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Description
[Technical Field]

[0001] The present invention relates to a display panel device, a display device, and a control method thereof, and
particularly to a display panel device and a display device using current-driven luminescence elements, and a control
method thereof.

[Background Art]

[0002] As image display devices using current-driven luminescence elements, image display devices using organic
electroluminescence (EL) elements are known. The organic EL display devices using the organic EL elements, which
are self-luminous, do not need a backlight that is necessary in the case of a liquid crystal display device. For this reason,
such organic EL display devices are most suitable for manufacturing thinner devices. Moreover, having no limitation on
the viewing angle, the organic EL display devices are expected to become commercially practical as next-generation
display devices. In addition, the organic EL elements used in the organic EL display devices are different from liquid
crystal cells in that luminance of each luminescence element is controlled according to a value of current applied to the
luminescence element. Meanwhile, a liquid crystal cell is controlled according to a voltage applied.

[0003] In general, the organic EL display device includes the organic EL elements, which are pixels, arranged in a
matrix. A display device referred to as a passive-matrix organic EL display device is explained as follows. An organic
EL element is provided at each intersection point of row electrodes (scanning lines) and column electrodes (data lines).
Then, a voltage corresponding to a data signal is applied between the electrodes of the selected row and the column
electrodes, so that the organic EL elements are driven.

[0004] Also, a display device referred to as an active-matrix organic EL display device is explained as follows. A
switching thin-film transistor (TFT: Thin Film Transistor) is provided at each intersection point of scanning lines and data
lines. A gate of a driver is connected to the switching TFT. Through the selected scanning line, the switching TFT is
turned ON and a data signal is fed from a signal line into the driver. By this driver, the organic EL element is driven.
[0005] In the case of the passive-matrix organic EL display device, only while the row electrodes (the scanning line)
are selected, the organic EL elements connected to these row electrode produce luminescence. Unlike the passive-
matrix organic EL display device, the active-matrix organic EL display device allows the organic EL elements to produce
luminescence until a next scanning (selection). For this reason, an increase in the number of scanning lines does not
result in a decrease in luminance of the display. Thus, the active-matrix organic EL display device can be driven at a
low voltage, thereby achieving low power consumption. However, in the case of the active-matrix organic EL display
device, due to variations in characteristics of driving transistors, even when the same signal is applied, luminance of the
organic EL elements is different for each pixel, thereby causing a problem of variations in luminance.

[0006] In order to address this problem, Patent Literature 1, for example, discloses a method of compensating for
pixel-to-pixel variations in the characteristics using a simple pixel circuit, as the method of compensating for variations
in luminance caused due to the characteristic variations of the driving transistors.

[0007] FIG. 14 is a diagram showing a circuit configuration of a pixel unit of a conventional display device disclosed
in Patent Literature 1. A display device 500 shown in this diagram includes a pixel array unit 501, a horizontal selector
503, a light scanner 504, and a bias scanner 505. The pixel array unit 501 includes pixel units 502 arranged in a matrix
in a plane.

[0008] The pixel unit 502 is configured with a simple circuit element which includes: a luminescence element 508
having a cathode that is connected to a negative power line 512; a driving transistor 507 having a drain that is connected
to a positive power line 511 and a source that is connected to an anode of the luminescence element 508; a capacitor
509 connected between a gate and the source of the driving transistor 507; an auxiliary capacitor 510 connected between
the source of the driving transistor 507 and a bias line BS; and a sampling transistor 506 having a gate that is connected
to a scanning line WS, and selectively applying a video signal from a single line SL to the gate of the driving transistor 507.
[0009] Thelight scanner 504 supplies a control signal to the scanning line WS, and the horizontal selector 503 supplies
a reference voltage Vref to the signal line SL. With this, a correction operation is performed whereby a voltage corre-
sponding to a threshold voltage Vth of the driving transistor 507 is held in the capacitor 509. Then, following this, a writing
operation is performed whereby a signal potential Vsig of the video signal is written to the capacitor 509.

[0010] Before the correction operation, the bias scanner 505 changes the potential of the bias line BS, and applies a
coupling voltage to the source of the driving transistor 507 via the auxiliary capacitor 510. By doing so, the bias scanner
505 performs a preparatory operation whereby a voltage Vgs between the gate and the source of the driving transistor
507 is initialized to be higher than the threshold voltage Vth.

[0011] The pixel unit 502 negatively feeds the drain current of the driving transistor 507 back to the capacitor 509 in
the operation of writing the signal voltage Vsig. With this, the signal voltage Vsig is corrected according to the mobility
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of the driving transistor 507.

[0012] FIG. 15 is an operation timing chart of the conventional display device disclosed in Patent Literature 1. This
diagram shows an operation performed by the display device per pixel line, and shows that one frame period includes
a non-luminescence period and a luminescence period. In the non-luminescence period, the correction operations are
performed to correct the threshold voltage Vth and the mobility B of the driving transistor 507.

[0013] First, at a time T1 when the present frame period starts, a short control pulse is applied to the scanning line
WS and the sampling transistor 506 is thus turned ON temporarily. Since the potential of the signal line SL is the reference
voltage Vref at this time, this reference voltage is written to the gate electrode of the driving transistor 507. Then, Vgs
of the driving transistor 507 becomes equal to or lower than Vth and, as a result, the driving transistor 507 is cut off.
Accordingly, the luminescence element 508 stops producing luminescence and the display device 500 enters the non-
luminescence period at the present time T1.

[0014] Next, at a time T2, a control signal pulse is applied to the scanning line WS so that the sampling transistor 506
is turned ON.

[0015] Immediately after this, at a time T3, the potential of the bias line BS is changed from a high potential to a low
potential. As a result, the potential of the driving transistor 507 is lowered via the auxiliary capacitor 510. More specifically,
a relationship between Vgs and Vth is expressed as Vgs > Vth, and the driving transistor 507 is thus turned ON. At this
time, since the luminescence element 508 is reversely biased, the current does not flow and thus the source potential
of the driving transistor 507 increases. Then, when Vgs = Vth, the driving transistor 507 is cut off and the threshold
voltage correction operation is completed.

[0016] Following this, at a time T4, the potential of the signal line SL changes from the reference voltage Vref to the
signal voltage Vsig. At this time, since the sampling transistor 506 is conducting, the gate potential of the driving transistor
507 is Vsig. Here, since the luminescence element 508 is in the cutoff state initially, a discharge current Ids which is the
drain current of the driving transistor 507 flows only through the capacitor 509 where the electrical discharge accordingly
starts. After this, by a time T5 at which the sampling transistor 506 is turned OFF, the source potential of the driving
transistor 507 is increased by AV. In this way, the signal potential Vsig is written to the capacitor 509, being added to
Vth, and at the same time, the voltage AV used for the mobility correction is subtracted from the voltage held in the
capacitor 509. This period from the time T4 to the time T5 is a mobility correction period as well as a signal writing period.
The higher Vsig, the larger the discharge current Ids and the larger an absolute value of AV.

[0017] FIG. 16 is a graph showing the characteristics of the discharge current of the capacitor in the mobility correction
period. The horizontal axis denotes a lapse of time since the signal voltage Vsig is written, that is, a lapse of time after
the time T4. The vertical axis denotes a value of the discharge current. When the gate potential of the driving transistor
507 is changed from the reference voltage Vref to the signal voltage Vsig at the time T4 as described above, the discharge
current [ds makes a discharge curve, such as A1, B1, or C1, depending on the magnitude of Vsig. Here, A1 and A2 are
discharge curves of the driving transistors in the case where the same magnitude of Vsig is applied to the gates of these
driving transistors although these driving transistors have different characteristic parameters of the mobility . Each of
the relationships between B1 and B2 and between C1 and C2 is the same as the above-mentioned relationship between
A1and A2. It can be seen from these discharge curves that, even with the application of the same signal potential, initial
values of the discharge current Ids are different when the characteristic parameters of the mobility B are different.
However, the discharge currents lds become almost equivalent to each other with the lapse of discharge time. For
example, on comparison

between A1 and A2, the discharge currents Ids become almost equivalent at a time a. On comparison between B1 and
B2, the discharge currents Ids become almost equivalent at a time b. On comparison between C1 and C2, the discharge
currents Ids become almost equivalent at a time c¢. To be more specific, even when the pixel array 501 includes the
driving transistors having different characteristic parameters of the mobility B, the drain current of the driving transistor
507 is caused to be discharged, while the gate bias is applied such that the luminescence element 508 does not produce
luminescence in the above-mentioned mobility correction period. Accordingly, the correction can be made, with consid-
eration given to the characteristic variations in the mobility of the driving transistors.

[0018] Next, at a time T5, the scanning line WS transitions to a low level side, and the sampling transistor 506 is thus
turned OFF. As a result, the gate of the driving transistor 507 is electrically separated from the signal line SL and, at the
same time, the drain current of the driving transistor 507 starts flowing through the luminescence element 508. After
this, Vgs is maintained constant by the capacitor 509. The value of Vgs here is obtained by correcting the signal voltage
Vsig using the threshold voltage Vth and the mobility .

[0019] Lastly, at a time T6, the potential of the bias line BS is restored to the high potential from the low potential so
as to allow for a next frame operation.

[0020] As described so far, the display device 500 disclosed in Patent Literature 1 prevents the variations in luminance
caused due to the variations in the threshold voltage Vth and in the mobility j.

[0021] US2008/198102A1, US2008/198104A1, US2008/231559A1 and US2008/238909A1 also relate to similar
approaches for control of pixel circuits in a display.
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[CitationList]
[Patent Literature]

[0022] [PTL 1]
Patent Literature 1: Japanese Unexamined Patent Application Publication No. 2008-203657

[Summary of Invention]
[Technical Problem]

[0023] In the case of the display device 500 disclosed in Patent Literature 1, the setting of an appropriate mobility
correction period is important. According to the operation timing chart of the display device 500 shown in FIG. 15, the
mobility correction using the discharge current Ids starts at the time T4 at which the voltage of the signal line SL is
changed from the reference voltage Vref to the signal voltage Vsig. Then, the mobility correction is completed at the
time T5 at which the sampling transistor 506 is turned OFF.

[0024] In the case of the display device 500 of Patent Literature 1, however, the mobility correction period varies in
the pixel array unit 501 due to a wiring delay of the scanning line WS. The variation in the mobility correction period is
explained with reference to FIG. 17, as follows.

[0025] FIG. 17 is adiagram for explaining the variation in the mobility correction period in the case of the display device
disclosed in Patent Literature 1. As shown in this diagram, in an enlarged view of an area R shown in FIG. 15, the signal
potential Vsig of the signal line SL rises at the time T4 at which the mobility correction period starts. Meanwhile, the
voltage of the scanning line WS falls at the time T5 at which the mobility correction period ends. Due to the wiring delay
of the scanning line WS, a voltage waveform of the scanning line WS at a point P close to the light scanner 504 is a
square waveform (indicated by a short dashed line in FIG. 17) reflecting the driving voltage of the light scanner 504. On
the other hand, a voltage waveform of the scanning line WS at a point Q away from the light scanner 504 has waveform
rounding at the times of rising and falling (indicated by a solid line in FIG. 17) depending on a time constant. The signal
voltage Vsig rises at the time T4, and is applied for each of the scanning lines SL arranged for each pixel column. For
this reason, the start time of the mobility correction does not vary with the pixel unit because of the wiring delay of the
scanning line SL. On the other hand, at the time T5, the voltage between the gate and the source of the sampling
transistor 506 reaches the threshold voltage of the sampling transistor 506. For example, at the time T5, a scanning
voltage Vws applied to the gate of the sampling transistor 506 decreases to a potential which is the sum of the source
potential Vsig of the sampling transistor 506 and the threshold voltage of the sampling transistor 506. Thus, the end
times of the mobility correction are different at the points P and Q. The mobility correction period from the time T4 to the
time T5 is TO at the point P as shown in FIG. 17, and is T at the point Q as shown in FIG. 17. A difference between the
mobility correction period TO at the point P and the mobility correction period T at the point Q is AT that corresponds to
the rounding of the voltage waveform of the scanning line WS at the time of fall. In this way, due to the wiring delay of
the scanning line WS, the mobility correction period T does not become a design value TO of the correction period in
actuality, thereby causing the variation among the pixel units.

[0026] Also, as described above, the mobility correction ends when the scanning voltage Vws applied to the gate of
the sampling transistor 506 decreases to the potential which is the sum of the source potential Vsig of the sampling
transistor 506 and the threshold voltage of the sampling transistor 506. On account of this, the mobility correction period
T varies depending on the magnitude of the signal voltage Vsig. Hence, there is a problem that when a wiring delay of
the scanning line WS exists, the stated variation in the mobility correction period caused due to the changes in the signal
voltage Vsig, which is the video signal, is different among the pixel units. To be more specific, the amount of variation
in the mobility correction period T is not constant among the pixel units with respect to a change in the shade of gray to
be displayed. This may result in the variation in current of a panel surface, causing poor shading.

[0027] In view of the stated problem, the present invention has an object to provide a display panel device and a
display device which prevent the variation in the mobility correction caused due to a wiring delay from occurring with
respect to all writing voltages, and a control method thereof.

[Solution to Problem]

[0028] In order to achieve the aforementioned object, the display panel device according to an aspect of the present
invention is a display panel device including: a luminescence element including a first luminescence electrode and a
second luminescence electrode; a first capacitor including a first capacitor electrode and a second capacitor electrode
that holds a capacitor voltage; a driver including a driver gate electrode, a driver drain electrode, and a driver source
electrode that drives the luminescence element to produce a luminescence by flowing a drain current corresponding to
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the capacitor voltage through the luminescence element, the driver gate electrode connected to the first capacitor
electrode, the driver source electrode connected to the second capacitor electrode; a first power line that determines a
potential of the driver drain electrode; a second power line electrically connected to the second luminescence electrode;
a data line that supplies a signal voltage to the first capacitor electrode; a first switch that switchably interconnects the
data line and the first capacitor electrode; a bias voltage line that supplies, while the signal voltage is supplied to the
first capacitor electrode, a predetermined bias voltage to the second capacitor electrode such that a capacitor potential
difference between the first capacitor electrode and the second capacitor electrode is at most equal to a driver threshold
voltage of the driver; a second capacitor that interconnects the second capacitor electrode and the bias voltage line;
and a controller that controls the first switch, a supply of the predetermined bias voltage from the bias voltage line, and
a supply of the signal voltage from the data line, wherein the controller is configured to: write the predetermined bias
voltage to the second capacitor via the bias voltage line to supply the second capacitor electrode with the predetermined
bias voltage such that the capacitor potential difference is at most equal to the driver threshold voltage, even when the
signal voltage is supplied to the first capacitor electrode, to prevent a flow of the drain current between the driver source
electrode and the second capacitor electrode; supply the signal voltage to the first capacitor electrode when the flow of
the drain current between the driver source electrode and the second capacitor electrode is prevented and the first
switch is in an ON state; write a reverse bias voltage corresponding to the predetermined bias voltage to the second
capacitor via the bias voltage line to cause the flow of the drain current between the driver source electrode and the
second capacitor electrode when the signal voltage is supplied to the first capacitor electrode; and turn OFF the first
switch after an elapse of a predetermined period of time after causing the flow of the drain current between the driver
source electrode and the second capacitor electrode to stop the supply of the signal voltage to the first capacitor electrode,
whereby an electrical charge accumulated in the first capacitor is discharged during the predetermined period when the
flow of the drain current between the driver source electrode and the second capacitor electrode is caused.

