing to the signal voltage Vgdata is written into the elec-
trostatic capacitor 13B.

[0166] During this period, a both-end voltage (VREF -
V data) of the electrostatic capacitor 13A is being applied
to between the gate and source of the driving transistor
14Ainthe luminescence pixel 10A, and a flow of a driving
current enables the organic EL element 15A to keep emit-
ting light.

[0167] Next, at Time t32, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17B
from HIGH to LOW to bring the switching transistor 19A
into an off state (Step S43 in FIG. 13). At this time, the
electrostatic capacitor 41A stores the source potential of
the driving transistor 14A even when the switching tran-
sistor 19A is brought into an off state. Thus, the voltage
between the gate and source of the driving transistor 14A
is stabilized. In other words, the signal current in the lu-
minescence pixel 10A is stabilized irrespective of wheth-
er the switching transistor 19A is in an on state or in an
off state.

[0168] In addition, at Time t32, the voltage level of the
scanning line 17B changes from HIGH to LOW, thereby
turning off the switching transistors 11B and 12B. This
shuts off electricity between the electrode 131B of the
electrostatic capacitor 13B and the reference power
source line 20, and between the electrode 132B of the
electrostatic capacitor 13B and the signal line 16 (Step
S43in FIG. 13).

[0169] In addition, at Time t32’ later than Time t32 by
a minute time, the scanning line driving circuit 4 changes
the voltage level of the scanning line 17C from LOW to
HIGH to turn on the switching transistor 19B. With this,
the source of the driving transistor 14B and the electrode
132B of the electrostatic capacitor 13B become conduc-
tive (Step S43 in FIG. 13). In addition, the electrode 131B
and the electrode 132B of the electrostatic capacitor 13B
are cut off from the reference power source line 20 and
the signal line 16, respectively. Thus, the gate voltage of
the driving transistor 14B changes, and a driving current
corresponding to the voltage (VREF - Vgdata) flows into
the organic EL element 15B.

[0170] During the period from Time t32 to Time t33, a
both-end voltage (VREF - Vgdata) of the electrostatic
capacitor 13B is being applied to between the gate and
source of the driving transistor 14B in the luminescence
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pixel 10B, and a flow of a driving current enables the
organic EL element 15B to keep emitting light.

[0171] Next, at Time t33, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17C
from HIGH to LOW to bring the switching transistor 19B
into an off state. At this time, the electrostatic capacitor
41B stores the source potential of the driving transistor
14B even when the switching transistor 19B is brought
into an off state. Thus, the voltage between the gate and
source of the driving transistor 14B is stabilized. In other
words, the signal current in the luminescence pixel 10B
is stabilized irrespective of whether the switching tran-
sistor 19B is in an on state or in an off state.

[0172] Sequentially performing the aforementioned
operations in t30 to t33 on the luminescence pixels po-
sitioned downstream in the same column makes it pos-
sible to enable the pixels to emit light with a constant
delay time determined on a line-by-line basis.

[0173] As described above, disposing the electrostatic
capacitor 41 that is the second capacitor in the lumines-
cence pixel 10 enables a light emission which is constant
irrespective of whether the switching transistor 19 is in
an on state or in an off state. This makes it possible to
use a common scanning line for luminescence pixels ad-
jacent to each other in a pixel column. This enables re-
duction in the number of scanning lines for controlling
switching transistors, and therefore it is possible to sim-
plify the circuit configuration of the image display device.
Further, it is possible to simplify the driving circuits for
outputting the scanning signals.

[0174] As described above, configuring a simple pixel
circuitry as in each of Embodiments 1 to 3 makes it pos-
sible to store the accurate potential corresponding to a
signal voltage into both end electrodes of a capacitor
which holds a voltage to be applied to between the gate
and source of an n-type driving TFT which performs a
source grounding operation. This makes it possible to
achieve an accurate image display reflecting a video sig-
nal. Further, disposing the second capacitor which stores
the source potential of the n-type driving TFT stabilizes
the voltage between the gate and source of the n-type
driving TFT, thereby stabilizing the driving current, that
is, achieving a stable light emitting operation.

[0175] Itis to be noted that the image display devices
according to the present invention is not limited to those
in the above-described embodiments. The present in-
vention should be appreciated as including other embod-
iments implemented by combining arbitrary structural el-
ements in Embodiments 1 to 3 and their Variations, var-
iations that a person skilled in the art would arrive at by
modifying Embodiments 1 to 3 and their Variations within
the scope of the present invention, and various devices
in which a display device according to the present inven-
tion is embedded.

[0176] For example, a pixel circuitry obtained by com-
bining Embodiment 2 and Embodiment 3 is included in
the present invention. FIG. 14 is a diagram showing a
circuit configuration of a luminescence pixel and connec-
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tions with the surrounding circuits which are obtained by
combining Embodiments 2 and 3 ofthe presentinvention.
The luminescence pixel 50 shown in the diagram in-
cludes switching transistors 19, 31, and 32, electrostatic
capacitors 13 and 51, a driving transistor 14, an organic
EL element 15, a signal line 16, scanning lines 17 and
18, a reference power source line 20, a positive power
source line 21, and a negative power source line 22. In
addition, the surrounding circuits include a scanning line
driving circuit 4 and a signal line driving circuit 5.
[0177] The luminescence pixel 50 is structurally differ-
ent from the luminescence pixel 40 according to Embod-
iment 3 shown in FIG. 8 only in the connection of the
switching transistor to the both end electrodes of the elec-
trostatic capacitor 13.

[0178] The electrostatic capacitor 51 is a second ca-
pacitor connected between the electrode 132 of the elec-
trostatic capacitor 13 and the reference power source
line 20, and has a function of stabilizing the voltage be-
tween the gate and source of the driving transistor 14
likewise the electrostatic capacitor 41 included in the lu-
minescence pixel 40 of Embodiment 3.

[0179] Thus, it is possible to use a scanning line for
adjacent luminescence pixels as in FIG. 11 also in the
display unit including a circuit configuration of the lumi-
nescence pixel 50. Accordingly, as in Embodiment 3, it
is possible to reduce the number of scanning lines for
controlling switching transistors, thereby being able to
simplify the circuit configuration of the image display de-
vice.

[0180] Itis to be noted that the electrostatic capacitor
51 may be connected to a reference power source line
other than the reference power source line 20 connected
to one of the source and drain of the switching transistor
32. For example, the electrostatic capacitor 41 may be
a positive power source line VDD or a negative power
source line VEE. In this case, the layout flexibility increas-
es, and thus a wide space is secured between elements,
thereby achieving an increased yield.

[0181] Throughout Embodiments 1 to 3, the switching
transistors 12 and 32 (first switching elements) and the
switching transistors 11 and 31 (second switching ele-
ments) are controlled in a same manner using the same
scanning line 17. However, it is to be noted that the first
switching elements and the second switching elements
may be independently turned on or off using different
scanning lines (a first scanning line and a second scan-
ning line). In this case, the timing at which a signal voltage
is applied from the signal line 16 to the electrostatic ca-
pacitor 13 is controlled independently of the timing at
which a reference voltage is applied from the reference
power source line 20 to the electrostatic capacitor 13.
With this, it is also possible to execute duty control for
light emission in a frame.

[0182] The above embodiments have been described
as n-type transistors which are brought into an on state
when the voltage level of the switching transistoris HIGH.
However, it is to be noted that image display devices
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which is configured to include p-type transistors instead
of these n-type transistors and have a reversed polarity
in the scanning lines provide the same advantageous
effects as in those provided by the respective embodi-
ments.