[Advantageous Effects of Invention]

[0029] With the display panel device, the display device, and the control method thereof in the present invention, the
influence due to the wiring delay can be reduced by causing the variation, which is caused in the mobility correction
period corresponding to the shade of gray to be displayed, to occur in the start time of the mobility correction as well.
Accordingly, the variation in the mobility correction can be reduced with respect to all shades of gray.

[Brief Description of Drawings]
[0030]

[FIG. 1]

FIG. 1 is a block diagram showing an electrical configuration of a display panel device of the present invention.
[FIG. 2]

FIG. 2 is a diagram showing a configuration of a luminescence pixel circuit included in a display unit and connections
between the luminescence pixel circuit and peripheral circuits thereof in a first embodiment of the present invention.
[FIG. 3]

FIG. 3 is an operation timing chart of a control method for the display panel device in the first embodiment of the
present invention.

[FIG. 4]

FIG. 4 is a state transition diagram of the pixel circuit included in the display panel device in the first embodiment
of the present invention.

[FIG. 5]

FIG. 5 is a diagram for explaining a mobility correction period of the display panel device of the present invention.
[FIG. 6A]

FIG. 6A is a graph showing transient response characteristics when a bias voltage falls.

[FIG. 6B]

FIG. 6B is a graph showing gradient characteristics of the transient response characteristics when the bias voltage
falls.

[FIG. 7]

FIG. 7 is adiagram for explaining calculation parameters for the mobility correction period in the case of a conventional
method.

[FIG. 8A]

FIG. 8A is a graph showing time-constant dependence of the mobility correction period calculated using the con-
ventional method for determining the mobility correction period.
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[FIG. 8B]

FIG. 8B is a graph showing time-constant dependence of the mobility correction period calculated using a method
for determining the mobility correction period for the display panel device in the first embodiment of the present
invention.

[FIG. 9]

FIG. 9 is a diagram showing a configuration of a luminescence pixel circuit included in a display unit and connections
between the luminescence pixel circuit and peripheral circuits thereof in a second embodiment of the present
invention.

[FIG. 10]

FIG. 10 is an operation timing chart of a control method for the display panel device in the second embodiment of
the present invention.

[FIG. 11]

FIG. 11 is a state transition diagram of the pixel circuit included in the display panel device in the second embodiment
of the present invention.

[FIG. 12A]

FIG. 12A is a graph showing time-constant dependence of the mobility correction period calculated using the con-
ventional method for determining the mobility correction period.

[FIG. 12B]

FIG. 12B is a graph showing time-constant dependence of the mobility correction period calculated using a method
for determining the mobility correction period for the display panel device in the second embodiment of the present
invention.

[FIG. 13]

FIG. 13 is an external view of a thin flat TV with a built-in display panel device of the present invention.

[FIG. 14]

FIG. 14 is a diagram showing a circuit configuration of a pixel unit of a conventional display device disclosed in
Patent Literature 1.

[FIG. 15]

FIG. 15 is an operation timing chart of the conventional display device disclosed in Patent Literature 1.

[FIG. 16]

FIG. 16 is a graph showing characteristics of the discharge current of the capacitor in the mobility correction period.
[FIG. 17]

FIG. 17 is a diagram for explaining the variation in the mobility correction period in the case of the display device
disclosed in Patent Literature 1.

[Description of Embodiments]

[0031] A display panel device according to an implementation of the present invention includes: a luminescence
element including a first luminescence electrode and a second luminescence electrode; a first capacitor including a first
capacitor electrode and a second capacitor electrode that holds a capacitor voltage; a driver including a driver gate
electrode, a driver drain electrode, and a driver source electrode that drives the luminescence element to produce a
luminescence by flowing a drain current corresponding to the capacitor voltage through the luminescence element, the
driver gate electrode connected to the first capacitor electrode, the driver source electrode connected to the second
capacitor electrode; a first power line that determines a potential of the driver drain electrode; a second power line
electrically connected to the second luminescence electrode; a data line that supplies a signal voltage to the first capacitor
electrode; a first switch that switchably interconnects the data line and the first capacitor electrode; a bias voltage line
that supplies, while the signal voltage is supplied to the first capacitor electrode, a predetermined bias voltage to the
second capacitor electrode such that a capacitor potential difference between the first capacitor electrode and the second
capacitor electrode is at most equal to a driver threshold voltage of the driver; a second capacitor that interconnects the
second capacitor electrode and the bias voltage line; and a controller that controls the first switch, a supply of the
predetermined bias voltage from the bias voltage line, and a supply of the signal voltage from the data line, wherein the
controller is configured to: write the predetermined bias voltage to the second capacitor via the bias voltage line to supply
the second capacitor electrode with the predetermined bias voltage such that the capacitor potential difference is at
most equal to the driver threshold voltage, even when the signal voltage is supplied to the first capacitor electrode, to
prevent a flow of the drain current between the driver source electrode and the second capacitor electrode; supply the
signal voltage to the first capacitor electrode when the flow of the drain current between the driver source electrode and
the second capacitor electrode is prevented and the first switch is in an ON state; write a reverse bias voltage corre-
sponding to the predetermined bias voltage to the second capacitor via the bias voltage line to cause the flow of the
drain current between the driver source electrode and the second capacitor electrode when the signal voltage is supplied
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to the first capacitor electrode; and turn OFF the first switch after an elapse of a predetermined period of time after
causing the flow of the drain current between the driver source electrode and the second capacitor electrode to stop the
supply of the signal voltage to the first capacitor electrode, whereby an electrical charge accumulated in the first capacitor
is discharged during the predetermined period when the flow of the drain current between the driver source electrode
and the second capacitor electrode is caused.

[0032] According to the implementation of the present invention, when the reverse bias corresponding to the prede-
termined bias voltage is written to the second capacitor via the bias voltage line, the discharge current which is the drain
current of the driver flows between the source electrode of the driver and the second capacitor electrode of the first
capacitor. Using the discharge current, the mobility correction for the driver is started.

[0033] After the lapse of the predetermined period of time since the discharge current starts flowing between the
source electrode of the driver and the second capacitor electrode of the first capacitor, the first switch is controlled so
that the supply of the signal voltage to the first capacitor electrode of the first capacitor is stopped. Then, the mobility
correction of the driver using the discharge current thereof is terminated.

[0034] Thus, the start of the mobility correction of the driver using the discharge current is controlled by the writing of
the reverse bias voltage to the second capacitor. This control is separated from the control of the supply of the signal
voltage to the first capacitor. Meanwhile, the end of the mobility correction of the driver using the discharge current is
controlled by the stopping of the supply of the signal voltage to the first capacitor. That is, the control performed in the
start the mobility correction of the driver using the discharge current and the control performed in the end of the mobility
correction of the driver using the discharge current are respectively performed through the different controls. On account
of this, the amount of lag in the start of the mobility correction offsets the amount of lag in the end of the mobility correction.
The lag in the start is caused between the time when the controller provides the reverse bias voltage and the time when
the discharge current starts flowing. The lag in the end is caused between the time when the controller provides a
scanning signal in order to turn OFF the first switch and the time when the discharge current stops flowing. Accordingly,
the mobility correction period can be controlled with accuracy, as compared with the conventional case where the
conventional mobility correction period includes the amount of delay only in the end time of the mobility correction. As
a result of this, the mobility of the driver can be controlled with accuracy.

[0035] In the display panel device according to the implementation of the present invention, when the reverse bias
voltage corresponding to the predetermined bias voltage is written to the second capacitor via the bias voltage line, a
voltage is written to the second capacitor in accordance with a first gradual change from the predetermined bias voltage
to the reverse bias voltage

[0036] An increase in the screen size of the display panel device means increases in the wiring resistance and in the
parasitic capacity because many pixel units are connected to the wiring. When the discharge current is caused to flow
between the source electrode of the driver and the second capacitor electrode of the first capacitor through the writing
of the reverse bias voltage to the second capacitor, the voltage of the bias voltage line steeply changes in the pixel unit
located, for example, in a marginal area of the display panel device that is close to the controller. On account of this,
when the discharge current starts flowing, the bias voltage line has already reached almost the reverse bias voltage.
On the other hand, in the pixel unit located, for example, in a central area of the display panel device that is away from
the controller, a delay is caused in the control over the bias voltage line. For this reason, as compared with the case of
the marginal area of the display panel, the voltage of the bias voltage line changes gently according to the predetermined
time constant. Therefore, after the discharge current starts flowing, there would be a time lag before the voltage of the
bias voltage line reaches the bias voltage between the marginal area and the central area of the display panel. Due to
the variations in the time taken for the bias voltage line to reach the reverse bias voltage after the start of the conduction
between the source electrode of the driver and the second capacitor electrode of the first capacitor, a difference is
caused in the transient response of the bias voltage between the marginal area and the central area of the display panel.
As a result, the different durations of time during which the discharge current flows cause the different amounts of
electrical discharge. This results in the variations in luminescence between the marginal area and the central area of
the display panel. It should be noted here that the pixel unit located in the central area of the display panel device is an
example of a pixel unit located in an area of the display panel device that is farthest from the controller. In the pixel unit
located in the area of the display panel device that is farthest from the controller, the wiring resistance and the parasitic
capacity increase. Hence, when the pixel circuit is arranged in one of the marginal areas of the display panel, the same
problem as described takes place in the pixel unitlocated in the marginal area on the other side of the display panel device.
[0037] According to the implementation of the present invention, when the reverse bias voltage is written to the second
capacitor via the bias voltage line, the voltage is gradually changed from the predetermined bias voltage to the reverse
bias voltage.

[0038] As a result, the times taken for the voltage of the bias voltage line to reach the reverse bias voltage can be
made as uniform as possible between, for example, the marginal area and the central area of the display panel device.
To be more specific, by making the transient response characteristics of the bias voltages as uniform as possible, the
amounts of discharge can be made equivalent. With this, the variations in luminescence between, for example, the
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marginal area and the central area of the display panel device can be prevented. Also, unevenness in the amount of
luminescence between, for example, the marginal area and the central area of the display panel device can be prevented.
It should be noted here that the pixel unit located in the central area of the display panel device is an example of a pixel
unit located in an area of the display panel device that is farthest from the controller. In the case where the pixel circuit
is arranged in one of the marginal areas of the display panel device, unevenness in the amount of luminescence taking
place between the pixel units arranged in the present marginal area and the other marginal area of the display panel
device can be prevented.

[0039] In the display panel device according to the implementation of the present invention, the display panel device
further includes: a scanning line that switchably interconnects the data line and the first capacitor electrode with the first
switch by supplying a scanning signal voltage to a first switch gate electrode of the first switch, wherein, when the first
switch is in an OFF state after the elapse of the predetermined period of time, the controller supplies the scanning signal
voltage from the scanning line to the first switch, the scanning signal voltage being supplied in accordance with a second
gradual change.

[0040] According to the implementation, regarding the end times of the mobility correction, the times taken before the
scanning line causes the first switch to be turned OFF can be made uniform between, for example, the marginal area
and the central area of the display panel device. To be more specific, by making the transient response characteristics
of the scanning signal voltage as uniform as possible, the amounts of discharge can be made equivalent. As a result,
the amount of delay in the start time and the amount of delay in the end time correspond to each other more precisely,
and thus cancel each other out.

[0041] Inthe display panel device according to the implementation of the presentinvention, a degree of the first gradual
change from the predetermined bias voltage to the reverse bias voltage is equal to a degree of the second gradual
change in the scanning signal voltage that is supplied to the first switch.

[0042] According to the implementation, the degree of the gradual change in the bias voltage to reduce the variation
in the start time of the mobility correction is caused to agree with the degree of the gradual change in the scanning signal
voltage to reduce the variation in the end time of the mobility correction. As a result, the amount of delay in the start time
and the amount of delay in the end time correspond to each other with high accuracy, and thus cancel each other out.
[0043] Inthe display panel device according to the implementation of the present invention, the luminescence element
further includes a luminescent layer sandwiched between the first luminescence electrode and the second luminescence
electrode, at least the luminescence element, the first capacitor, the driver, and the second capacitor compose a pixel,
the display device includes a plurality of pixels that includes the pixel, and the first gradual change from the predetermined
bias voltage to the reverse bias voltage corresponds to a change in an amount of the reverse bias voltage written to the
second capacitor, over a period of time from a writing start to a writing end, in one of the plurality of pixels that is located
in an area of the display panel device that is farthest from the controller.

[0044] According to the implementation, the gradual change in the voltage from the predetermined bias voltage to the
reverse bias voltage corresponds to the change in the amount of the reverse bias voltage written to the second capacitor,
over a period of time from the writing start to the writing end, in the pixel circuit located in an area of the display panel
device that is farthest from the controller.

[0045] With reference to the timing to start the discharge current flow in the central area of the display panel device,
the timing to start the discharge current flow is determined for a different area of the display panel device. Thus, the
variations in luminescence between the marginal area and the central area of the display panel device can be prevented.
Also, unevenness in the amount of luminescence between, for example, the marginal area and the central area of the
display panel device can be prevented. It should be noted here that the pixel unit located in the central area of the display
panel device is an example of a pixel unit located in an area of the display panel device that is farthest from the controller.
In the case where the pixel circuit is arranged in one of the marginal areas of the display panel device, unevenness in
the amount of luminescence taking place between the pixel units arranged in the present marginal area and the other
marginal area of the display panel device can be prevented.

[0046] In the display panel device according to the implementation of the present invention, the display panel device
further includes a scanning line that switchably interconnects the data line and the first capacitor electrode with the first
switch by supplying a scanning signal voltage to a first switch gate electrode of the first switch, wherein a second gradual
change in the scanning signal voltage supplied to the first switch gate electrode corresponds to a change in a voltage
of the first switch gate electrode in the one the plurality of pixels that is located in the area of the display panel device
that is farthest from the controller, the second gradual change being caused by the controller when the controller turns
OFF the first switch after the elapse of the predetermined period of time.