[0183] Further, the above embodiments have been de-
scribed assuming that the switching transistors are FETs
having a gate, a source, and a drain. However, these
switching transistors may be bipolar transistors having a
base, a collector, and an emitter. In this case, the object
of the present invention is achieved, and the same ad-
vantageous effects are provided.

[0184] In addition, a display device according to the
present invention is embedded, for example, in a thin flat
TV as shown in FIG. 15. Embedding an image display
device according to the present invention makes it pos-
sible to achieve a thin flat TV capable of achieving accu-
rate image display reflecting a video signal.

[Industrial Applicability]

[0185] The present invention is particularly applicable
to active-type organic EL flat panel displays which fluc-
tuate luminance by controlling the luminance intensity of
pixels using pixel signal currents.

[Reference Signs List]
[0186]

1 Image display device

2 Control circuit

3 Memory

4 Scanning line driving circuit

5 Signal line driving circuit

6 Display unit

10, 10A, 10B, 30, 40, 50 Luminescence pixel
11, 1A, 11B, 12, 12A, 12B, 19, 19A, 19B, 31, 32
Switching transistor

13, 13A, 13B, 41, 41A, 41B, 51 Electrostatic capac-
itor

14, 14A, 14B Driving transistor

15, 15A, 15B, 505 Organic EL element

16, 506 Signal line

17, 17A, 17B, 17C, 18 Scanning line

20 Reference power source line

21 Positive power source line

22 Negative power source line

131, 131A, 131B, 132, 132A, 132B Electrode
500 Pixel unit

501 First switching element

502 Second switching element

503 Capacitor element

504 N-type thin film transistor (n-type TFT)
507 First scanning line

508 Second scanning line

509 Third switching element
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Claims

Animage display device comprising a plurality of pix-
el units (10), a data line (16), a signal line driving
circuit (5) connected to the dataline (16) and adapted
to output a signal voltage based on a video signal,
and a scanning line driving circuit (4), each pixel unit
(10) comprising:

a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to a first electrode (131) of said
first capacitor (13) and a source electrode con-
nected to a first electrode of said luminescence
element (15), and is adapted for causing said
luminescence element (15) to emit light by ap-
plying a drain current corresponding to a voltage
held by said first capacitor (13) to said lumines-
cence element (15);

a second capacitor (41) having a first electrode
connected to a second electrode (132) of said
first capacitor (13);

a first power source line (21) electrically con-
nected to said drain electrode of said driving
transistor (14);

a second power source line (22) electrically con-
nected to a second electrode of said lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying a first reference voltage;

a fourth power source line (20) electrically con-
nected to a second electrode of said second ca-
pacitor (41), the fourth power source line (20)
being adapted for supplying a second reference
voltage defining a voltage value of said second
electrode of said second capacitor (41);

a first switch (12) adapted for connecting said
third power source line (20) and a first electrode
(131) of said first capacitor (13);

a second switch (11) adapted for connecting
said data line (16) and said second electrode
(132) of said first capacitor (13) so as to provide
the signal voltage provided by the signal line
driving circuit (5) to the second electrode (132)
of the first capacitor (13); and

a third switch (19) adapted for connecting said
first electrode of said luminescence element
(15) and said second electrode

(132) of said first capacitor (13);
the image display device further comprising:

a first scanning line (17) connected to said first
switch (12) and said scanning line driving circuit
(4), and transmitting a signal for controlling said
first switch (12) to said first switch (12);

a second scanning line (17) connected to said
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second switch (11) and said scanning line driv-
ing circuit (4), and transmitting a signal for con-
trolling said second switch (11) to said second
switch (12); and

a third scanning line (18) connected to said third
switch (19) and said scanning line driving circuit
(4), and transmitting a signal for controlling said
third switch (19) to said third switch (19),

and the image display device is adapted to control
the signal line driving circuit (5) and the scanning line
driving circuit (4) so as to perform the following steps:

writing a voltage corresponding to the signal
voltage into the first capacitor (13) of a pixel unit
(10) of the plurality of pixel units by turning ON
the first switch (12) of the pixel unit (10) to apply
the first reference voltage to the first electrode
(131) of the first capacitor (13) and turning ON
the second switch (11) of the pixel unit (10) to
apply the signal voltage of the data line (16) to
the second electrode (132) of the first capacitor
(13) while keeping the third switch (19) of the
pixel unit in an OFF state (t20);

then turning OFF the first switch (12) and the
second switch (11) of the pixel unit (10) while
maintaining the third switch (19) of the pixel unit
(10) in an OFF state (t21);

then causing the drain current corresponding to
the voltage held by the first capacitor (13) of the
pixel unit (10) to flow through the luminescence
element (15) of the pixel unit (10) and the second
capacitor (41) of the pixel unit (10) to hold a
source potential of the driving transistor (14) by
turning ON the third switch (19) of the pixel unit
(10) while maintaining the first switch (12) and
the second switch (11) of the pixel unit (10) in
an OFF state (t21’); and

then turning OFF the third switch (19) of the pixel
unit (10) after the drain current has been caused
to flow through the luminescence element (15)
of the pixel unit (10), while keeping the first
switch (12) and the second switch (11) inan OFF
state (122),

the image display device being further adapted to
control a timing of the turning ON of the third switch
(19) independently of a timing of the signals trans-
mitted on the first and the second scanning line (17)
so as to adjust a light emitting time in a frame period.

Animage display device comprising a plurality of pix-
el units (10), a data line (16), a signal line driving
circuit (5) connected to the dataline (16) and adapted
to output a signal voltage based on a video signal,
and a scanning line driving circuit (4), each pixel unit
comprising:
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a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to a first electrode (131) of said
first capacitor (13) and a source electrode con-
nected to a first electrode of said luminescence
element (15), and is adapted for causing said
luminescence element (15) to emit light by ap-
plying a drain current corresponding to a voltage
held by said first capacitor (13) to said lumines-
cence element;

a second capacitor (51) having a first electrode
connected to a second electrode (132) of said
first capacitor (13);

a first power source line (21) electrically con-
nected to said drain electrode of said driving
transistor (14);

a second power source line (22) electrically con-
nected to a second electrode of said lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying a first reference voltage;

a fourth power source line (20) electrically con-
nected to a second electrode of said second ca-
pacitor (51), said fourth power source line (20)
being adapted for supplying a second reference
voltage defining a voltage value of said second
electrode of said second capacitor (51);

a first switch (32) adapted for connecting said
third power source line (20) and the second elec-
trode (132) of said first capacitor (13);

a second switch (31) adapted for connecting
said data line (16) and said first electrode (131)
of said first capacitor (13) so as to provide the
signal voltage provided by the signal line driving
circuit (5) to the first electrode (131) of the first
capacitor (13); and

a third switch (19) adapted for connecting said
first electrode of said luminescence element
(15) and said second electrode (132) of said ca-
pacitor (13);

the image display device further comprising:

a first scanning line (17) connected to said first
switch (12) and said scanning line driving circuit
(4), and transmitting a signal for controlling said
first switch (12) to said first switch (12);

a second scanning line (17) connected to said
second switch (11) and said scanning line driv-
ing circuit (4), and transmitting a signal for con-
trolling said second switch (11) to said second
switch (12); and

a third scanning line (18) connected to said third
switch (19) and said scanning line driving circuit
(4), and transmitting a signal for controlling said
third switch (19) to said third switch (19),
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and the image display device is adapted to control
the signal line driving circuit (5) and the scanning line
driving circuit (4) so as to perform the following steps:

writing a voltage corresponding to the signal
voltage into the first capacitor (13) of a pixel unit
(10) of the plurality of pixel units by turning ON
the first switch (32) of the pixel unit (10) to apply
the first reference voltage to the second elec-
trode (132) of the first capacitor (13) and turning
ON the second switch (31) of the pixel unit (10)
to apply the signal voltage of the data line (16)
to the first electrode (131) of the first capacitor
(13) while keeping the third switch (19) of the
pixel unit in an OFF state (t20);

then turning OFF the first switch (32) and the
second switch (31) of the pixel unit (10) while
maintaining the third switch (19) of the pixel unit
in an OFF state;

then causing the drain current corresponding to
the voltage held by the first capacitor (13) of the
pixel unit (10) to flow through the luminescence
element (15) of the pixel unit (10) and the second
capacitor (51) of the pixel unit (10) to hold a
source potential of the driving transistor (14) by
turning ON the third switch (19) of the pixel unit
(10) while maintaining the first switch (32) and
the second switch (31) of the pixel unit (10) in
an OFF state (t21’); and

then turning OFF the third switch (19) of the pixel
unit (10) after the drain current has been caused
to flow through the luminescence element (15)
of the pixel unit (10), while keeping the first
switch (32) and the second switch (31) inan OFF
state (122),

the image display device being further adapted to
control a timing of the turning ON of the third switch
(19) independently of a timing of the signals trans-
mitted on the first and the second scanning line (17)
so as to adjust a light emitting time in a frame period.

The image display device according to Claim 1 or 2,
wherein said first electrode of said luminescence el-
ement (15) is an anode electrode, and said second
electrode of said luminescence element (15) is a
cathode electrode, and

a voltage of said first power source line (21) is higher
than a voltage of said second power source line (22),
and a current flows from said first power source line
(21) to said second power source line (22).

The image display device according to Claim 3,
wherein said first scanning line (17) and said second
scanning line (17) are provided as a common scan-
ning line.

The image display device according to Claim 1 or 2,



37 EP 2 613 305 B1 38

wherein said third power source line (20) and said
fourth power source line (20) are provided as a com-
mon power source line.

The image display device according to one of Claims
1 to 5, wherein said luminescence element (15) is
an organic electro-luminescence (EL) element.

The image display device according to one of Claims
1 to 6, the plurality of pixel units comprising a first
pixel unit and a second pixel unit which are adjacent
to each other wherein said first scanning line (17A)
included in said first pixel unit (10A), said second
scanning line (17A) included in said first pixel unit
(10A), and said third scanning line (17B) included in
said second pixel unit (17B) are diverted from a com-
mon scanning line from said scanning line driving
circuit (4).

A method of controlling an image display device ac-
cording to claim 1, said method comprising:

writing a voltage corresponding to the signal
voltage into the first capacitor (13) of a pixel unit
(10) of the plurality of pixel units by turning ON
the first switch (12) of the pixel unit (10) to apply
the first reference voltage to the first electrode
(131) of the first capacitor (13) and turning ON
the second switch (11) of the pixel unit (10) to
apply the signal voltage of the data line (16) to
the second electrode (132) of the first capacitor
(13) while keeping the third switch (19) of the
pixel unit in an OFF state (t20);

then turning OFF the first switch (12) and the
second switch (11) of the pixel unit (10) while
maintaining the third switch (19) of the pixel unit
in an OFF state (t21);

then causing the drain current corresponding to
the voltage held by the first capacitor (13) of the
pixel unit (10) to flow through the luminescence
element (15) of the pixel unit (10) and the second
capacitor (41) of the pixel unit (10) to hold a
source potential of the driving transistor (14) by
turning ON the third switch (19) of the pixel unit
(10) while maintaining the first switch (12) and
the second switch (11) of the pixel unitinan OFF
state (t21’); and

then turning OFF the third switch (19) of the pixel
unit (10) after the drain current has been caused
to flow through the luminescence element (15)
of the pixel unit (10), while keeping the first
switch (12) and the second switch (11) inan OFF
state (122),

said method further comprising controlling a timing
of the turning ON of the third switch (19) independ-
ently of a timing of the signals transmitted on the first
and the second scanning line (17) so as to adjust a
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light emitting time in a frame period.

9. A method of controlling an image display device ac-

cording to claim 2, said method comprising:

writing a voltage corresponding to the signal
voltage into the first capacitor (13) of a pixel unit
(10) of the plurality of pixel units by turning ON
the first switch (32) of the pixel unit (10) to apply
the first reference voltage to the first electrode
(131) of the first capacitor (13) and turning ON
the second switch (31) of the pixel unit (10) to
apply the signal voltage of the data line (16) to
the first electrode (131) of the first capacitor (13)
while keeping the third switch (19) of the pixel
unit in an OFF state (t20);

then turning OFF the first switch (32) and the
second switch (31) of the pixel unit (10) while
maintaining the third switch (19) of the pixel unit
in an OFF state (t21);

then causing the drain current corresponding to
the voltage held by the first capacitor (13) of the
pixel unit (10) to flow through the luminescence
element (15) of the pixel unit (10) and the second
capacitor (51) of the pixel unit (10) to hold a
source potential of the driving transistor (14) by
turning ON the third switch (19) of the pixel unit
(10) while maintaining the first switch (32) and
the second switch (31) of the pixel unit (10) in
an OFF state (t21’); and

then turning OFF the third switch (19) of the pixel
unit (10) after the drain current has been caused
to flow through the luminescence element (15)
of the pixel unit (10), while keeping the first
switch (32) and the second switch (31) inan OFF
state (122),

said method further comprising controlling a timing
of the turning ON of the third switch (19) independ-
ently of a timing of the signals transmitted on the first
and the second scanning line (17) so as to adjust a
light emitting time in a frame period.

Patentanspriiche

1.

Bildanzeigevorrichtung, umfassend eine Vielzahl
von Pixeleinheiten (10), eine Datenleitung (16), eine
Signalleitungsansteuerungsschaltung (5), die mit
der Datenleitung (16) verbunden ist und dazu ein-
gerichtet ist, eine Signalspannung auf Basis eines
Videosignals auszugeben, und eine Abtastleitungs-
ansteuerungsschaltung (4), wobei jede Pixeleinheit
(10) umfasst:

ein Lumineszenzelement (15);
einen ersten Kondensator (13);
einen Ansteuertransistor (14), der eine Gate-
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Elektrode, die mit einer ersten Elektrode (131)
des ersten Kondensators (13) verbunden ist,
und eine Source-Elektrode, die mit einer ersten
Elektrode des Lumineszenzelements (15) ver-
bunden ist, hat und dazu eingerichtet ist, das
Lumineszenzelement (15) dazu zu veranlas-
sen, Licht zu emittieren, indem ein Drain-Strom
entsprechend einer durch den ersten Konden-
sator (13) gehaltenen Spannung an das Lumi-
neszenzelement (15) angelegt wird;

einen zweiten Kondensator (41), der eine erste
Elektrode hat, die mit einer zweiten Elektrode
(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromversorgungsleitung (21), die
elektrisch mit der Drain-Elektrode des Ansteu-
ertransistors (14) verbunden ist;

eine zweite Stromversorgungsleitung (22), die
elektrisch mit einer zweiten Elektrode des Lumi-
neszenzelements (15) verbunden ist;

eine dritte Stromversorgungsleitung (20), die
dazu eingerichtet ist, eine erste Referenzspan-
nung zu liefern;

eine vierte Stromversorgungsleitung (20), die
elektrisch mit einer zweiten Elektrode des zwei-
ten Kondensators (41) verbunden ist, wobei die
vierte Stromversorgungsleitung (20) dazu ein-
gerichtet ist, eine zweite Referenzspannung zu
liefern, die einen Spannungswert der zweite
Elektrode des zweiten Kondensators (41) defi-
niert;

einen ersten Schalter (12), der dazu eingerichtet
ist, die dritte Stromversorgungsleitung (20) und
eine erste Elektrode (131) des ersten Konden-
sators (13) zu verbinden;

einen zweiten Schalter (11), der dazu eingerich-
tetist, die Datenleitung (16) und die zweite Elek-
trode (132) des ersten Kondensators (13) zu
verbinden, um die durch die Signalleitungsan-
steuerungsschaltung (5) gelieferte Signalspan-
nung an die zweite Elektrode (132) des ersten
Kondensators (13) anzulegen; und
einendritten Schalter (19), der dazu eingerichtet
ist, die erste Elektrode des Lumineszenzele-
ments (15) mit der zweiten Elektrode (132) des
ersten Kondensators (13) zu verbinden;

wobei die Bildanzeigevorrichtung des Weiteren um-
fasst:

eine erste Abtastleitung (17), die mitdem ersten
Schalter (12) und der Abtastleitungsansteue-
rungsschaltung (4) verbunden ist und ein Signal
zur Steuerung des ersten Schalters (12) an den
ersten Schalter (12) Gbertragt;

eine zweite Abtastleitung (17), die mitdem zwei-
ten Schalter (11) und der Abtastleitungsansteu-
erungsschaltung (4) verbunden ist und ein Sig-
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nal zur Steuerung des zweiten Schalters (11) an
den zweiten Schalter (12) tbertragt; und

eine dritte Abtastleitung (18), die mit dem dritten
Schalter (19) und der Abtastleitungsansteue-
rungsschaltung (4) verbunden ist und ein Signal
zur Steuerung des dritten Schalters (19) an den
dritten Schalter (19) Ubertragt,

und wobei die Bildanzeigevorrichtung dazu einge-
richtet ist, die Signalleitungsansteuerungsschaltung
(5) und die Abtastleitungsansteuerungsschaltung
(4) so zu steuern, dass die folgenden Schritte aus-
gefiihrt werden:

Schreiben einer Spannung, die der Signalspannung
entspricht, in den ersten Kondensator (13) einer Pi-
xeleinheit (10) der Vielzahl der Pixeleinheiten durch
Einschalten des ersten Schalters (12) der Pixelein-
heit (10), um die erste Referenzspannung an die ers-
te Elektrode (131) des ersten Kondensators (13) an-
zulegen, und Einschalten des zweiten Schalters (11)
der Pixeleinheit (10), umdie Signalspannung der Da-
tenleitung (16) an die zweite Elektrode (132) des ers-
ten Kondensators (13) anzulegen, wahrend der drit-
te Schalter (19) der Pixeleinheit in einem ausge-
schalteten Zustand gehalten wird (t20);

dann Ausschalten des ersten Schalters (12) und des
zweiten Schalters (11) der Pixeleinheit (10), wah-
rend der dritte Schalter (19) der Pixeleinheit (10) in
einem ausgeschalteten Zustand gehalten wird (21);
dann Veranlassen, dass der Drain-Strom, der der
durch den ersten Kondensator (13) der Pixeleinheit
(10) gehaltenen Spannung entspricht, durch das Lu-
mineszenzelement (15) der Pixeleinheit (10) flie3t,
und dass der zweite Kondensator (41) der Pixelein-
heit (10) ein Source-Potential des Ansteuertransistor
(14) halt, indem der dritte Schalter (19) der Pixelein-
heit (10) eingeschaltet wird, wahrend der erste
Schalter (12) und der zweite Schalter (11) der Pixel-
einheit (10) in einem ausgeschalteten Zustand ge-
halten werden (t21’); und dann Ausschalten des drit-
ten Schalters (19) der Pixeleinheit (10), nachdem
der Drain-Strom veranlasst wurde, durch das Lumi-
neszenzelement (15) der Pixeleinheit (10) zu flie-
Ren, wahrend der erste Schalter (12) und der zweite
Schalter (11) in einem ausgeschalteten Zustand ge-
halten werden (t22),

wobei die Bildanzeigevorrichtung des Weiteren dazu
eingerichtet ist, einen Zeitablauf des Einschaltens
des dritten Schalters (19) unabhangig von einem
Zeitablauf der Signale zu steuern, die auf der ersten
und der zweiten Abtastleitung (17) lGbertragen wer-
den, umso eine Lichtemissionszeitin einer Rahmen-
periode anzupassen.

Bildanzeigevorrichtung, umfassend eine Vielzahl
von Pixeleinheiten (10), eine Datenleitung (16), eine
Signalleitungsansteuerungsschaltung (5), die mit
der Datenleitung (16) verbunden ist und dazu ein-
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gerichtet ist, eine Signalspannung auf Basis eines
Videosignals auszugeben, und eine Abtastleitungs-
ansteuerungsschaltung (4), wobei jede Pixeleinheit
(10) umfasst:

ein Lumineszenzelement (15);

einen ersten Kondensator (13);

einen Ansteuertransistor (14), der eine Gate-
Elektrode, die mit einer ersten Elektrode (131)
des ersten Kondensators (13) verbunden ist,
und eine Source-Elektrode, die mit einer ersten
Elektrode des Lumineszenzelements (15) ver-
bunden ist, hat und dazu eingerichtet ist, das
Lumineszenzelement (15) dazu zu veranlas-
sen, Licht zu emittieren, indem ein Drain-Strom,
der einer durch den ersten Kondensator (13) ge-
haltenen Spannung entspricht, an das Lumines-
zenzelement (15) angelegt wird;

einen zweiten Kondensator (51), der eine erste
Elektrode hat, die mit einer zweiten Elektrode

(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromversorgungsleitung (21), die
elektrisch mit der zweiten Drain-Elektrode des
Ansteuertransistors (14) verbunden ist;

eine zweite Stromversorgungsleitung (22), die
elektrisch mit einer zweiten Elektrode des Lumi-
neszenzelements (15) verbunden ist;

eine dritte Stromversorgungsleitung (20), die
dazu eingerichtet ist, eine erste Referenzspan-
nung zu liefern;

eine vierte Stromversorgungsleitung (20), die
elektrisch mit einer zweiten Elektrode des zwei-
ten Kondensators (51) verbunden ist, wobei die
vierte Stromversorgungsleitung (20) dazu ein-
gerichtet ist, eine zweite Referenzspannung zu
liefern, die einen Spannungswert der zweite
Elektrode des zweiten Kondensators (51) defi-
niert;

einen ersten Schalter (32), der dazu eingerichtet
ist, die dritte Stromversorgungsleitung (20) und
eine zweite Elektrode (132) des ersten Konden-
sators (13) zu verbinden;

einen zweiten Schalter (31), der dazu eingerich-
tet ist, die Datenleitung (16) und die erste Elek-
trode (131) des ersten Kondensators (13) zu
verbinden, um so die Signalspannung,

die durch die Signalleitungsansteuerungsschal-
tung (5) geliefert wird, an die erste Elektrode
(131) des ersten Kondensators (13) anzulegen;
und

einendritten Schalter (19), der dazu eingerichtet
ist, die erste Elektrode des Lumineszenzele-
ments (15) und die zweite Elektrode (132) des
Kondensators (13) zu verbinden;

wobei die Bildanzeigeeinrichtung des Weiteren um-
fasst:
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eine erste Abtastleitung (17), die mitdem ersten
Schalter (12) und der Abtastleitungsansteue-
rungsschaltung (4) verbunden ist und ein Signal
zur Steuerung des ersten Schalters (12) an den

ersten Schalter (12) Ubertragt;

eine zweite Abtastleitung (17), die mitdem zwei-
ten Schalter (11) und der Abtastleitungsansteu-
erungsschaltung (4) verbunden ist, und ein Si-
gnal zur Steuerung des zweiten Schalters (11)
an den zweiten Schalter (12) Gbertragt; und
eine dritte Abtastleitung (18), die mit dem dritten
Schalter (19) und der Abtastleitungsansteue-
rungsschaltung (4) verbunden ist und ein Signal
zur Steuerung des dritten Schalters (19) an den
dritten Schalter (19) Ubertragt,

und wobei die Bildanzeigevorrichtung dazu einge-
richtet ist, die Signalleitungsansteuerungsschaltung
(5) und die Abtastleitungsansteuerungsschaltung
(4) zu steuern, um die folgenden Schritte auszufiih-
ren:

Schreiben einer Spannung, die der Signalspan-
nung entspricht, in den ersten Kondensator (13)
einer Pixelschaltung (10) der Vielzahl der Pixel-
schaltungen, indem der erste Schalter (32) der
Pixelschaltung (10) eingeschaltet wird, um die
erste Referenzspannung an die zweite Elektro-
de (132) des ersten Kondensators (13) anzule-
gen, und der zweite Schalter (31) der Pixelein-
heit (10) eingeschaltet wird, um die Signalspan-
nung der Datenleitung (16) an die zweite Elek-
trode (131) des ersten Kondensators (13) anzu-
legen, wahrend der dritte Schalter (19) der Pi-
xeleinheit in einem ausgeschalteten Zustand
gehalten wird (t20);

dann Ausschalten des ersten Schalters (32) und
des zweiten Schalters (31) der Pixeleinheit (10),
wahrend der dritte Schalter (19) der Pixeleinheit
in einem ausgeschalteten Zustand gehalten
wird (t21);

dann Veranlassen, dass der Drain-Strom, der
der durch den ersten Kondensator (13) der Pi-
xeleinheit (10) gehaltenen Spannung ent-
spricht, durch das Lumineszenzelement (15)
der Pixeleinheit (10) flief3t, und dass der zweite
Kondensator (51) der Pixeleinheit (10) ein Sour-
ce-Potential des Ansteuertransistor (14) halt, in-
dem der dritte Schalter (19) der Pixeleinheit (10)
eingeschaltet wird, wahrend der erste Schalter
(32) und der zweite Schalter (31) der Pixelein-
heit (10) in einem ausgeschalteten Zustand ge-
halten werden (t21°); und dann Ausschalten des
dritten Schalters (19) der Pixeleinheit (10),
nachdem veranlasst wurde, dass der Drain-
Strom durch das Lumineszenzelement (15) der
Pixeleinheit (10) fliel3t, wahrend der erste Schal-
ter (32) und der zweite Schalter (31) in einem



43 EP 2 613 305 B1 44

ausgeschalteten Zustand gehalten werden
(t22),

wobei die Bildanzeigevorrichtung des Weiteren
dazu eingerichtet ist, einen Zeitablauf des Ein-
schaltens des dritten Schalters (19) unabhangig
von einem Zeitablauf der Signale zu steuern, die
aufderersten und der zweiten Abtastleitung (17)
Ubertragen werden, um so eine Lichtemissions-
zeit in einer Rahmenperiode anzupassen.

Bildanzeigevorrichtung nach Anspruch 1 oder 2, wo-
bei die erste Elektrode des Lumineszenzelements
(15) eine Anode ist und die zweite Elektrode des
Lumineszenzelements (15) eine Kathode ist, und
eine Spannung der ersten Stromversorgungsleitung
(21) hoher ist als eine Spannung der zweite Strom-
versorgungsleitung (22), und ein Strom von der ers-
ten Stromversorgungsleitung (21) zur zweiten
Stromversorgungsleitung (22) flief3t.

Bildanzeigevorrichtung nach Anspruch 3, wobei die
erste Abtastleitung (17) und die zweite Abtastleitung
(17) als eine gemeinsame Abtastleitung vorgesehen
sind.

Bildanzeigevorrichtung nach Anspruch 1 oder 2, wo-
bei die dritte Stromversorgungsleitung (20) und die
vierte Stromversorgungsleitung (20) als eine ge-
meinsame Stromversorgungsleitung vorgesehen
sind.

Bildanzeigevorrichtung nach einem der Anspriiche
1 bis 5, wobei das Lumineszenzelement (15) ein or-
ganisches Elektrolumineszenzelement (EL) ist.

Bildanzeigevorrichtung nach einem der Anspriiche
1 bis 6, wobei die Vielzahl der Pixeleinheiten eine
erste Pixeleinheit und eine zweite Pixeleinheit um-
fasst, die aneinander angrenzen,

wobei die erste Abtastleitung (17A), die in der ersten
Pixeleinheit (10A) enthalten ist, die zweite Abtastlei-
tung (17A), die in der ersten Pixeleinheit (10A) ent-
halten ist, und die dritte Abtastleitung (17B), die in
der zweiten Pixeleinheit (17B) enthalten ist, von ei-
ner gemeinsamen Abtastleitung von der Abtastlei-
tungsansteuerungsschaltung (4) abgeleitet sind.

Verfahren zur Steuerung einer Bildanzeigevorrich-
tung gemaf Anspruch 1, mit den Schritten:

Schreiben einer Spannung, die der Signalspan-
nung entspricht, in den ersten Kondensator (13)
einer Pixeleinheit (10) der Vielzahl der Pixelein-
heiten, indem der erste Schalter (12) der Pixel-
einheit (10) eingeschaltet wird, um die erste Re-
ferenzspannung an die erste Elektrode (131)
des ersten Kondensators (13) anzulegen, und
der zweite Schalter (11) der Pixeleinheit (10)
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eingeschaltet wird, um die Signalspannung der
Datenleitung (16) an die zweite Elektrode (132)
des ersten Kondensators (13) anzulegen, wah-
rend der dritte Schalter (19) der Pixeleinheit in
einem ausgeschalteten Zustand gehalten wird
(t20);

dann Ausschalten des ersten Schalters (12) und
des zweiten Schalters (11) der Pixeleinheit (10),
wahrend der dritte Schalter (19) der Pixeleinheit
in einem ausgeschalteten Zustand gehalten
wird (t21);

dann Veranlassen, dass der Drain-Strom, der
der durch den ersten Kondensator (13) der Pi-
xeleinheit (10) gehaltenen Spannung ent-
spricht, durch das Lumineszenzelement (15)
der Pixeleinheit (10) fliel3t, und dass der zweite
Kondensator (41) der Pixeleinheit (10) ein Sour-
ce-Potential des Ansteuertransistor (14) halt, in-
dem der dritte Schalter (19) der Pixeleinheit (10)
eingeschaltet wird, wahrend der erste Schalter
(12) und der zweite Schalter (11) der Pixelein-
heitin einem ausgeschalteten Zustand gehalten
werden (t21); und

dann Ausschalten des dritten Schalters (19) der
Pixeleinheit (10), nachdem veranlasst wurde,
dass der Drain-Strom durch das Lumineszenz-
element (15) der Pixeleinheit (10) flieRt, wah-
rend der erste Schalter (12) und der zweite
Schalter (11) in einem ausgeschalteten Zustand
gehalten werden (122),

wobei das Verfahren des Weiteren eine Steuerung
eines Zeitablaufs des Einschaltens des dritten
Schalters (19) unabhangig von einem Zeitablauf der
Signale umfasst, die auf der ersten und der zweiten
Abtastleitung (17) Gbertragen werden, um eine Lich-
temissionszeit in einer Rahmenperiode anzupas-
sen.