[0047] According to the implementation, regarding the end time of the mobility correction, with reference to the timing
to end the discharge current flow in the central area of the display panel device, for example, the timing to end the
discharge current flow is determined for a different area of the display panel device. As a result, the amount of delay in
the start and the amount of delay in the end correspond to each other with high accuracy, and thus cancel each other out.
[0048] In the display panel device according to the implementation of the present invention, the display panel device
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further includes: a third power line that supplies a reference voltage to the second capacitor electrode; and a second
switch that switchably interconnects the second capacitor electrode and the third power line, wherein the reference
voltage causes the capacitor potential difference to be greater than the driver threshold voltage, and the controller is
further configured to: turn ON the second switch to supply the reference voltage to the second capacitor electrode; turn
ON the first switch to supply a fixed voltage to fix a voltage of the first capacitor electrode; supply, after the potential
difference in the first capacitor reaches the driver threshold voltage and the driver is in an OFF state, the predetermined
bias voltage via the bias voltage line to prevent the flow of the drain current between the driver source electrode and
the second capacitor electrode while the driver is in the OFF state; and turn ON the first switch when the flow of the
drain current between the driver source electrode and the second capacitor electrode is prevented, and supply the signal
voltage to the first capacitor electrode.

[0049] According to the implementation, the second switch is controlled so that the reference voltage is supplied to
the second capacitor electrode of the first capacitor, and the first switch is controlled so that the fixed voltage to fix the
voltage of the first capacitor electrode of the first capacitor is supplied. Then, a period of time taken for the potential
difference between the first and second capacitor electrodes of the first capacitor to reach the threshold voltage of the
driver is to be waited. More specifically, the first capacitor is caused to hold the threshold voltage of the driver.

[0050] In this state, the predetermined bias voltage is supplied via the bias voltage line, so that the drain current is not
caused to flow between the source electrode of the driver and the second capacitor electrode of the first capacitor. Then,
in this state, the signal voltage starts to be supplied to the first capacitor electrode of the first capacitor. Hence, the first
capacitor accumulates the amount of electrical charge corresponding to the signal voltage for which the threshold voltage
of the driving voltage has been compensated.

[0051] In this way, the first capacitor holds the threshold voltage of the driver and, then, the signal voltage is supplied
to the first capacitor electrode of the first capacitor. On account of this, a desired potential difference can be accumulated
in the first capacitor. In other words, since the driver is not turned ON before the writing of the signal voltage to the first
capacitor is completed, the desired potential difference can be accumulated in the first capacitor.

[0052] As a result, the current corresponding to the desired potential difference is caused to flow between the first
power line and the second power line in the luminescence period. Thus, the amount of luminescence of the luminescence
element can be controlled with accuracy.

[0053] In the display panel device according to the implementation of the present invention, a voltage value of the
predetermined bias voltage is preset such that, after the capacitor potential difference reaches the driver threshold
voltage and the driver is in the OFF state, a luminescence potential difference between the first luminescence electrode
and the second luminescence electrode is less than a luminescence threshold voltage of the luminescence element,
the luminescence element producing the luminescence at the luminescence threshold voltage.

[0054] According to the implementation, the value of the predetermined bias voltage is set such that, while the signal
voltage is being supplied to the first capacitor electrode of the first capacitor, the potential difference between the first
luminescence electrode of the luminescence element and the second luminescence electrode of the luminescence
element becomes lower than the threshold voltage of the luminescence element at which the luminescence element
starts producing luminescence. In other words, the predetermined bias voltage fulfills a function of preventing the driver
from turning ON before the writing of the signal voltage to the first capacitor is completed. Also, the predetermined bias
voltage fulfills another function of preventing a leakage current from flowing from the second capacitor electrode of the
first capacitor through the second power line via the luminescence element before the writing of the signal voltage to
the first capacitor is completed. On account of this, the variation in the potential difference of the first capacitor caused
while the signal voltage is being written to the first capacitor can be prevented. Thus, the desired potential difference
can be held in the first capacitor. As a result, the current corresponding to the desired potential difference is caused to
flow between the first power line and the second power line in the luminescence period. Therefore, the amount of
luminescence of the luminescence element can be controlled with accuracy.

[0055] In the display panel device according to the implementation of the present invention, the third power line is a
scanning line, and the scanning line is configured to switchably interconnect the data line and the first capacitor electrode
with the first switch by supplying a scanning signal voltage to a first switch gate electrode of the first switch, and the
reference voltage is a voltage of the scanning line that that turns OFF the first switch to disconnect the data line and the
first capacitor electrode.

[0056] According to the implementation, as a preliminary step of detecting the threshold voltage of the driver, the
voltage of the scanning line which controls the first switch is used as the reference voltage to be applied to the second
capacitor electrode of the first capacitor. At this time, the reference voltage causes a potential difference larger than the
threshold voltage of the driver to the first capacitor, using the fixed voltage supplied from the data line. Here, as the
reference voltage, the voltage of the scanning line that is supplied when the first switch is turned OFF is used. As a
consequence, the drain current corresponding to the desired potential difference is caused to flow between the first
power line and the second power line. Accordingly, the amount of luminescence of the luminescence element can be
controlled with accuracy. At the same time, the pixel circuit can be simplified.



10

15

20

25

30

35

40

45

50

55

EP 2 500 895 B1

[0057] In the display panel device according to the implementation of the present invention, the display panel device
further includes a second switch that switchably interconnects the first luminescence electrode and the driver source
electrode, wherein the controller is configured to turn OFF the second switch to disconnect the first luminescence
electrode and the driver source electrode during the predetermined period of time.

[0058] The reverse bias voltage corresponding to the predetermined bias voltage is written to the second capacitor
via the bias voltage line, while the first switch is controlled so that the signal voltage is supplied to the first capacitor
electrode of the first capacitor. Then, the mobility correction is performed using the discharge current in a period from
when the discharge current is caused to flow between the source electrode of the driver and the second capacitor
electrode of the first capacitor to when the first switch is controlled so that the supply of the signal voltage to the first
capacitor electrode of the first capacitor is stopped.

[0059] Meanwhile, suppose here that the reverse bias voltage corresponding to the predetermined bias voltage is
written to the second capacitor via the bias voltage line, while the first switch is controlled so that the signal voltage is
applied to the first capacitor electrode of the first capacitor. Then, also suppose here that the current flows through the
luminescence element which thus produces luminescence before the completion of the mobility correction of the driver.
In such a case, the desired potential difference to be obtained as a result of the mobility correction cannot be accumulated
in the first capacitor. For this reason, the variations in luminescence among the pixels caused by the luminescence
elements cannot be corrected with accuracy.

[0060] According to the implementation, non-conduction is caused between the first luminescence electrode of the
luminescence element and the source electrode of the driver in the aforementioned period. With this, even when the
signal voltage is supplied to the first capacitor electrode of the first capacitor, the drain current does not flow through the
luminescence element because there is no conduction between the first luminescence electrode of the luminescence
element and the source electrode of the driver.

[0061] The reverse bias voltage corresponding to the predetermined bias voltage is written to the second capacitor
via the bias voltage line, while the first switch is controlled so that the signal voltage is supplied to the first capacitor
electrode of the first capacitor. Thus, the current is prevented from flowing through the luminescence element. This can
prevent the luminescence element from producing luminescence before the completion of the mobility correction of the
driver. As a consequence, the variations in luminescence among the pixels caused by the luminescence elements can
be corrected with accuracy.

[0062] In the display panel device according to the implementation of the present invention, the display panel device
further includes a second switch that switchably interconnects the first luminescence electrode and the driver source
electrode, wherein, when the predetermined bias voltage is written to the second capacitor via the bias voltage line and
the signal voltage is supplied to the first capacitor electrode, the controller is configured to turn OFF the second switch
to disconnect the first luminescence electrode and the driver source electrode.

[0063] While the signal voltage is being supplied to the first capacitor electrode of the first capacitor, there may be a
case where, depending on the potential of the first capacitor electrode of the second capacitor, the current flows from
the first capacitor electrode of the second capacitor to the luminescence element. In such a case, there would be a
problem as a result that the threshold voltage of the driver that is set in the first capacitor may vary when the signal
voltage is written to the first capacitor.

[0064] According to the implementation, while the predetermined bias voltage is being written to the second capacitor
via the bias voltage line and the signal voltage is being supplied to the first capacitor electrode of the first capacitor, the
second switch is controlled so that the drain current does not flow between the first luminescence electrode of the
luminescence element and the source electrode of the driver. With this, the current can be prevented from flowing from
the first capacitor electrode of the second capacitor to the luminescence element while the signal voltage is being supplied
to the first capacitor electrode. Thus, the threshold voltage set in the first capacitor can be prevented from varying.
Consequently, the first capacitor precisely accumulates the electrical charge corresponding to the signal voltage for
which the threshold voltage of the driving voltage has been compensated. Then, the current corresponding to the desired
potential difference is caused to flow between the first power line and the second power line. Accordingly, the amount
of luminescence of the luminescence element can be controlled with accuracy.

[0065] Inthe display panel device according to the implementation of the presentinvention, the bias voltage line further
supplies a second reverse bias voltage to the second capacitor to cause the capacitor potential difference to be greater
than the driver threshold voltage, and the controller is further configured to: write the second reverse bias voltage to the
second capacitor while the first switch is in the ON state and supply a fixed voltage to the first capacitor to fix a voltage
of the first capacitor to cause the capacitor potential difference to be greater than the driver threshold voltage to cause
the flow of the drain current between the driver source electrode and the second capacitor electrode; stop the flow of
the drain current between the driver source electrode and the second capacitor electrode, after the capacitor potential
difference reaches the driver threshold voltage to turn OFF the driver; and turn ON the first switch to supply the signal
voltage to the first capacitor electrode when the flow of the drain current between the driver source electrode and the
second capacitor electrode is prevented while the driver is in an OFF state.
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[0066] According to the implementation, the second reverse bias voltage is written to the second capacitor while the
first switch is controlled so that the fixed voltage to fix the voltage of the first capacitor electrode of the first capacitor is
supplied. The second reverse bias voltage is a voltage that causes the potential difference larger than the threshold
voltage of the driver to the first capacitor. Then, a period of time taken for the potential difference between the first
capacitor electrode and the second capacitor electrode of the first capacitor to reach the threshold voltage of the driver
is to be waited. Accordingly, the first capacitor is caused to hold the threshold voltage of the driver.

[0067] When the threshold voltage of the driver is held in the first capacitor, the drain current of the driver stops flowing.
In this state, the supply of the signal voltage to the first capacitor electrode of the first capacitor is started. Hence, the
first capacitor accumulates the amount of electrical charge corresponding to the signal voltage for which the threshold
voltage of the driving voltage has been compensated.

[0068] In this way, the first capacitor holds the threshold voltage of the driver and, then, the signal voltage is supplied
to the first capacitor electrode of the first capacitor. On account of this, a desired potential difference can be accumulated
in the first capacitor. As a result, the current corresponding to the desired potential difference is caused to flow between
the first power line and the second power line in the luminescence period. Thus, the amount of luminescence of the
luminescence element can be controlled with accuracy.

[0069] In the display panel device according to the implementation of the present invention, the display panel device
further includes a second switch that switchably interconnects the first luminescence electrode and the driver source
electrode, wherein the controller is further configured to turn OFF the second switch to disconnect the first luminescence
electrode and the driver source electrode during a period of time from when the second reverse bias voltage is supplied
to the second capacitor to when the capacitor potential difference reaches the driver threshold voltage to turn OFF the
driver.

[0070] The second reverse bias voltage is supplied to the second capacitor so that the threshold voltage of the driver
is held in the first capacitor. Here, the value of the second reverse bias voltage to be applied to the second capacitor is
influenced by the amount accumulated in the luminescence element in addition to the amount in the first capacitor.
[0071] In this case, the value of the voltage to be applied to the first capacitor electrode of the second capacitor is
influenced by the amount accumulated in the luminescence element, and is smaller than the desired voltage value. On
this account, an extra application of the second reverse bias voltage is necessary in order to apply the desired voltage
to the first capacitor electrode of the second capacitor, thereby leading to a problem of higher power consumption.
[0072] According to the implementation, non-conduction is caused between the first luminescence electrode of the
luminescence element and the source electrode of the driver for the period of time. The period lasts from when the
supply of the second reverse bias voltage to the second capacitor is started to when the potential difference between
the first capacitor electrode and the second capacitor electrode of the first capacitor reaches the threshold voltage of
the driver. With this, while the threshold voltage is set to the driver, the value of the voltage to be applied to the first
capacitor electrode of the second capacitor is prevented from being influenced by the amount in the luminescence
element. Hence, the voltage to be applied to the first capacitor electrode of the second capacitor can be set at a desired
value. Consequently, the extra application of the second reverse bias voltage is unnecessary, and low power consumption
can be achieved.

[0073] In the display panel device according to the implementation of the present invention, after the electrical charge
accumulated in the first capacitor is discharged during the predetermined period of time, the controller is configured to
turn ON the second switch to interconnect the first luminescence electrode and the driver source electrode to flow the
drain current, corresponding to the capacitor potential difference, between the first power line and the second power line.
[0074] According to the implementation, after the electrical charge accumulated in the first capacitor is discharged in
the aforementioned period, the supply of the signal voltage to the first capacitor electrode of the first capacitor is stopped
so that conduction is caused between the first luminescence electrode of the luminescence element and the source
electrode of the driver. Thus, the current corresponding to the potential difference accumulated in the first capacitor
flows between the first power line and the second power line. As a result, the current corresponding to the desired
potential difference is caused to flow between the first power line and the second power line. Therefore, the amount of
luminescence of the luminescence element can be controlled with accuracy.

[0075] A display device according to an implementation of the present invention is a display device including: the
display panel device according to the above implementation of the present invention; and a power source that supplies
power to the first power line and the second power line, wherein the luminescence element furtherincludes a luminescent
layer sandwiched between the first luminescence electrode and the second luminescence electrode, and the lumines-
cence element is included in a matrix in which at least a plurality of the luminescence element is are arranged.

[0076] A display device according to an implementation of the present invention is a display device including: the
display panel device according to the above implementation of the present invention; and a power source that supplies
power to the first power line and the second power line, wherein the luminescence element furtherincludes a luminescent
layer sandwiched between the first luminescence electrode and the second luminescence electrode, the luminescence
element, the first capacitor, the driver, the first switch, and the second switch compose a pixel, and the pixel is included
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in a matrix in which a plurality of pixels that included the pixel is arranged.

[0077] In the display device according to the implementation of the present invention, the luminescence element is
an organic electroluminescence element.

[0078] A method of controlling the display device according to an implementation of the present invention is a method
of controlling adisplay device, wherein the display device includes: aluminescence elementincluding a firstluminescence
electrode and a second luminescence electrode; a first capacitor including a first capacitor electrode and a second
capacitor electrode that holds a capacitor voltage; a driver including a driver gate electrode, a driver drain electrode,
and a driver source electrode that drives the luminescence element to produce a luminescence by flowing a drain current
corresponding to the capacitor voltage through the luminescence element, the driver gate electrode connected to the
first capacitor electrode, the driver source electrode connected to the second capacitor electrode; a first power line that
determines a potential of the driver drain electrode; a second power line electrically connected to the second luminescence
electrode; a data line that supplies a signal voltage to the first capacitor electrode; a first switch that switchably inter-
connects the data line and the first capacitor electrode; a bias voltage line that supplies, while the signal voltage is
supplied to the first capacitor electrode, a predetermined bias voltage to the second capacitor electrode such that a
capacitor potential difference between the first capacitor electrode and the second capacitor electrode is at most equal
to a driver threshold voltage of the driver; and a second capacitor that interconnects the second capacitor electrode and
the bias voltage line, and the control method comprising: writing the predetermined bias voltage to the second capacitor
via the bias voltage line to supply the second capacitor electrode with the voltage such that the capacitor potential
difference is at most equal to the driver threshold voltage, even when the signal voltage is supplied to the first capacitor
electrode, to prevent a flow of the drain current between the driver source electrode and the second capacitor electrode;
supplying the signal voltage to the first capacitor electrode when the flow of the drain current between the driver source
electrode and the second capacitor electrode is prevented and when the first switch is in an ON state; writing a reverse
bias voltage corresponding to the predetermined bias voltage to the second capacitor via the bias voltage line to cause
the flow of the drain current between the driver source electrode and the second capacitor electrode when the signal
voltage is supplied to the first capacitor electrode; and turning OFF the first switch after an elapse of a predetermined
period of time after causing the flow of the drain current between the driver source electrode and the second capacitor
electrode to stop the supply of the signal voltage to the first capacitor electrode, whereby an electrical charge accumulated
in the first capacitor is discharged during the predetermined period when the flow of the drain current between the driver
source electrode and the second capacitor electrode is caused.

[0079] The following is a description of the preferred embodiments of the present invention, with reference to the
drawings. It should be noted that the components having the same or equivalent functions in the drawings are indicated
by the same reference numerals, and that the explanation thereof is not repeated.

(First Embodiment)

[0080] A display panel device in the present embodiment includes: an organic EL element; a first capacitor; a driving
transistor which passes a drain current corresponding to a voltage held by the first capacitor through the organic EL
element; a data line for supplying a signal voltage; a selection transistor which switches between conduction and non-
conduction between the data line and a first capacitor electrode of the first capacitor; a bias voltage line for supplying a
predetermined bias voltage or a reverse bias voltage to a second capacitor electrode of the first capacitor; a second
capacitor which is provided between the second capacitor electrode of the first capacitor and the bias voltage line; a
second switch which provides a timing at which a reference voltage is to be applied to the second capacitor electrode
of the first capacitor; and a controller.

[0081] The controller; (1) writes the predetermined bias voltage to the second capacitor via the bias voltage line so
as not to cause the drain current of the driving transistor to flow; (2) turns ON a first switch so that the signal voltage is
supplied to the first capacitor electrode of the first capacitor; (3) writes the reverse bias voltage to the second capacitor
via the bias voltage line so as to cause the discharge current to flow between the source electrode of the driving transistor
and the second capacitor electrode of the first capacitor; and (4) turns OFF the first switch, after a lapse of a predetermined
period of time since the discharge current starts to flow, so that the supply of the signal voltage to the first capacitor
electrode of the first capacitor is stopped and that the electrical charge accumulated in the first capacitor is caused to
be discharged because of the discharge current in the aforementioned period.

[0082] Thus, the amount of lag in the start of the mobility correction corresponds to the amount of lag in the end of
the mobility correction. The lag in the start is caused between when the reverse bias voltage starts being supplied and
when the discharge current starts flowing. The lag in the end is caused between when the controller provides a scanning
signal to the first switch and when the discharge current stops flowing. Accordingly, the mobility correction period can
be controlled with accuracy. As a consequence of this, the mobility of the driver can be controlled with accuracy.
[0083] The following is a description of the first embodiment of the present invention, with reference to the drawings.
[0084] FIG. 1 is a block diagram showing an electrical configuration of a display panel device of the present invention.
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A display panel device 1 shown in this diagram includes a control circuit 2, a bias line driving circuit 3, a scanning line
driving circuit 4, a data line driving circuit 5, and a display unit 6. In the display unit 6, a plurality of luminescence pixels
10 are arranged in a matrix.

[0085] FIG. 2 is a diagram showing a configuration of a luminescence pixel circuit included in the display unit and
connections between the luminescence pixel circuit and peripheral circuits thereof in the first embodiment of the present
invention. The luminescence pixel 10 includes a driving transistor 11, a selection transistor 12, an organic EL element
13, capacitors 14 and 15, a switching transistor 16, a data line 20, scanning lines 21 and 22, a bias line 23, a positive
power line 24, and a negative power line 25. As the peripheral circuits, a bias line driving circuit 3, a scanning line driving
circuit 4, and a data line driving circuit 5 are provided.

[0086] Connection relationships and functions of the components shown in FIGS. 1 and 2 are explained as follows.
[0087] The control circuit 2 has a function of controlling the bias line driving circuit 3, the scanning line driving circuit
4, and the data line driving circuit 5. The control circuit 2 converts a video signal received from an external source into
a voltage signal based on correction data or the like, and then provides the voltage signal to the data line driving circuit 5.
[0088] The scanning line driving circuit 4 is a controller which is connected to the scanning lines 21 and 22, and which
has afunction of switching between conduction and non-conduction between the selection transistor 12 and the switching
transistor 16 included in the luminescence pixel 10 by providing a scanning signal to the scanning lines 21 and 22. After
a lapse of a predetermined period of time since the discharge current is caused to flow between a source electrode of
the driving transistor 11 and a second capacitor electrode of the capacitor 14, the scanning line driving circuit 4 controls
the selection transistor 12 so that the supply of the signal voltage to a first capacitor electrode of the capacitor 14 is
stopped. Accordingly, the mobility correction of the driver using the discharge current is terminated.

[0089] The data line driving circuit 5 is a controller which is connected to the data line 20, and which has a function of
providing the signal voltage based on the video signal to the luminescence pixel 10.

[0090] The bias line driving circuit 3 is a controller which is connected to the bias line 23, and which has a function of
applying a predetermined bias voltage or a reverse bias voltage corresponding to the predetermined bias voltage to the
capacitor 15. The bias line driving circuit 3 writes the reverse bias voltage to the capacitor 15 via the bias line 23. By
doing so, the bias line driving circuit 3 passes a discharge current, that is a drain current, between the source electrode
of the driving transistor 11 and the second capacitor electrode of the capacitor 14. In this way, the bias line driving circuit
3 causes the mobility correction of the driver using the discharge current to be started.

[0091] The display unit 6 includes the plurality of luminescence pixels 10, and displays an image based on the video
signal received by the display panel device from the external source.

[0092] It is preferable that the bias line driving circuit 3 and the scanning line driving circuit 4 should be arranged on
the same side with respect to the display unit 6.

[0093] Moreover, the bias line driving circuit 3 and the scanning line driving circuit 4 do not need to exist in isolation
from each other, and may be configured as a single driving circuit having the combined functions of both the bias line
driving circuit 3 and the scanning line driving circuit 4.

[0094] The driving transistor 11 is a driver which includes: a gate electrode connected to a source electrode of the
selection transistor 12; a drain electrode connected to the positive power line 24 that is a first power line; and the source
electrode connected to an anode electrode of the organic EL element 13 and to the second capacitor electrode of the
capacitor 14. The driving transistor 11 converts a voltage applied between the gate electrode and the source electrode
into a drain current corresponding to the voltage, and supplies this drain current, as a signal current, to the organic EL
element 13. Or, the driving transistor 11 supplies this drain current, as a discharge current, to the second capacitor
electrode of the capacitor 14. The driving transistor 11 is configured with an n-type thin-film transistor (n-TFT), for example.
[0095] The selection transistor 12 is the first switch that includes: a gate electrode connected to the scanning line 21;
a drain electrode connected to the data line 20; and the source electrode connected to the first capacitor electrode of
the capacitor 14. The selection transistor 12 has a function of determining a timing at which the signal voltage and a
fixed voltage of the data line 20 is to be applied to the first capacitor electrode of the capacitor 14.

[0096] The organic EL element 13 is a luminescence element which includes a cathode electrode connected to the
negative power line 25 that is a second power line. The organic EL element 13 produces luminescence according to the
aforementioned signal current flowing from the driving transistor 11.

[0097] The capacitor 14 is a first capacitor that includes: the first capacitor electrode connected to the gate electrode
of the driving transistor 11; and the second capacitor electrode connected to the source electrode of the driving transistor
11. The capacitor 14 hold a voltage corresponding to the signal voltage or the fixed voltage supplied from the data line
20. For example, the capacitor 14 has a function of stably holding the voltage between the gate and the source of the
driving transistor 11 and thus stabilizing the drain current supplied from the driving transistor 11 to the organic EL element
13 after the selection transistor 12 is turned OFF. The capacitor 14 also has a function of holding the threshold voltage
of the driving transistor 11 using the fixed voltage supplied from the data line 20. Thus, the signal voltage supplied
thereafter from the data line 20 is corrected according to the threshold voltage. Moreover, using the discharge current
flowing through the second capacitor electrode of the capacitor 14 via the source electrode of the driving transistor 11,
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the mobility correction is performed on the signal voltage which has been supplied from the data line 20 and on which
the correction using the threshold voltage has been performed. The capacitor 14 has a function of holding the signal
voltage which has been supplied from the data line 20 and on which the threshold voltage correction and the mobility
correction have been performed.

[0098] Thecapacitor 15is a second capacitor thatis connected between the second capacitor electrode of the capacitor
14 and the bias line 23. The capacitor 15 has a function of causing the potential of the second capacitor electrode of
the capacitor 14 and the potential of the source electrode of the driving transistor 11 to be determined according to the
voltage applied from the bias line 23.

[0099] The switching transistor 16 is the second switch that is connected between the second capacitor electrode of
the capacitor 14 and the scanning line 21. The switching transistor 16 has a function of determining a timing at which a
reference voltage VgL, which is a scanning signal voltage of the scanning line 21 at LOW level, is to be applied to the
second capacitor electrode of the capacitor 14. The switching transistor 16 also has a function of causing the source
potential of the driving transistor 11 to be determined according to the application of the reference voltage VgL to the
second capacitor electrode of the capacitor 14. Even when the voltage applied from the data line 20 is a fixed voltage
Vreset that is not a signal voltage, the reference voltage VgL is previously applied from the scanning line 21 via the
switching transistor 16. Thus, this function of the switching transistor 16 allows a potential difference larger than the
threshold voltage of the driving transistor 11 to be caused to the capacitor 14 during the threshold voltage correction period.
[0100] The reference voltage VgL is preset to the second capacitor electrode of the capacitor 14. Then, the fixed
voltage Vreset is preset so that the node voltage between the source electrode of the driving transistor 11 and the first
luminescence electrode of the organic EL element 13 is lower than the threshold voltage of the organic EL element 13
during a threshold voltage detection period. This threshold voltage detection period lasts for a predetermined period of
time after the fixed voltage Vreset is supplied to the first capacitor electrode of the capacitor 14. Therefore, the drain
current of the driving transistor 11 does not flow through the organic EL element 13 in this predetermined period. On
this account, before a luminescence period in which the organic EL element 13 produces luminescence, a period of time
for correcting the threshold voltage of the driving transistor 11 can be provided.

[0101] The data line 20 is connected to the data line driving circuit 5 and to each luminescence pixel that belongs to
a pixel column including the luminescence pixels 10, and has a function of supplying a signal voltage Vdata and the
fixed voltage Vreset which determine luminescence intensity.

[0102] The display pane device 1 further includes as many data lines 20 as the number of pixel columns.

[0103] The scanning line 21 is connected to the scanning line driving circuit 4 and to each luminescence pixel that
belongs to a pixel row including the luminescence pixels 10. The scanning line 21 has a function of providing a timing
at which the signal voltage is to be written to each luminescence pixel that belongs to the pixel row including the
luminescence pixels 10. Also, the scanning line 21 has a function of providing a timing at which the fixed voltage Vreset
is to be applied to the gate of the driving transistor 11 included in the luminescence pixel. The scanning line 21 is also
connected to the second capacitor electrode of the capacitor 14 via the switching transistor 16. Thus, the scanning line
21 has a function of applying the reference voltage VgL, which is the scanning signal voltage, to the second capacitor
electrode of the capacitor 14 by causing the switching transistor 16 to turn ON.

[0104] The scanning line 22 is connected to the scanning line driving circuit 4, and has a function of providing a timing
at which the reference voltage VgL is to be applied to the potential of the second capacitor electrode of the capacitor
14. The reference voltage VgL here is the scanning signal voltage of the scanning line 21 at LOW level.

[0105] The bias line 23 is a bias voltage line which is connected to the bias line driving circuit 3 and which has a
function of applying the voltage supplied from the bias line driving circuit 3 to the second capacitor electrode of the
capacitor 14 via the capacitor 15.

[0106] The display panel device 1 further includes as many scanning lines 21, scanning lines 22, and bias lines 23 as
the number of pixel rows.

[0107] It should be noted that each of the positive power line 24 that is the first power line and the negative power line
25 that is the second power line is also connected to the other luminescence pixels and to a voltage source.

[0108] Note that each of the display panel device 1 of the present embodiment and a display device including the
above-mentioned voltage source is one aspect according to the embodiment of the present invention.

[0109] Next, the control method of the display device of the present embodiment is explained, with reference to FIGS.
3 and 4.

[0110] FIG. 3 is an operation timing chart of the control method of the display device in the first embodiment of the
present invention. In this diagram, the horizontal axis denotes time. In the vertical direction, the respective waveform
charts of the voltages generated in the scanning line 21, the scanning line 22, the bias line 23, a potential V1 of the first
capacitor electrode of the capacitor 14, a potential V2 of the second capacitor electrode of the capacitor 14, and the
data line 20 are shown in this order from the top. This diagram shows an operation performed by the display device per
pixel line, and shows that one frame period includes a non-luminescence period and a luminescence period. In the non-
luminescence period, the correction operations to correct a threshold voltage Vth and a mobility  of the driving transistor
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11 are performed.

[0111] FIG. 4 is a state transition diagram of the pixel circuit included in the display device in the first embodiment of
the present invention.

[0112] First, at a time t01, the scanning line driving circuit 4 causes the voltage level of the scanning line 21 to change
from LOW to HIGH, so that the selection transistor 12 is turned ON. As a result, the fixed voltage Vreset is applied to
the gate electrode (V1) of the driving transistor 11 via the data line 20. At this time, the switching transistor 16 is in the
OFF state. Here, the luminescence period of a previous frame accordingly ends. In a period from the time t01 to a time
t02, luminescence is not produced. This state corresponds to a state of Reset 1 shown in FIG. 4.