Verfahren zur Steuerung einer Bildanzeigevorrich-
tung gemafl Anspruch 2, mit den Schritten:

Schreiben einer Spannung, die der Signalspan-
nung entspricht, in den ersten Kondensator (13)
einer Pixeleinheit (10) der Vielzahl von Pixelein-
heiten durch Einschalten des ersten Schalters
(32) der Pixeleinheit (10), um die erste Refe-
renzspannung an die erste Elektrode (131) des
ersten Kondensators (13) anzulegen, und Ein-
schalten des zweiten Schalters (31) der Pixel-
einheit (10), um die Signalspannung der Daten-
leitung (16) an die erste Elektrode (131) des ers-
ten Kondensators (13) anzulegen, wahrend der
dritte Schalter (19) der Pixeleinheitin einem aus-
geschalteten Zustand gehalten wird (t20);

dann Ausschalten des ersten Schalters (32) und
des zweiten Schalters (31) der Pixeleinheit (10),
wahrend der dritte Schalter (19) der Pixeleinheit
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in einem ausgeschalteten Zustand gehalten
wird (t21);

dann Veranlassen, dass der Drain-Strom, der
der durch den ersten Kondensator (13) der Pi-
xeleinheit (10) gehaltenen Spannung ent-
spricht, durch das Lumineszenzelement (15)
der Pixeleinheit (10) flieRt, und dass der zweite
Kondensator (51) der Pixeleinheit (10) ein Sour-
ce-Potential, des Ansteuertransistor (14) halt,
indem der dritte Schalter (19) der Pixeleinheit
(10) eingeschaltet wird, wahrend der erste
Schalter (32) und der zweite Schalter (31) der
Pixeleinheit (10) in einem ausgeschalteten Zu-
stand gehalten werden (t21°); und dann Aus-
schalten des dritten Schalters (19) der Pixelein-
heit (10), nachdem veranlasst wurde, dass der
Drain-Strom durch das Lumineszenzelement
(15) der Pixeleinheit (10) flieRt, wahrend der ers-
te Schalter (32) und der zweite Schalter (31) in
einem ausgeschalteten Zustand gehalten wer-
den (t22),

wobei das Verfahren des Weiteren eine Steue-
rung eines Zeitablaufs des Einschaltens des
dritten Schalters (19) unabhdngig von einem
Zeitablauf der Signale umfasst, die auf der ers-
ten und der zweiten Abtastleitung (17) tbertra-
gen werden, um so eine Lichtemissionszeit in
einer Rahmenperiode anzupassen.

Revendications

1. Dispositif d’affichage d'image comprenant une plu-
ralité d’unités de pixel (10), une ligne de données
(16), un circuit de commande de ligne de signal (5)
connecté a la ligne de données (16) et adapté pour
émettre une tension de signal sur base d’un signal
vidéo, et un circuit de commande de ligne de balaya-
ge (4), chaque unité de pixel (10) comprenant :

un élément de luminescence (15) ;

un premier condensateur (13) ;

un transistor de commande (14) qui possede
une électrode de grille connectée a une premie-
re électrode (131) dudit premier condensateur
(13) et une électrode source connectée a une
premiére électrode dudit élément de lumines-
cence (15), et qui est adapté pour commander
audit élément de luminescence (15) d’émettre
de la lumiére en appliquant un courant de drain
correspondant a une tension maintenue par ledit
premier condensateur (13) audit élément de lu-
minescence (15) ;

undeuxiéme condensateur (41) comportantune
premiére électrode connectée a une deuxieme
électrode (132) dudit premier condensateur
(13);

une premiére ligne de source d’alimentation (21)
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connectée électriquement a ladite électrode de
drain dudit transistor de commande (14) ;

une deuxiéme ligne de source d’alimentation
(22) connectée électriquement a une deuxiéme
électrode dudit élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée pour fournir une premiere tension
de référence ;

une quatrieme ligne de source d’alimentation
(20) connectée électriquement a une deuxiéme
électrode dudit deuxiéme condensateur (41), la
quatrieme ligne de source d’alimentation (20)
étant adaptée pour fournir une deuxiéme ten-
sion de référence définissant une valeur de ten-
sion de ladite deuxieme électrode dudit deuxiée-
me condensateur (41) ;

un premier interrupteur (12) adapté pour con-
necter ladite troisieme ligne de source d’alimen-
tation (20) et une premiére électrode (131) dudit
premier condensateur (13) ;

un deuxiéme interrupteur (11) adapté pour con-
necter ladite ligne de données (16) et ladite
deuxieme électrode (132) dudit premier conden-
sateur (13) de maniére a procurer la tension de
signal pourvue par le circuit de commande de
ligne de signal (5) a la deuxieme électrode (132)
du premier condensateur (13) ; et

un troisieme interrupteur (19) adapté pour con-
necter ladite premiére électrode dudit élément
de luminescence (15) et ladite deuxiéme élec-
trode (132) dudit premier condensateur (13) ;

le dispositif d’affichage d’'image comprenant en
outre :

une premiére ligne de balayage (17) connectée
audit premier interrupteur (12) et audit circuit de
commande de ligne de balayage (4), et trans-
mettant un signal pour contrler ledit premier
interrupteur (12) audit premierinterrupteur (12) ;
une deuxiéme ligne de balayage (17) connectée
audit deuxiéme interrupteur (11) et audit circuit
de commande de ligne de balayage (4), ettrans-
mettant un signal pour contréler ledit deuxieéme
interrupteur (11) audit deuxieme interrupteur
(12) ; et

une troisieme ligne de balayage (18) connectée
audit troisieme interrupteur (19) et audit circuit
de commande de ligne de balayage (4), ettrans-
mettant un signal pour contréler ledit troisieme
interrupteur (19) audit troisieme interrupteur
(19),

et le dispositif d’affichage d’'image est adapté pour
contréler le circuit de commande de ligne de signal
(5) et le circuit de commande de ligne de balayage
(4) de maniére a mettre en oeuvre les étapes
suivantes :
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écriture d’une tension correspondant a la ten-
sion de signal dans le premier condensateur
(13) d’'une unité de pixel (10) de la pluralité d’uni-
tés de pixel en commutant sur MARCHE le pre-
mier interrupteur (12) de I'unité de pixel (10) pour
appliquer la premiére tension de référence a la
premiére électrode (131) du premier condensa-
teur (13) et en commutant sur MARCHE le
deuxiéme interrupteur (11) de l'unité de pixel
(10) pour appliquer la tension de signal de la
ligne de données (16) a la deuxiéeme électrode
(132) du premier condensateur (13) tout en
maintenant le troisieme interrupteur (19) de
I'unité de pixel dans un état ’ARRET (t20) ;
puis commutation sur ARRET du premier inter-
rupteur (12) et du deuxieme interrupteur (11) de
l'unité de pixel (10) tout en maintenant le troisie-
me interrupteur (19) de I'unité de pixel (10) dans
un état ’ARRET (t21) ;

puis commande du courant de drain correspon-
dant a la tension maintenue par le premier con-
densateur (13) de l'unité de pixel (10) pour qu'il
traverse I'élément de luminescence (15) de
I'unité de pixel (10) etle deuxieme condensateur
(41) de l'unité de pixel (10) pour maintenir un
potentiel de source du transistor de commande
(14) en commutant sur MARCHE le troisiéme
interrupteur (19) de 'unité de pixel (10) tout en
maintenant le premier interrupteur (12) et le
deuxiéme interrupteur (11) de l'unité de pixel
(10) dans un état ’ARRET (t21°) ;

puis commutation sur ARRET du troisiéme in-
terrupteur (19) de 'unité de pixel (10) aprés que
le courant de drain a été commandé pour qu'il
traverse I'élément de luminescence (15) de
'unité de pixel (10), tout en maintenant le pre-
mier interrupteur (12) et le deuxiéme interrup-
teur (11) dans un état ’ARRET (t22),

le dispositif d’affichage d’'image étant en outre
adapté pour contréler la synchronisation de la
commutation sur MARCHE du troisieme inter-
rupteur (19) indépendamment d’une synchroni-
sation des signaux transmis sur les premiere et
deuxiéme lignes de balayage (17) de maniere
a ajuster un temps d’émission de lumiére dans
une période de trame.