[0113] Next, at the time t02, the scanning line driving circuit 4 causes the voltage level of the scanning line 21 to
change from HIGH to LOW, so that the selection transistor 12 is turned OFF. At the same time, the scanning line driving
circuit 4 causes the voltage level of the scanning line 22 to change from LOW to HIGH, and applies the reference voltage
VgL to the second capacitor electrode of the capacitor 14 via the switching transistor 16. The reference voltage VgL
here is the scanning signal of the scanning line 21 at LOW level. The reference voltage VgL is preset such that the
voltage between the anode and the cathode of the organic EL element 13 is lower than the threshold voltage of the
organic EL element 13. As a preliminary step of detecting the threshold voltage Vth of the driving transistor 11, the
voltage VgL of the scanning line 21 which causes the selection transistor 12 to be turned OFF is used as the reference
voltage to be applied to the second capacitor electrode of the capacitor 14. Therefore, the pixel circuit can be simplified.
[0114] Next, at a time 03, the scanning line driving circuit 4 causes the voltage level of the scanning line 22 to change
from HIGH to LOW, and thus stops the application of the reference voltage VgL to the second capacitor electrode of the
capacitor 14. In a period from the time t02 to the time t03, the reference voltage VgL is applied to the second capacitor
electrode of the capacitor 14 and the source electrode of the driving transistor 11. This state corresponds to a state of
Reset 2 shown in FIG. 4.

[0115] Next, at a time t04, the scanning line driving circuit 4 causes the voltage level of the scanning line 21 to change
from LOW to HIGH, and thus applies the fixed voltage Vreset to the first capacitor electrode (V1) of the capacitor 14 via
the data line 20. At this time, because of the fixed voltage Vreset applied to the first capacitor electrode of the capacitor
14 and the reference voltage VgL having been applied to the second capacitor electrode of the capacitor 14 in the period
from the time t02 to the time t03, a potential difference larger than the threshold voltage Vth of the driving transistor 11
is caused to the capacitor 14. Accordingly, the driving transistor 11 is turned ON, and the drain current of the driving
transistor 11 flows through a current path from the positive power line 24 to the source electrode of the driving transistor
11 and to the second capacitor electrode of the capacitor 14. In the period from the time t04 to a time t08, the above-
mentioned drain current flows. With the passage of time, when the voltage held by the capacitor 14 becomes Vth, the
drain current stops flowing. As a result, an electrical charge corresponding to the threshold voltage Vth is accumulated
in the capacitor 14. At the end of this period, the source electrode of the driving transistor 11 is expressed as Vreset -
Vth, because of the drain current. However, since the fixed voltage Vreset is preset so as to be lower than the threshold
voltage of the organic EL element 13, the drain current does not flow through the organic EL element 13. The period
from the time t04 to the time t08 corresponds to a state of Vth Detection shown in FIG. 4

[0116] Next, at the time t08, the bias line driving circuit 3 causes the voltage level of the bias line 23 to change from
areverse bias voltage VbL to a predetermined bias voltage VbH. Here, the predetermined bias voltage VbH is set such
that, even when the signal voltage Vdata is to be supplied to the first capacitor electrode of the capacitor 14 at a time
t09, the potential of the first capacitor electrode with respect to the second capacitor electrode of the capacitor 14
becomes equal to or lower than the threshold voltage Vth. For this reason, the drain current does not flow between the
source electrode of the driving transistor 11 and the second capacitor electrode of the capacitor 14. Moreover, the
predetermined bias voltage VbH is set such that the voltage between the anode and the cathode of the organic EL
element 13 becomes equal to or lower than the threshold voltage of the organic EL element 13. This can prevent a
leakage current from flowing from the second capacitor electrode of the capacitor 14 to the negative power line 25 at
the time t08.

[0117] Next, atthetime t09, the data line driving circuit 5 supplies the signal voltage Vdata to the first capacitor electrode
of the capacitor 14 in the state where the drain current does not flow between the source electrode of the driving transistor
11 and the second capacitor electrode of the capacitor 14 and where the selection transistor 12 is turned ON. Here, as
described above, the potential of the first capacitor electrode with respect to the second capacitor electrode of the
capacitor 14, that is expressed as V1 - V2, is equal to or lower than the threshold voltage Vth. Hence, at the time t09,
the drain current still does not flow between the source electrode of the driving transistor 11 and the second capacitor
electrode of the capacitor 14. The period from the time t08 to a time t10 corresponds to a state of Writing shown in FIG. 4.
[0118] Following this, between the time t10 and a time t11, the bias line driving circuit 3 causes the voltage level of
the bias line 23 to gradually change from the predetermined bias voltage VbH to the reverse bias voltage VbL. Here,
this state of the gradual change in voltage of the bias line 23 refers to a state where the voltage of the bias line 23 is
provided while being gradually changed over the period of time from the time t10 to the time t11. As a result of this, for
example, the predetermined bias voltage VbH at the time t10 becomes the reverse bias voltage VbL at the time t11
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which is subsequent to the time t10. In other words, this is not the same as in the case, for example, where the scanning
line driving circuit 4 causes the scanning signal voltage to change from the LOW-level voltage VgL to the HIGH-level
voltage VgH at the moment of the time t04. To be more specific, the bias line driving circuit 3 here does not cause the
voltage to instantaneously change from the predetermined bias voltage VbH to the reverse bias voltage VbL at the
moment of the time t10.

[0119] It should be noted that, in the present embodiment, by spending a transition period of time corresponding to a
time constant of the bias line 23 in the luminescence pixel that is located in an area farthest from the bias line driving
circuit 3, the bias line driving circuit 3 causes the voltage to linearly change from the predetermined bias voltage VbH
to the reverse bias voltage VbL. To be more specific, the gradual change in voltage from the predetermined bias voltage
VbH to the reverse bias voltage VbL corresponds to a change in the amount of the reverse bias voltage VbL written to
the capacitor 15 from the writing start to the writing end in the luminescence pixel that is located in the area farthest from
the bias line driving circuit 3.

[0120] Accordingly, with reference to the timing to start the discharge current flow in the central area of the display
panel device, the timing to start the discharge current flow is determined for a different area of the display panel device.
Thus, the variations in luminescence between the marginal area and the central area of the display panel device can
be prevented. Also, unevenness in the amount of luminescence between, for example, the marginal area and the central
area of the display panel device can be prevented. It should be noted here that the luminescence pixel located in the
central area of the display panel device is an example of a luminescence pixel arranged in an area of the display panel
device that is farthest from the bias line driving circuit 3. In the case where the bias line driving circuit 3 is arranged in
one of the marginal areas of the display panel device, unevenness in the amount of luminescence taking place between
the luminescence pixels arranged in the present marginal area and the other marginal area of the display panel device
can be prevented.

[0121] The above-described gradual change in the bias voltage provided by the bias line driving circuit 3 is implemented
by, for instance, a bias voltage waveform formation unit arranged inside the bias line driving circuit 3. For example, the
bias line driving circuit 3 includes a first signal path and a second single path. To the first signal path, the bias voltage
is provided via the bias voltage waveform formation unit. To the second signal path, the bias voltage is provided without
involving the bias voltage waveform formation unit. These signal paths are selectable, using a switch. For example, in
order to instantaneously change the voltage from the reverse bias voltage VbL to the predetermined bias voltage VbH
at the time t08 in FIG. 3, the second signal path is selected to cause the bias voltage to be provided. On the other hand,
in order to gradually change the voltage from the predetermined bias voltage VbH to the reverse bias voltage VbL over
the predetermined period of time between the time t10 and the time t11 in FIG. 3, the first signal path is selected to
cause the bias voltage to be provided. In the present embodiment, the bias voltage is formed in a ramp waveform from
the time t10 to the time t11 in FIG. 3 and, for this reason, a ramp waveform generation circuit is built in the bias voltage
waveform formation unit.

[0122] Also, it is possible to cause a gradient to the bias voltage waveform by setting an internal impedance of the
bias voltage waveform formation unit at a finite value.

[0123] During this period from the time t10 to the time t11, because the signal voltage Vdata is kept applied via the
selection transistor 12, the potential V1 of the first capacitor electrode of the capacitor 14 continues to hold Vdata. On
the other hand, in accordance with to the gradual fall in the voltage of the bias line 23, the potential V2 of the second
capacitor electrode of the capacitor 14 gradually falls. During the period from the time t10 to the time t11, because of
the time difference between V1 and V2, there is a time tg; at which the potential of the first capacitor electrode with
respect to the second capacitor electrode of the capacitor 14, that is expressed as V1 - V2, becomes equal to or higher
than Vth. At this time t;, the discharge current, that is the drain current of the driving transistor 11, starts flowing between
the source electrode of the driving transistor 11 and the second capacitor electrode of the capacitor 14. Thus, the time
tst becomes a start time of the mobility correction of the driving transistor 11.

[0124] Next, from a time t12 to a time t13, the scanning line driving circuit 4 causes the voltage level of the scanning
line 21 to gradually change from VgH, which is a second voltage, to VgL, which is a first voltage. Here, this state of the
gradual change in voltage of the scanning line 21 refers to a state where the voltage of the scanning line 21 is provided
while being gradually changed over the period from the time t12 to the time t13. As a result of this, for example, the
HIGH-level VgH at the time t12 becomes the LOW-level VgL at the time t13 which is subsequent to the time t12. In other
words, this is not the same as in the case, for example, where the scanning line driving circuit 4 causes the scanning
signal voltage to change from the LOW-level voltage VgL to the HIGH-level voltage VgH at the moment of the time t04.
To be more specific, the scanning line driving circuit 4 does not cause the voltage to instantaneously change from the
HIGH-level VgH to the LOW-level VgL at the moment of the time t12.

[0125] It should be noted that, in the present embodiment, by spending a transition period of time corresponding to a
change in the scanning signal voltage having the time constant of the scanning line 21 in the luminescence pixel that is
located in an area farthest from the scanning line driving circuit 4, the scanning line driving circuit 4 causes the scanning
signal voltage to linearly change from VgH to VgL. To be more specific, the gradual change in the scanning signal voltage
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from VgH to VgL corresponds to a change in the voltage applied to the gate electrode of the selection transistor 12 in
the luminescence pixel that is located in the area farthest from the scanning line driving circuit 4.

[0126] Accordingly, with reference to the timing to end the discharge current flow in the central area of the display
panel device, the timing to end the discharge current flow is determined for a different area of the display panel device.
Thus, the variations in luminescence between the marginal area and the central area of the display panel device can
be prevented. Also, unevenness in the amount of luminescence between, for example, the marginal area and the central
area of the display panel device can be prevented. It should be noted here that the luminescence pixel located in the
central area of the display panel device is an example of a luminescence pixel arranged in an area of the display panel
device that is farthest from the scanning line driving circuit 4. In the case where the scanning line driving circuit 4 is
arranged in one of the marginal areas of the display panel device, unevenness in the amount of luminescence taking
place between the luminescence pixels arranged in the present marginal area and the other marginal area of the display
panel device can be prevented.

[0127] Also, regarding the start time of the mobility correction, with reference to the timing to start the discharge current
flow in the central area of the display panel device, for example, the timing to start the discharge current flow is determined
for other areas of the display panel device. On account of this, the amount of delay in the start and the amount of delay
in the end correspond to each other with greater accuracy and, thus cancel each other out.

[0128] In order to implement the above-described gradual change in the scanning signal voltage provided by the
scanning line driving circuit 4, the scanning line driving circuit 4 may include the same component as the one that is
described above in the case where the gradual change is caused to the output waveform of the bias voltage provided
by the bias line driving circuit 3.

[0129] From the time t12 to the time t13, the potential V1 which is the source electrode potential of the selection
transistor 12 is the signal voltage Vdata. As the voltage of the gate electrode of the selection transistor 12 gradually
changes from VgH to VgL, the voltage between the gate and the source of the selection transistor 12 becomes the
threshold voltage of the selection transistor 12 at a time t,,4. Then, the selection transistor 12 turns OFF. At the time
tengs the gate electrode of the driving transistor 11 is electrically separated from the data line 20, and the voltage on
which the threshold value correction and the B correction have been performed is held between the gate electrode and
the source electrode of the driving transistor 11. Accordingly, the time t,4 is the end time of the mobility correction of
the driving transistor 11.

[0130] Unlike the conventional case, the time tg; at which the discharge current starts flowing is not the time when the
signal voltage Vdata is applied to the gate electrode of the driving transistor. The time t; is determined according to the
reverse bias voltage applied from the bias line driving circuit 3 to the luminescence pixel via the bias line 23. On account
of this, the time t;, that is the start time of the mobility correction, has the amount of delay in the start time depending
on the location of the luminescence pixel with respect to the bias line driving circuit 3. On the other hand, the time t4
at which the discharge current stops flowing is determined, as in the conventional case, according to the scanning signal
voltage applied from the scanning line driving circuit 4 to the luminescence pixel via the scanning line 21. On account
of this, the time t,,4, that is the end time of the mobility correction, has the amount of delay in the end time depending
on the location of the luminescence pixel with respect to the scanning line driving circuit 4.

[0131] As described so far, in the case of the conventional display device, the delay is caused only in the end time of
the mobility correction, according to the time constant of the scanning line. This results in the variation in the mobility
correction period. Meanwhile, in the case of the display device according to the present embodiment of the present
invention, the delay is caused in the start time of the mobility correction according to the time constant of the bias line
23, and the delay is caused in the end time of the mobility correction according to the time constant of the scanning line
21. Hence, the amount of delay in the start time and the amount of delay in the end time caused in each luminescence
pixel cancel each other out. Thus, the variation in the mobility correction period depending on the distance from the
driving circuit can be reduced. As a consequence, the mobility of the driving transistor 11 can be corrected with accuracy.
The state of the period from the time t10 to the time t13 corresponds to a state of Mobility correction shown in FIG. 4.
[0132] Moreover, in the present embodiment, when the reverse bias voltage is written to the capacitor 15 via the bias
line 23, the voltage is caused to gradually change from the predetermined bias voltage to the reverse bias voltage.
[0133] Thus, the time periods taken for the voltages written to the capacitors 15 respectively included in the lumines-
cence pixels to reach the reverse bias voltages can be made uniform between, for example, the marginal area and the
central area. With this, the transient responses of the discharge current can be made uniform and thus the amounts of
discharge current can be made equivalent. As aresult, the variations in luminescence between, for example, the marginal
area and the central area of the display panel device can be prevented. Also, the unevenness in the amount of lumi-
nescence between, for example, the marginal area and the central area of the display panel device can be prevented.
According to the gradual change caused in the voltage of the bias line 23 by the bias line driving circuit 3, the start time
of the mobility correction is determined. Also, according to the gradual change caused in the voltage of the scanning
line 21 by the scanning line driving circuit 4, the end time of the mobility correction is determined. The reason why the
mobility correction period can be corrected with accuracy through these determinations is explained later with reference
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to FIG. 5.

[0134] Lastly, at the time t13, the voltage level of the scanning line 21 becomes the reverse bias voltage VgL. Also,
from the time t,4, the drain current corresponding to the voltage, that is expressed as V1 - V2, flows through the organic
EL element 13. Then, the organic EL element 13 accordingly starts producing luminescence. At this time, the voltage
expressed as V1 - V2 held in the capacitor 14 is the voltage which is obtained by correcting the signal voltage Vdata
using the threshold voltage Vth and the mobility .

[0135] Next, the explanation is given for the reason why the mobility correction period can be controlled with accuracy
in the display panel device and the display device of the present invention, according to the first embodiment of the
present invention.

[0136] Asdescribed earlier with reference to FIG. 17, in the case of the mobility correction period using the conventional
method, the mobility correction period starts when the voltage of the data line changes from the fixed voltage Vref to the
signal voltage Vsig, with the sampling transistor 506 being previously turned ON. Then, the signal voltage Vsig starts
being applied to the gate electrode of the driving transistor. Meanwhile, the mobility correction period ends when the
selection transistor is switched from the ON state to the OFF state after the predetermined electrical discharge.

[0137] As shown in FIG. 17, in the end time of the mobility correction period, due to the wiring delay of the scanning
line WS, the voltage waveform of the scanning line WS at the point P close to the light scanner 504 is the square
waveform (indicated by the short dashed line in FIG. 17) reflecting the driving voltage of the light scanner 504. On the
other hand, the voltage waveform of the scanning line WS at the point Q away from the light scanner 504 has the
waveform rounding at the times of rising and falling (indicated by the solid line in FIG. 17) depending on the time constant.
In the case of the pixel circuit shown in FIG. 14 in this state, for example, the mobility correction period according to the
conventional method ends when the voltage between the gate and the source of the sampling transistor 506 reaches
the threshold voltage Vth of the sampling transistor 506. To be more specific, this is the time when the scanning voltage
Vs applied to the gate of the sampling transistor 506 decreases to the potential which is the sum of the source potential
of the sampling transistor 506 and the threshold voltage Vth. Thus, the end times of the mobility correction are different
at the points P and Q. The maximum value of the mobility correction period is TO at the point P as shown in FIG. 17,
and is TO + AT at the point Q as shown in FIG. 17. Moreover, at the point Q, the variation in the mobility correction period
is caused from the change in the shade of gray. This is because, for example, when the signal voltage Vsig varies from
1V to 7V due to the change in the shade of gray and thus has a variation range of 6V, this means that the source potential
of the sampling transistor 506 also has the variation range of 6V. Meanwhile, the variation in the mobility correction
period caused from the change in the shade of gray is almost 0 at the point P. The variation in the mobility correction
period at the point Q depends on a distance from the light scanner 504. That is , the variation depends on the amount
of delay of the scanning line. In other words, the variation in the mobility correction period caused from the change in
the shade of gray is different for each luminescence pixel.

[0138] FIG. 5 is a diagram for explaining the mobility correction period of the display panel device of the present
invention.

[0139] In the case of the display panel device and the control method thereof in the first embodiment of the present
invention, the amount of delay according to the time constant of the bias line 23 is caused in the start time of the mobility
correction, and the amount of delay according to the time constant of the scanning line 21 is caused in the end of the
mobility correction.

[0140] As shown in an upper part of FIG. 5, due to the wiring delay of the bias line 23, the voltage waveform of the
bias line 23 generated in the start time of the mobility correction period at the point P, which is close to the bias line
driving circuit 3, is a ramp waveform (indicated by a solid line in FIG. 5) reflecting the driving voltage of the bias line
driving circuit 3. On the other hand, the voltage waveform of the bias line 23 at the point Q, which is away from the bias
line driving circuit 3, has waveform rounding (indicated by a short dashed line in FIG. 5) depending on the time constant,
at the times of rising and falling. In this state, the mobility correction starts when the voltage between the gate electrode
and the source electrode of the driving transistor 11, expressed as V1 - V2, shown in FIG. 2 is increased to the threshold
voltage Vth in the transition period. In the transition period, the voltage of the bias line 23 changes from the predetermined
voltage VbH to the reverse bias voltage VbL. At this time, the driving transistor 11 is turned ON, and the discharge
current starts flowing from the source electrode of the driving transistor 11 to the second capacitor electrode of the
capacitor 14. With respect to a predetermined signal voltage, the start time of the mobility correction here is approximately
tsto at the point P and is tg; at the point Q. To be more specific, the start time t¢; of the mobility correction at the point Q
lags behind the time tg by a time delay ATb (i - ty0). The time tyq is a design value of the start time of the mobility
correction corresponding to the voltage variation applied to the bias line 23 by the bias line driving circuit 3.

[0141] Meanwhile, as shown in a lower part of FIG. 5, due to the wiring delay of the scanning line 21, the voltage
waveform of the scanning line 21 generated at the end time of the mobility correction period at the point P, which is
close to the scanning line driving circuit 4, is a ramp waveform (indicated by a solid line in FIG. 5) reflecting the driving
voltage of the scanning line driving circuit 4. On the other hand, the voltage waveform of the scanning line 21 at the point
Q, which is away from the scanning line driving circuit 4, has waveform rounding (indicated by a short dashed line in
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FIG. 5) depending on the time constant, at the times of rising and falling. In this state, the mobility correction ends when
the voltage between the gate electrode and the source electrode of the selection transistor 12 reaches the threshold
voltage Vth21 of the selection transistor 12 in the transition period. In the transition period, the voltage of the scanning
line 21 changes from the scanning signal voltage VgH to the scanning signal voltage VgL. At this time, the gate electrode
of the driving transistor 11 is electrically separated from the data line 20, and the voltage between the gate electrode
and the source electrode of the driving transistor 11 is determined and this voltage is held. With respect to the prede-
termined signal voltage, the end time of the mobility correction here is approximately tg,qq at the point P and is t,4 at
the point Q. To be more specific, the end time t,,4 of the mobility correction lags behind the time t,,4o by a time delay
ATb (teng - tendo)- The time tgq0 is a design value of the end time of the mobility correction corresponding to the voltage
variation applied to the scanning line 21 by the scanning line driving circuit 4.

[0142] On the basis of the above start and end times of the mobility correction, the mobility correction period T at the
point Q is expressed as tg4 - {19 VWhen the mobility correction period is TO at the point P where no time delay is caused,
the mobility correction period T at the point Q is expressed as T =TO + ATg | - ATb | . Since the bias line 23 and the
scanning line 21 have approximately the same signal-delay characteristics, ATg { and ATb | cancel each other out.
Accordingly, the display device and the control method thereof in the first embodiment of the present invention can
reduce the variation, which has been caused in the conventional display device only in the end time of the mobility
correction period due to the locations of the luminescence pixels.

[0143] Itis preferable that the degree of the gradual change in the voltage from the predetermined bias voltage VbH
to the reverse bias voltage VbL be equivalent to the degree of the gradual change from VgH to VgL in the scanning
signal voltage applied to the selection transistor 12. With this, the amount of delay ATg { in the start ime and the amount
of delay ATb { in the end time more accurately correspond to each other and, thus cancel each other out.

[0144] Moreover, in the present embodiment, both the bias voltage of the bias line 23 that determines the start time
of the mobility correction and the scanning signal voltage of the scanning line 21 that determines the end time of the
mobility correction are caused to be generated in the ramp waveforms so that the changes in the respective voltages
are gradual.

[0145] FIG. 6A is a graph showing the transient response characteristics when the bias voltage falls. FIG. 6B is a
graph showing gradient characteristics of the transient response characteristics when the bias voltage falls. FIG. 6A
shows time displacements of the bias potential for each point on the bias line 23 when the bias line driving circuit 3
supplies the bias line 23 with the ramp waveform, where the transition period is 1 p sec, VbH is 14V, and VbL is 0V. As
shown, the smaller the time constant t, the smaller the difference with the ramp waveform supplied from the bias line
driving circuit 3. Also, the larger the time constant 1, the larger the difference with the ramp waveform, causing large
rounding. This gradient is shown in FIG. 6B. In a first half of the correction period, the differences in gradient at the times
of rising are large depending on the time constants t. In a latter half of the correction period, on the other hand, the
gradients tend to equate with each other even when the time constants t are different.

[0146] According to the transient response characteristics at the time of falling as described above, the bias voltage
supplied from the bias line driving circuit 3 to the bias line 23 is generated as the ramp waveform. Thus, the voltage is
caused to gradually change over a predetermined transition period of time. This allows the gradients of the delay
characteristics of the writing voltage held in the capacitor 15 included for each luminescence pixel to become uniform.
Also, in the case where the scanning signal voltage supplied from the scanning line driving circuit 4 to the scanning line
21 is generated as the ramp waveform in which the voltage is caused to gradually change over the predetermined
transition period of time, the same graph characteristics as those shown in FIGS. 6A and 6B can be acquired.

[0147] Each of the start time ty; and the end time t,4 of the mobility correction varies according to the magnitude of
the signal voltage Vdata. However, by making the gradients of the delay characteristics uniform, the variation in the
mobility correction period caused due to the variation range of the signal voltage Vdata can be reduced among the
luminescence pixels.

[0148] With the display panel device, the display device, and the control method thereof, the influence due to the wiring
delay can be lowered by reducing the variation in the mobility correction period with respect to a shade of gray to be
displayed. Accordingly, the variation in the mobility correction can be reduced in all shades of gray.

[0149] In the present embodiment, each of the bias voltage supplied from the bias line driving circuit 3 to the bias line
23 and the scanning signal voltage supplied from the scanning line driving circuit 4 to the scanning line 21 is generated
as the ramp waveform. However, the present invention is not limited to this. For example, each of the voltages does not
need to be caused to linearly change in the transition period, and may be generated as a quadratic curve.

[0150] Next, an explanation is given about the advantageous effects of the display panel device, the display device,
and the control method thereof in the first embodiment of the present invention. The effects are produced through
calculation of the mobility correction period from the transient characteristics of the bias voltage and the scanning signal
voltage.

[0151] FIG. 7 is a diagram for explaining calculation parameters for the mobility correction period in the case of the
conventional method. As is the case with the timing chart of FIG. 15, the scanning line WS, which is the equivalent of
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the scanning line 21, is previously turned ON at the time T2. After this, the mobility correction period starts at the time
T4 when the signal voltage Vdata is applied from the data line 20 to the gate electrode of the driving transistor 11. Also,
as described above, the mobility correction in the conventional case ends when the potential difference between the
source electrode of the selection transistor 12 (which is the equivalent of the sampling transistor 506 in FIG. 14) and the
scanning signal V14 (t) is reduced to the threshold voltage Vth,, of the selection transistor 12 which is then switched
from the ON state to the OFF state. Thus, according to the time constant of the selection transistor 12, it is assumed
that the end time lags behind the design value of the end time of the mobility correction by AT1 {. Thus, the mobility
correction period T in the case of the conventional display device is expressed by the following equation.

[Math. 1]

T=Th+AT
0 t (Equation 1)

[0152] Moreover, when the selection transistor 12 is switched to the OFF state, that is, when the scanning signal of
the scanning line 21 changes from the high level of V1H to the low level of V1L, the transient characteristics V1 { (t) of
the voltage of the gate electrode of the selection transistor 12 is expressed by the following equation.

[Math. 2]

Vit(t) = (VxL‘“VlH)'( l*exp(—;};)) +Vin (£ )
quation 2

[0153] Here, in Equation 2 above, the time at which the scanning line driving circuit 4 applies the scanning signal V1L
to the scanning line 21 is zero, that is, t = 0. The selection transistor 12 is switched from the ON state to the OFF state
according to the scanning signal when the potential difference between the voltage V1 | (t) and Vdata becomes the
threshold voltage Vth,, of the selection transistor 12. The voltage V1 { (1) is the voltage of the gate electrode of the
selection transistor 12 in Equation 2. The Vdata is the potential of the source electrode of the selection transistor 12.
This state is expressed by the following equation.

[Math. 3]

Ves= (Vi =Vy)( L=exp( 'A;ril )) +Vin = Vgata = Vthy

(Equation 3)

[0154] The equation is accordingly derived as above.

[0155] FIG. 8A is a graph showing the time-constant dependence of the mobility correction period calculated using a
conventional method for determining the mobility correction period. The horizontal axis denotes a time constant t1 for
turning the selection transistor 12 ON or OFF. The vertical axis denotes the ratio of the time delay AT1 { of the mobility
correction period to the design value TO of the mobility correction period. This is to say, the horizontal axis shows that
the larger the time constant t1, the farther the distance between the pixel circuit and the scanning line driving circuit.
The graph in this diagram shows a relationship between the time constant t1 and AT1 {/T0. The relationship is determined
by calculation using Equation 3 above, where Vdata is 1.5V, 3.5V, 5V, and 7V. It can be seen from this diagram that
AT1 1 /TO monotonously increases with the increasing time constant t1. More specifically, the farther the distance from
the scanning line driving circuit, the more the value of the mobility correction period deviates from the design value.
[0156] The calculation parameters of the mobility correction period in the case of the display panel device of the present
invention are explained, with reference to FIG. 5. As described earlier, when the mobility correction period is TO at the
point P where no time delay is caused, the start time of the mobility correction period T at the point Q is assumed to lag
behind the time ty, by the time delay ATb { (i - tg). The time tgy is the design value of the start time of the mobility
correction corresponding to the voltage variation applied to the bias line 23 by the bias line driving circuit 3. Also, it is
assumed that the end time of the mobility correction period T lags behind the time tngq by the time delay ATb { (tgng -
tango)- The time ty 4o is the design value of the end time of the mobility correction corresponding to the voltage variation
applied to the scanning line 21 by the scanning line driving circuit 4. This state is expressed by the following equation.
[Math. 4]
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T= T0+ ATgl —ATy) = TO+(Tend_TendO)—(Tst_TstO)
(Equation 4)

[0157] The equation is accordingly derived as above.

[0158] Moreover, when the writing voltage of the capacitor 15 gradually changes from the predetermined bias voltage
VbH to the reverse bias voltage VbL, the transient characteristics Vb { (t) of the voltage at a connection point of the
capacitor 15 and the bias line 23 is expressed by the following equation. In the equation, the gradient of the ramp
waveform provided approximately from the bias line driving circuit 3 to the bias line 23 is Kb, and the time constant of
the bias line 23 defined by the distance between the bias line driving circuit 3 and the luminescence pixel is tb.

[Math. 5]

Vbl(t):VbH_Kb't+Kb'tb'(1'eXp(_%§E)) (Equation 5)
quation

[0159] The equation is accordingly derived as above.