Dispositif d’affichage d'image comprenant une plu-
ralité d’unités de pixel (10), une ligne de données
(16), un circuit de commande de ligne de signal (5)
connecté a la ligne de données (16) et adapté pour
émettre une tension de signal sur base d’un signal
vidéo, et un circuit de commande de ligne de balaya-
ge (4), chaque unité de pixel comprenant :

un élément de luminescence (15) ;
un premier condensateur (13) ;
un transistor de commande (14) qui possede
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une électrode de grille connectée a une premie-
re électrode (131) dudit premier condensateur
(13) et une électrode source connectée a une
premiére électrode dudit élément de lumines-
cence (15), et qui est adapté pour commander
audit élément de luminescence (15) d’émettre
de la lumiere en appliquant un courant de drain
correspondant a une tension maintenue par ledit
premier condensateur (13) audit élément de
luminescence ;

undeuxiéme condensateur (51) comportantune
premiére électrode connectée a une deuxiéme
électrode (132) dudit premier condensateur
(13);

une premiére ligne de source d’alimentation (21)
connectée électriquement a ladite électrode de
drain dudit transistor de commande (14) ;

une deuxiéme ligne de source d’alimentation
(22) connectée électriquement a une deuxiéme
électrode dudit élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée pour fournir une premiere tension
de référence ;

une quatrieme ligne de source d’alimentation
(20) connectée électriquement a une deuxiéme
électrode dudit deuxiéme condensateur (51), la-
dite quatrieme ligne de source d’alimentation
(20) étant adaptée pour fournir une deuxiéme
tension de référence définissant une valeur de
tension de ladite deuxiéme électrode dudit
deuxieme condensateur (51) ;

un premier interrupteur (32) adapté pour con-
necter ladite troisieme ligne de source d’alimen-
tation (20) et la deuxiéme électrode (132) dudit
premier condensateur (13) ;

un deuxiéme interrupteur (31) adapté pour con-
necter ladite ligne de données (16) et ladite pre-
miére électrode (131) dudit premier condensa-
teur (13) de maniere a procurer la tension de
signal pourvue par le circuit de commande de
ligne de signal (5) a la premiére électrode (131)
du premier condensateur (13) ; et

un troisieme interrupteur (19) adapté pour con-
necter ladite premiére électrode dudit élément
de luminescence (15) et ladite deuxiéme élec-
trode (132) dudit condensateur (13) ;

le dispositif d’affichage d’'image comprenant en
outre :

une premiére ligne de balayage (17) connectée
audit premier interrupteur (12) et audit circuit de
commande de ligne de balayage (4), et trans-
mettant un signal pour contrdler ledit premier
interrupteur (12) audit premierinterrupteur (12) ;
une deuxiéme ligne de balayage (17) connectée
audit deuxiéme interrupteur (11) et audit circuit
de commande de ligne de balayage (4), ettrans-
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mettant un signal pour contréler ledit deuxiéme
interrupteur (11) audit deuxieme interrupteur
(12) ; et

une troisiéme ligne de balayage (18) connectée
audit troisieme interrupteur (19) et audit circuit
de commande de ligne de balayage (4), et trans-
mettant un signal pour contréler ledit troisieme
interrupteur (19) audit troisi€me interrupteur
(19),

et le dispositif d’affichage d’'image est adapté pour
contréler le circuit de commande de ligne de signal
(5) et le circuit de commande de ligne de balayage
(4) de maniere a mettre en oeuvre les étapes
suivantes :

écriture d’une tension correspondant a la ten-
sion de signal dans le premier condensateur
(13) d’'une unité de pixel (10) de la pluralité d’uni-
tés de pixel en commutant sur MARCHE le pre-
mier interrupteur (32) de I'unité de pixel (10) pour
appliquer la premiére tension de référence a la
deuxiéme électrode (132) du premier conden-
sateur (13) et en commutant sur MARCHE le
deuxiéme interrupteur (31) de l'unité de pixel
(10) pour appliquer la tension de signal de la
ligne de données (16) a la premiére électrode
(131) du premier condensateur (13) tout en
maintenant le troisieme interrupteur (19) de
I'unité de pixel dans un état ’ARRET (t20) ;
puis commutation sur ARRET du premier inter-
rupteur (32) et du deuxieme interrupteur (31) de
I'unité de pixel (10) tout en maintenant le troisie-
me interrupteur (19) de 'unité de pixel dans un
état ’ARRET ;

puis commande du courant de drain correspon-
dant a la tension maintenue par le premier con-
densateur (13) de l'unité de pixel (10) pour qu'il
traverse I'élément de luminescence (15) de
I'unité de pixel (10) etle deuxieme condensateur
(51) de l'unité de pixel (10) pour maintenir un
potentiel de source du transistor de commande
(14) en commutant sur MARCHE le troisiéme
interrupteur (19) de 'unité de pixel (10) tout en
maintenant le premier interrupteur (32) et le
deuxiéme interrupteur (31) de l'unité de pixel
(10) dans un état ’ARRET (t21°) ;

puis commutation sur ARRET du troisiéme in-
terrupteur (19) de 'unité de pixel (10) aprés que
le courant de drain a été commandé pour qu'il
traverse I'élément de luminescence (15) de
'unité de pixel (10), tout en maintenant le pre-
mier interrupteur (32) et le deuxiéme interrup-
teur (31) dans un état d’ARRET (t22),

le dispositif d’affichage d’'image étant en outre
adapté pour contréler la synchronisation de la
commutation sur MARCHE du troisieme inter-
rupteur (19) indépendamment d’une synchroni-
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sation des signaux transmis sur les premiere et
deuxieme lignes de balayage (17) de maniere
a ajuster un temps d’émission de lumiere dans
une période de trame.

Dispositif d’affichage d'image selon la revendication
1 ou 2, dans lequel ladite premiére électrode dudit
élément de luminescence (15) est une électrode
d’anode, et ladite deuxiéme électrode dudit élément
de luminescence (15) est une électrode de cathode,
et

une tension de ladite premiére ligne de source d’ali-
mentation (21) est supérieure a une tension de ladite
deuxieme ligne de source d’alimentation (22), et un
courant s’écoule de ladite premiére ligne de source
d’alimentation (21) aladite deuxiéme ligne de source
d’alimentation (22).

Dispositif d’affichage d'image selon la revendication
3, dans lequel ladite premiere ligne de balayage (17)
et ladite deuxiéme ligne de balayage (17) sont pour-
vues comme une ligne de balayage commune.

Dispositif d’affichage d'image selon la revendication
1 ou 2, dans lequel ladite troisi€me ligne de source
d’alimentation (20) et ladite quatrieme ligne de sour-
ce d’alimentation (20) sont pourvues comme une li-
gne de source d’alimentation commune.