[0160] Furthermore, when the gate voltage of the selection transistor 12 gradually changes from the scanning signal
voltage VgH to VgL, the transient characteristics Vg { (t) of the gate voltage of the selection transistor 12 is expressed
by the following equation. In the equation, the gradient of the ramp waveform provided approximately from the scanning
line driving circuit 4 to the scanning line 21 is Kg, and the time constant of the scanning line 21 defined by the distance
between the scanning line driving circuit 4 and the luminescence pixel is tg.

[Math. 6]

vgi(t)=ng—Kg.t+Kg.rg.(1—exp(—§g)) Eauation &)
quation

[0161] The equation is accordingly derived as above.

[0162] Here, at the start time tg; of the mobility correction at the point Q, the voltage at the connection point of the
capacitor 15 and the bias line 23 can be expressed in the following equation. In the equation, an electrostatic capacitance
of the capacitor 15 is C2 and an electrostatic capacitance of the organic EL element 13 is Cel.

[Math. 7]

Vo= Kg tst+Kp T ( 1~EXP(" %_L)) =VpLt ”"(":‘;“e“' "(Vdata™ Vreset )

(Equation 7)

[0163] The equation is accordingly derived as above.

[0164] Using Equation 7 above, the start time tg; of the mobility correction in the case where the time constant tb and
the signal voltage Vdata of the bias line 23 are caused to vary can be determined by calculation.

[0165] Meanwhile, the end time t,,4 of the mobility correction can be expressed by the following equation. In the
equation, the time at which the scanning line driving circuit 4 causes the scanning line 21 to start gradually changing
the scanning signal voltage from VgH to VgL is a time tg;, and a period of time between the time ty,; and the end time
teng Of the mobility correction is Aty .

[Math. 8]

Tend = tset + Alend (Equation 8)

[0166] The transient characteristics Vg { (t) of the gate voltage of the selection transistor 12 at the time tong Can be
expressed by the following equation using At,,4, since the transient characteristics are the sum of the source voltage
and the threshold voltage Vth,, of the selection transistor 12.

[Math. 9]
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At
VgH—Kg~Atend +Kg Tg ( l—exp(---—r%q—))zvc,atc.,-t-vm21

(Equation 9)

[0167] The equation is accordingly derived as above.

[0168] The end time At of the mobility correction in the case where the time constant tg and the signal voltage
Vdata of the scanning line 21 are caused to vary can be determined by calculation using Equation 9 above. Also, the
time t,,4 can be determined by calculation using Equation 8.

[0169] Also, the following expression can be obtained approximately from the ramp waveforms of the bias voltage
and the scanning signal voltage.

[Math. 10]

i Vor KoL~ Vaatat Vreset _ Vg —Vdata= Vin
tsto = K endo = K + Loet
b 9

(Equation 10)

[0170] The equation is accordingly derived as above.

[0171] Using Equations 7, 9, and 10 above, the times tg, ty, tong, and te,qq are determined by calculation where tb,
1g, and Vdata are caused to vary. By substituting these determined values into Equation 4, the mobility correction period
T at the point Q is determined by calculation.

[0172] FIG. 8B is a graph showing the time-constant dependence of the mobility correction period calculated using
the method for determining the mobility correction period for the display panel device in the first embodiment of the
present invention. The horizontal axis denotes the time constant 12 for switching the writing voltage of the capacitor 15
and the gate voltage of the selection transistor 12. The vertical axis denotes the ratio of the time delay AT2 | of the
mobility correction period T to the design value TO of the mobility correction period. The time delay AT2 | is expressed
as ATg{ - ATb . This is to say, the horizontal axis shows that the larger the time constant 12, the farther the distance
between the pixel circuit and the scanning line driving circuit. The graph in this diagram shows a relationship between
the time constant t2 (= tb = tg) and AT2 { /T0. The relationship is determined by calculation using Equations 7, 9, and
10 above, where Vdata is 1V, 3V, 5V, and 6.5V. It can be seen from this diagram that AT2 $/T0 monotonously increases
with the increasing time constant 2. More specifically, the farther the distance from the scanning line driving circuit, the
more the value of the mobility correction period deviates from the design value.

[0173] However, when the characteristics of the conventional mobility correction period shown in FIG. 8A is compared
with the characteristics of the mobility correction period of the display panel device of the present invention shown in
FIG. 8B, it can be seen that AT2 { /TO0 in the case of the display panel device of the present invention shown in FIG. 8B
is smaller.

[0174] Moreover, it can be seen that AT2 | /TO in the case of the display panel device of the present invention shown
in FIG. 8B is particularly reduced in the variation range with respect to the changes_from the low signal voltage to the
medium signal voltage.

[0175] From the above evaluation result, it is understood that, in the case of the conventional display device, the time
delay is caused only in the end time of the mobility correction according to the time constant of the scanning line. This
results in the variation in the mobility correction period. Meanwhile, it is understood that, in the case of the display device
in the first embodiment of the present invention, the time delay is caused in the start time of the mobility correction
according to the time constant of the bias line 23 and the time delay is caused in the end time of the mobility correction
according to the time constant of the scanning line 21. On account of this, the amount of the time delay in the start time
and the amount of the time delay in the end time cancel each other out in the mobility correction period for each
luminescence pixel. Therefore, the variation in the mobility correction period caused according to the distance from the
driving circuit is reduced. As a consequence, the mobility of the driving transistor 11 can be corrected with accuracy.
[0176] Moreover, when the reverse bias voltage is written to the capacitor 15 via the bias line 23, the voltage is caused
to gradually change from the predetermined bias voltage to the reverse bias voltage. With this, the influences of the
signal voltage changes and of the wiring delay can be lowered and, thus, the variation in the mobility correction can be
reduced in all shades of gray. Consequently, the variations in luminescence caused between, for example, the marginal
area and the central area of the display panel device can be prevented. Also, the unevenness in the amount of lumi-
nescence caused, for example, between the marginal area and the central area of the display panel device can be
prevented in all shades of gray.
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(Second Embodiment)

[0177] A display panel device in the present embodiment is different from the display panel device in the first embod-
iment in the pixel circuit configuration and in the driving timing thereof. As the pixel circuit configuration, a luminescence
pixel 30 of the present embodiment is different from the luminescence pixel 10 of the first embodiment in that the switching
transistor 16 is arranged between the source electrode of the driving transistor 11 and the anode electrode of the organic
EL element 13, and in that the scanning signal voltage of the scanning line 21 is not applied to the second capacitor
electrode of the capacitor 14. Hereinafter, only the different parts are explained and thus the explanation of the identical
parts to those in the circuit configuration of the first embodiment is omitted.

[0178] FIG. 9 is a diagram showing a configuration of a luminescence pixel circuit included in the display unit and
connections between the luminescence pixel circuit and peripheral circuits thereof in the second embodiment of the
present invention. The luminescence pixel 30 includes a driving transistor 11, a selection transistor 12, an organic EL
element 13, capacitors 14 and 15, a switching transistor 16, a data line 20, scanning lines 21 and 22, a bias line 23, a
positive power line 24, and a negative power line 25. As the peripheral circuits, a bias line driving circuit 3, a scanning
line driving circuit 4, and a data line driving circuit 5 are provided.

[0179] Connection relationships and functions of the components shown in FIG. 9 are explained as follows.

[0180] The driving transistor 11 is a driver which includes: a gate electrode connected to a source electrode of the
selection transistor 12; a drain electrode connected to the positive power line 24; and a source electrode connected to
a drain electrode of the switching transistor 16 and to the second capacitor electrode of the capacitor 14. The driving
transistor 11 converts a voltage applied between the gate and the source into a drain current corresponding to the
voltage, and supplies this drain current, as a signal current, to the organic EL element 13. Or, the driving transistor 11
supplies this drain current, as a discharge current, to the second capacitor electrode of the capacitor 14. The driving
transistor 11 is configured with an n-type thin-film transistor (n-TFT).

[0181] The switching transistor 16 includes: the gate electrode connected to the scanning line 22; the drain electrode
connected to the source electrode of the driving transistor 11; and the source electrode connected to the anode electrode
of the organic EL element 13. The switching transistor 16 is a second switch that switches between conduction and non-
conduction between the source electrode of the driving transistor 11 and the anode electrode of the organic EL element 13.
[0182] Depending on the anode potential of the organic EL element 13, the current may flow through the organic EL
element 13 which thus produces luminescence before the completion of the mobility correction of the driving transistor
11. In such a case, the desired potential difference to be obtained as a result of the mobility correction cannot be
accumulated in the capacitor 14. For this reason, the variations in luminance among the pixels cannot be corrected with
accuracy. In order to address this problem, the switching transistor 16 is turned OFF in the mobility correction period so
that non-conduction is caused between the anode electrode of the organic EL element 13 and the source electrode of
the driving transistor 11. That way, even when the signal voltage is applied to the first capacitor electrode of the capacitor
14, the drain current of the driving transistor 11 does not flow through the organic EL element 13. Accordingly, the organic
EL element 13 can be prevented from producing luminescence before the completion of the mobility correction. As a
result, the variations in luminescence caused by the luminescence elements among the pixels can be corrected with
accuracy. Moreover, the bias voltage for applying an appropriate voltage to the second capacitor electrode of the capacitor
14 and the source electrode of the driving transistor 11 can be set without consideration of a condition where the organic
EL element 13 may produce luminescence. Therefore, a degree of flexibility in setting the bias voltage is increased.
[0183] The scanning line 21 is connected to the scanning line driving circuit 4 and to each luminescence pixel that
belongs to a pixel row including the luminescence pixels 30. The scanning line 21 has a function of providing a timing
at which the signal voltage is to be written to each luminescence pixel that belongs to the pixel row including the
luminescence pixels 30.

[0184] The scanning line 22 is connected to the scanning line driving circuit 4, and has a function of providing a timing
to switch between conduction and non-conduction between the source electrode of the driving transistor 11 and the
anode electrode of the organic EL element 13.

[0185] It should be noted that each of the positive power line 24 that is the first power line and the negative power line
25 that is the second power line is also connected to the other luminescence pixels and to a voltage source.

[0186] Note that each of the display panel device of the present embodiment and a display device including the above-
mentioned voltage source is one aspect according to the embodiment of the present invention.

[0187] Next, the control method of the display device of the present embodiment is explained, with reference to FIGS.
10 and 11.

[0188] FIG. 10 is an operation timing chart of the control method of the display device in the second embodiment of
the present invention. In this diagram, the horizontal axis denotes time. In the vertical direction, the respective waveform
charts of the voltages generated in the scanning line 21, the scanning line 22, the bias line 23, a potential V1 of the first
capacitor electrode of the capacitor 14, a potential V2 of the second capacitor electrode of the capacitor 14, and the
data line 20 are shown in this order from the top. This diagram shows an operation performed by the display device per
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pixel line, and shows that one frame period includes a non-luminescence period and a luminescence period. In the non-
luminescence period, the correction operations to correct a threshold voltage Vth and a mobility  of the driving transistor
11 are performed.

[0189] FIG. 11 is a state transition diagram of the pixel circuit included in the display device in the second embodiment
of the present invention.

[0190] First, at a time t21, the scanning line driving circuit 4 causes the voltage level of the scanning line 21 to change
from LOW to HIGH, so that the selection transistor 12 is turned ON. As a result, the fixed voltage Vreset is applied to
the gate electrode (V1) of the driving transistor 11 via the data line 20. Here, the luminescence period of a previous
frame accordingly ends. In a period from the time t21 to a time t22, luminescence is not produced. This state corresponds
to a state of Reset 1 shown in FIG. 11.

[0191] Next, at the time t22, the scanning line driving circuit 4 causes the voltage level of the scanning line 21 to
change from HIGH to LOW and causes non-conduction between the source electrode of the driving transistor 11 and
the anode electrode of the organic EL element 13. With this, in the threshold voltage correction period and the mobility
correction period afterward, the drain current of the driving transistor 11 does not flow through the organic EL element
regardless of the voltage applied to the second capacitor electrode of the capacitor 14. In a period from the time t22 to
a time t23, luminescence is not produced. This state corresponds to a state of Reset 2 shown in FIG. 11.

[0192] Next, at a time t24, the bias line driving circuit 3 applies the second reverse bias voltage to the capacitor 15
via the bias line 23. At this time, the fixed voltage Vreset is kept applied to the first capacitor electrode of the capacitor
14 from the data line 20. By this voltage and the stated second reverse bias voltage, a potential difference larger than
the threshold voltage Vth of the driving transistor 11 is caused between both of the electrodes of the capacitor 14. Thus,
the driving transistor 11 is turned ON, and the discharge current flows through a current path from the positive power
line 24 to the source electrode of the driving transistor 11 and to the second capacitor electrode of the capacitor 14. The
above-mentioned discharge current flows in the period from the time t24 to a time t28. With the passage of time, when
the voltage held by the capacitor 14 becomes Vth, the discharge current which is the drain current of the driving transistor
11 stops flowing. As a result, an electrical charge corresponding to the threshold voltage Vth is accumulated in the
capacitor 14. During this period, the drain current does not flow through the organic EL element 13 since the switching
transistor 16 is turned OFF. The period from the time t24 to the time t28 corresponds to a state of Vth Detection shown
in FIG. 11.

[0193] Next, at the time t28, the bias line driving circuit 3 causes the voltage level of the bias line 23 to change from
the second reverse bias voltage to a predetermined bias voltage VbH. Here, the predetermined bias voltage VbH is
such that, even when a signal voltage Vdata is to be supplied to the first capacitor electrode of the capacitor 14 at a time
129, the potential of the first capacitor electrode with respect to the second capacitor electrode of the capacitor 14
becomes equal to or lower than the threshold voltage Vth. For this reason, at the time t28, the drain current does not
flow between the source electrode of the driving transistor 11 and the second capacitor electrode of the capacitor 14.
[0194] Next, atthetime t29, the data line driving circuit 5 supplies the signal voltage Vdata to the first capacitor electrode
of the capacitor 14 in the state where the drain current does not flow between the source electrode of the driving transistor
11 and the second capacitor electrode of the capacitor 14 and where the selection transistor 12 is turned ON. Here, as
described above, the potential of the first capacitor electrode with respect to the second capacitor electrode of the
capacitor 14, that is expressed as V1 - V2, is equal to or lower than the threshold voltage Vth. Hence, at the time t29,
the drain current still does not flow between the source electrode of the driving transistor 11 and the second capacitor
electrode of the capacitor 14. The period from the time t28 to a time t30 corresponds to a state of Writing shown in FIG. 11.
[0195] Following this, from the time t30 to a time t31, the bias line driving circuit 3 causes the voltage level of the bias
line 23 to gradually change from the predetermined bias voltage VbH to the reverse bias voltage VbL. Here, this state
of the gradual change in voltage of the bias line 23 refers to a state where the voltage of the bias line 23 is provided
while being gradually changed over the period of time from the time t30 to the time t31. As a result of this, for example,
the predetermined bias voltage VbH at the time t30 becomes the reverse bias voltage VbL at the time t31. In other words,
this is not the same as in the case, for example, where the scanning line driving circuit 4 causes the scanning signal
voltage to change from the LOW-level voltage VgL to the HIGH-level voltage VgH at the moment of the time t21. To be
more specific, the bias line driving circuit 3 here does not cause the voltage to instantaneously change from the prede-
termined bias voltage VbH to the reverse bias voltage VbL at the moment of the time t30.