Dispositif d’affichage d'image selon I'une des reven-
dications 1 a 5, dans lequel ledit élément de lumi-
nescence (15) est un élément électroluminescent or-
ganique (EL).

Dispositif d’affichage d'image selon I'une des reven-
dications 1 a 6, la pluralité d’unités de pixel compre-
nant une premiére unité de pixel et une deuxiéme
unité de pixel qui sont adjacentes,

dans lequel ladite premiére ligne de balayage (17A)
incluse dans ladite premiére unité de pixel (10A),
ladite deuxiéme ligne de balayage (17A) incluse
dans ladite premiéere unité de pixel (10A), et ladite
troisieme ligne de balayage (17B) incluse dans ladite
deuxieme unité de pixel (17B) sont divergées depuis
une ligne de balayage commune dudit circuit de
commande de ligne de balayage (4).

Procédé de contréle d’'un dispositif d’affichage
d’'image selon la revendication 1, ledit procédé com-
prenant les étapes suivantes :

écriture d’une tension correspondant a la ten-
sion de signal dans le premier condensateur
(13) d’'une unité de pixel (10) de la pluralité d’uni-
tés de pixel en commutant sur MARCHE le pre-
mierinterrupteur (12) de l'unité de pixel (10) pour
appliquer la premiére tension de référence a la
premiére électrode (131) du premier condensa-
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teur (13) et en commutant sur MARCHE le
deuxiéme interrupteur (11) de l'unité de pixel
(10) pour appliquer la tension de signal de la
ligne de données (16) a la deuxiéme électrode

52

puis commutation sur ARRET du premier inter-
rupteur (32) et du deuxieme interrupteur (31) de
I'unité de pixel (10) tout en maintenant le troisie-
me interrupteur (19) de 'unité de pixel dans un

(132) du premier condensateur (13) tout en 5 état ARRET (t21) ;
maintenant le troisieme interrupteur (19) de puis commande du courant de drain correspon-
I'unité de pixel dans un état ’ARRET (t20) ; dant a la tension maintenue par le premier con-
puis commutation sur ARRET du premier inter- densateur (13) de 'unité de pixel (10) pour qu’il
rupteur (12) et du deuxiéme interrupteur (11) de traverse I'élément de luminescence (15) de
I'unité de pixel (10) tout en maintenant le troisie- 10 I'unité de pixel (10) etle deuxieme condensateur
me interrupteur (19) de 'unité de pixel dans un (51) de l'unité de pixel (10) pour maintenir un
état ARRET (t21) ; potentiel de source du transistor de commande
puis commande du courant de drain correspon- (14) en commutant sur MARCHE le troisieme
dant a la tension maintenue par le premier con- interrupteur (19) de l'unité de pixel (10) tout en
densateur (13) de l'unité de pixel (10) pour qu’il 75 conservant le premier interrupteur (32) et le
traverse I'élément de luminescence (15) de deuxieme interrupteur (31) de l'unité de pixel
I'unité de pixel (10) etle deuxiéme condensateur (10) dans un état d’ARRET (t21°) ;
(41) de l'unité de pixel (10) pour maintenir un puis commutation sur ARRET du troisiéme in-
potentiel de source du transistor de commande terrupteur (19) de 'unité de pixel (10) aprés que
(14) en commutant sur MARCHE le troisieme 20 le courant de drain a été commandé pour tra-
interrupteur (19) de 'unité de pixel (10) tout en verser I'élément de luminescence (15) de l'unité
maintenant le premier interrupteur (12) et le de pixel (10), tout en conservant le premier in-
deuxiéme interrupteur (11) de l'unité de pixel terrupteur (32) et le deuxiéme interrupteur (31)
dans un état ’ARRET (t21°) ; dans un état ARRET (t22),
puis commutation sur ARRET du troisiéme in- 25 ledit procédé comprenant en outre le contrble
terrupteur (19) de 'unité de pixel (10) aprés que d’'une synchronisation de la commutation sur
le courant de drain a été commandé pour tra- MARCHE du troisi€me interrupteur (19) indé-
verser I'élément de luminescence (15) de l'unité pendamment d'une synchronisation des si-
de pixel (10), tout en conservant le premier in- gnaux transmis sur les premiere et deuxiéme
terrupteur (12) et le deuxiéme interrupteur (11) 30 lignes de balayage (17) de maniére a ajuster un
dans un état ’ARRET (t22), temps d’émission de lumiére dans une période
ledit procédé comprenant en outre le contréle de trame.
d'une synchronisation de la commutation sur
MARCHE du troisieme interrupteur (19) indé-
pendamment d’'une synchronisation des si- 35
gnaux transmis sur les premiére et deuxieme
lignes de balayage (17) de maniére a ajuster un
temps d’émission de lumiére dans une période
de trame.

40

9. Procédé de contréle d'un dispositif d’affichage
d’'image selon la revendication 2, ledit procédé com-
prenant les étapes suivantes :

écriture d’une tension correspondant a la ten- 45
sion de signal dans le premier condensateur
(13) d’'une unité de pixel (10) de la pluralité d’uni-

tés de pixel en commutant sur MARCHE le pre-
mier interrupteur (32) de l'unité de pixel (10) pour
appliquer la premiére tension de référence ala 50
premiére électrode (131) du premier condensa-
teur (13) et en commutant sur MARCHE le
deuxiéme interrupteur (31) de l'unité de pixel
(10) pour appliquer la tension de signal de la
ligne de données (16) a la premiére électrode 55
(131) du premier condensateur (13) tout en
maintenant le troisieme interrupteur (19) de
I'unité de pixel dans un état ’ARRET (t20) ;
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FIG. 2
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FIG. 3A
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FIG. 3B
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FIG. 4
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Shut off electricity between second electrode of electrostatic
capacitor and source of driving transistor
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capacitor and reference power source line
Conduct electricity between second electrode of electrostatic

capacitor and signal line

Shut off electricity between first electrode of electrostatic |— 513
capacitor and reference power source line

Shut off electricity between second electrode of electrostatic
capacitor and signal line
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Conduct electricity between second electrode of electrostatic
capacitor and source of driving transistor
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FIG. 6
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FIG. 7

( START )

Y

Shut off electricity between second electrode of electrostatic
capacitor and source of driving transistor

Y

Conduct electricity between second electrode of electrostatic
capacitor and reference power source line

Conduct electricity between first electrode of electrostatic
capacitor and signal line
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Y

Shut off electricity between second electrode of electrostatic
capacitor and reference power source line

Shut off electricity between first electrode of electrostatic
capacitor and signal line
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Conduct electricity between second electrode of electrostatic
capacitor and source of driving transistor
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FIG. 10
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Conduct electricity between first electrode of electrostatic
capacitor and reference power source line

Conduct electricity between second electrode of electrostatic
capacitor and signal line
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Shut off electricity between first electrode of electrostatic
capacitor and reference power source line
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capacitor and source of driving transistor
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Scanning line driving circuit
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FIG. 13

Conduct electricity between first electrode of electrostatic capacitor of pixel A and

reference power source line
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and signal line
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Conduct electricity between second electrode of electrostatic capacitor of pixel B
and signal line
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Shut off electricity between second electrode of electrostatic capacitor of pixel A
and source of driving transistor A

Shut off electricity between first electrode of electrostatic capacitor of pixel B and
reference power source line
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FIG. 14

Signal line driving

circuit

11N2410 BujALIp aul| Buluueog _

\

4

41



EP 2 613 305 B1

FIG. 15
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FIG. 16
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