[0196] It should be noted that, in the present embodiment, by spending a transition period of time corresponding to a
time constant of the bias line 23 in the luminescence pixel that is located in an area farthest from the bias line driving
circuit 3, the bias line driving circuit 3 causes the voltage to linearly change from the predetermined bias voltage VbH
to the reverse bias voltage VbL.

[0197] Accordingly, with reference to the timing to start the discharge current flow in the central area of the display
panel device, the timing to start the discharge current flow is determined for a different area of the display panel device.
Thus, the variations in luminescence between the marginal area and the central area of the display panel device can
be prevented. Also, unevenness in the amount of luminescence between, for example, the marginal area and the central
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area of the display panel device can be prevented. It should be noted here that the luminescence pixel located in the
central area of the display panel device is an example of a luminescence pixel arranged in an area of the display panel
device that is farthest from the bias line driving circuit 3. In the case where the bias line driving circuit 3 is arranged in
one of the marginal areas of the display panel device, unevenness in the amount of luminescence taking place between
the luminescence pixels arranged in the present marginal area and the other marginal area of the display panel device
can be prevented.

[0198] In order to implement the above-described gradual change in the bias voltage provided by the bias line driving
circuit 3, the bias line driving circuit 3 of the present embodiment may include the same component as the one that is
described above in the case of the first embodiment where the gradual change is caused to the output waveform of the
bias voltage provided by the bias line driving circuit 3.

[0199] During this period from the time t30 to the time t31, because the signal voltage Vdata is kept applied via the
selection transistor 12, the potential V1 of the first capacitor electrode of the capacitor 14 continues to hold Vdata. On
the other hand, in accordance with to the gradual fall in the voltage of the bias line 23, the potential V2 of the second
capacitor electrode of the capacitor 14 falls. During the period from the time t30 to the time t31, because of the time
difference between V1 and V2, there is a time tg; at which the potential of the first capacitor electrode with respect to the
second capacitor electrode of the capacitor 14, that is expressed as V1 - V2, becomes equal to or higher than Vth. At
this time tg;, the discharge current, that is the drain current of the driving transistor 11, starts flowing between the source
electrode of the driving transistor 11 and the second capacitor electrode of the capacitor 14. Thus, the time ty; becomes
a start time of the mobility correction of the driving transistor 11.

[0200] Next, from a time t32 to a time t33, the scanning line driving circuit 4 causes the voltage level of the scanning
line 21 to gradually change from VgH, which is a second voltage, to VgL, which is a first voltage. Here, this state of the
gradual change in voltage of the scanning line 21 refers to a state where the voltage is provided while being gradually
changed over the period of time from the time t32 to the time t33. As a result of this, the HIGH-level voltage VgH at the
time t32 becomes the LOW-level voltage VgL at the time t33. In other words, this is not the same as in the case, for
example, where the scanning line driving circuit 4 causes the scanning signal voltage to be changed from the LOW-
level voltage VgL to the HIGH-level voltage VgH at the moment of the time t21. To be more specific, the scanning line
driving circuit 4 here does not cause the voltage to instantaneously change from the HIGH-level voltage to the LOW-
level voltage VgL at the moment of the time t32.

[0201] It should be noted that, in the present embodiment, by spending a transition period of time corresponding to a
change in the scanning signal voltage having the time constant of the scanning line 21 in the luminescence pixel that is
located in an area farthest from the scanning line driving circuit 4, the scanning line driving circuit 4 causes the scanning
signal voltage to linearly change from VgH to VgL.

[0202] Accordingly, with reference to the timing to end the discharge current flow in the central area of the display
panel device, the timing to end the discharge current flow is determined for a different area of the display panel device.
Thus, the variations in luminescence between the marginal area and the central area of the display panel device can
be prevented. Also, unevenness in the amount of luminescence between, for example, the marginal area and the central
area of the display panel device can be prevented. It should be noted here that the luminescence pixel located in the
central area of the display panel device is an example of a luminescence pixel arranged in an area of the display panel
device that is farthest from the scanning line driving circuit 4. In the case where the scanning line driving circuit 4 is
arranged in one of the marginal areas of the display panel device, unevenness in the amount of luminescence taking
place between the luminescence pixels arranged in the present marginal area and the other marginal area of the display
panel device can be prevented.

[0203] Also, regarding the start time of the mobility correction, with reference to the timing to start the discharge current
flow in the central area of the display panel device, for example, the timing to start the discharge current flow is determined
for other areas of the display panel device. On account of this, the amount of delay in the start and the amount of delay
in the end correspond to each other with greater accuracy and, thus cancel each other out.

[0204] In order to implement the above-described gradual change in the scanning signal voltage provided by the
scanning line driving circuit 4, the scanning line driving circuit 4 of the present embodiment may include the same
component as the one that is described above in the case of the first embodiment where the gradual change is caused
to the output waveform of the scanning signal voltage provided by the scanning line driving circuit 4.

[0205] From the time t32 to the time t33, the potential V1 which is the source electrode potential of the selection
transistor 12 is the signal voltage Vdata. As the voltage of the gate electrode of the selection transistor 12 gradually
changes from VgH to VgL, the voltage between the gate and the source of the selection transistor 12 becomes the
threshold voltage of the selection transistor 12 at a time t,4. Then, the selection transistor 12 is thus turned OFF here.
At the time t 4, the gate electrode of the driving transistor 11 is electrically separated from the data line 20. At the same
time, the discharge current, thatis the drain current of the driving transistor 11, stops flowing between the source electrode
of the driving transistor 11 and the second capacitor electrode of the capacitor 14. Accordingly, the time t,4 is the end
time of the mobility correction of the driving transistor 11.
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[0206] Unlike the conventional case, the time tg; at which the discharge current starts flowing is not the time when the
signal voltage Vdata is applied to the gate electrode of the driving transistor. The time t; is determined according to the
reverse bias voltage applied from the bias line driving circuit 3 to the luminescence pixel via the bias line 23. On account
of this, the time t;, that is the start time of the mobility correction, has the amount of delay in the start time depending
on the location of the luminescence pixel with respect to the bias line driving circuit 3. On the other hand, the time t 4
at which the discharge current stops flowing is determined, as in the conventional case, according to the scanning signal
voltage applied from the scanning line driving circuit 4 to the luminescence pixel via the scanning line 21. On account
of this, the time t, 4, that is the end time of the mobility correction, has the amount of delay in the end time depending
on the location of the luminescence pixel with respect to the scanning line driving circuit 4.

[0207] As described so far, in the case of the conventional display device, the delay is caused only in the end time of
the mobility correction, according to the time constant of the scanning line. This results in the variation in the mobility
correction period. Meanwhile, in the case of the display device according to the present embodiment of the present
invention, the delay is caused in the start time of the mobility correction according to the time constant of the bias line
23, and the delay is caused in the end time of the mobility correction according to the time constant of the scanning line
21. Hence, the amount of delay in the start time and the amount of delay in the end time caused in each luminescence
pixel cancel each other out. Thus, the variation in the mobility correction period depending on the distance from the
driving circuit can be reduced. As a consequence, the mobility of the driving transistor 11 can be corrected with accuracy.
The state of the period from the time t30 to the time t33 corresponds to a state of Mobility correction shown in FIG. 11.
[0208] Moreover, in the present embodiment, when the reverse bias voltage is written to the capacitor 15 via the bias
line 23, the voltage is caused to gradually change from the predetermined bias voltage to the reverse bias voltage.
[0209] Thus, the time periods taken for the voltages written to the capacitors 15 respectively included in the lumines-
cence pixels to reach the reverse bias voltages can be made as uniform as possible between, for example, the marginal
area and the central area. With this, the transient responses of the discharge current can be made uniform and thus the
amounts of discharge current can be made equivalent. As a result, the variations in luminescence between the marginal
area and the central area of the display panel device can be prevented. Also, the unevenness in the amount of lumi-
nescence between the marginal area and the central area of the display panel device can be prevented. According to
the gradual change caused in the voltage of the bias line 23 by the bias line driving circuit 3, the start time of the mobility
correction is determined. Also, according to the gradual change caused in the voltage of the scanning line 21 by the
scanning line driving circuit 4, the end time of the mobility correction is determined. The reason why the mobility correction
period can be corrected with accuracy through these determinations is the same as the reason described above in the
first embodiment with reference to FIG. 5.

[0210] Lastly, atatime t34, the scanning line driving circuit 4 causes the voltage level of the scanning line 22 to change
from LOW to HIGH, and then the switching transistor 16 is turned OFF. Atthe same time, the drain current corresponding
to the voltage of the driving transistor 11, that is expressed as V1 - V2, flows through the organic EL element 13. Thus,
the organic EL element 13 starts producing luminescence. At this time, the value of the voltage expressed as V1 - V2
held in the capacitor 14 is a value obtained by accurately correcting the signal voltage Vdata using the threshold voltage
Vth and the mobility B. A period after the time t34 corresponds to a state of Luminescence in FIG. 11.

[0211] Depending on the anode potential of the organic EL element 13, the current may flow through the organic EL
element 13 which thus produces luminescence in the period from the time t28 to the time t33 in which the signal voltage
is written and the mobility is corrected. In such a case, the desired potential difference to be obtained as a result of the
mobility correction cannot be accumulated in the capacitor 14. For this reason, the variations in luminance among the
pixels cannot be corrected with accuracy. In order to address this problem, the switching transistor 16 is turned OFF in
the aforementioned period so that non-conduction is caused between the anode electrode of the organic EL element
13 and the source electrode of the driving transistor 11. That way, even when the signal voltage is applied to the first
capacitor electrode of the capacitor 14, the drain current of the driving transistor 11 does not flow through the organic
EL element 13. Accordingly, the organic EL element 13 can be prevented from producing luminescence during the
aforementioned period. As a result, the variations in luminescence caused by the luminescence elements among the
pixels can be corrected with accuracy.

[0212] Next, an explanation is given about the advantageous effects of the display panel device, the display device,
and the control method thereof in the second embodiment of the present invention. The effects are produced through
calculation of the mobility correction period from the transient characteristics of the bias voltage and the scanning signal
voltage.

[0213] The calculation of the mobility correction period according to the conventional method was explained using
Equations 1 to 3 in the first embodiment.

[0214] FIG. 12A is a graph showing the time-constant dependence of the mobility correction period calculated using
a conventional method for determining the mobility correction period. The graph in this diagram shows a relationship
between the time constant t1 and AT1 { /T0. The relationship is determined by calculation using Equation 3 above,
where Vdata is 1.5V, 3.5V, 5V, and 7V. It can be seen from this diagram that AT1 $/T0 monotonously increases with
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the increasing time constant t1. More specifically, the farther the distance from the scanning line driving circuit, the more
the value of the mobility correction period deviates from the design value.

[0215] The calculation parameters of the mobility correction period in the case of the display panel device of the present
invention are explained, with reference to FIG. 5. As described earlier, when the mobility correction period is TO at the
point P where no time delay is caused, the start time of the mobility correction period T at the point Q is assumed to lag
behind the time ty, by the time delay ATb { (tg - t). The time tg, is the design value of the start time of the mobility
correction corresponding to the voltage variation applied to the bias line 23 by the bias line driving circuit 3. Also, it is
assumed that the end time of the mobility correction period T lags behind the time tngq by the time delay ATb { (tgng -
tendo)- The time t., 40 is the design value of the end time of the mobility correction corresponding to the voltage variation
applied to the scanning line 21 by the scanning line driving circuit 4. This state is expressed by the following equation.
[Math. 11]

T=Ty+ ATg | — ATy = Tt (tend = tendo) = (tst —tseo)
(Equation 11)

[0216] The equation is according derived as above.

[0217] Moreover, when the writing voltage of the capacitor 15 gradually changes from the predetermined bias voltage
VbH to the reverse bias voltage VbL, the transient characteristics Vb { (t) of the voltage at a connection point of the
capacitor 15 and the bias line 23 is expressed by the following equation. In the equation, the gradient of the ramp
waveform provided approximately from the bias line driving circuit 3 to the bias line 23 is Kb, and the time constant of
the bias line 23 defined by the distance between the bias line driving circuit 3 and the luminescence pixel is tb.

[Math. 12]

Vp (1) = Vo= Kp t+Kp- Ty '(l'eXp(_—%tTg ) (Equation 12)

[0218] The equation is accordingly derived as above.

[0219] Furthermore, when the gate voltage of the selection transistor 12 gradually changes from the scanning signal
voltage VgH to VgL, the transient characteristics Vg 1 (t) of the gate voltage of the selection transistor 12 is expressed
by the following equation. In the equation, the gradient of the ramp waveform provided approximately from the scanning
line driving circuit 4 to the scanning line 21 is Kg, and the time constant of the scanning line 21 defined by the distance
between the scanning line driving circuit 4 and the luminescence pixel is tg.

[Math. 13]

Vgl(t) = VgH“Kg't+KQ' tg ( 1‘exP(wTL;)) (Equation 13)

[0220] The equation is accordingly derived as above.

[0221] Here, as to the start time tg; of the mobility correction at the point Q, the following equation can be formulated,
where the reverse bias voltage is represented as VbL, the signal voltage as Vdata, and the fixed voltage as Vreset.
[Math. 14]

VbH_Kb'tst +Kpr Th ( l‘eXp( "'Efs‘tg )) :VbL+Vdata’Vreset
(Equation 14)

[0222] The equation is accordingly derived as above.

[0223] Using Equation 14 above, the start time t; of the mobility correction in the case where the time constant tb and
the signal voltage Vdata of the bias line 23 are caused to vary can be determined by calculation.

[0224] Meanwhile, the end time t,,4 of the mobility correction can be expressed by the following equation. In the
equation, the time at which the scanning line driving circuit 4 causes the scanning line 21 to start gradually changing

the scanning signal voltage from VgH to VgL is a time tg;, and a period of time between the time t,.; and the end time
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tang Of the mobility correction is Aty .
[Math. 15]

Lend = tset + Ateng (Equation 15)

[0225] The transient characteristics Vg L (t) of the gate voltage of the selection transistor 12 at the time t,,q can be
expressed by the following equation using At,,4, since the transient characteristics are the sum of the source voltage
and the threshold voltage Vth,, of the selection transistor 12.

[Math. 16]

Ateng
Vgn—Kg  Ateng +Kg 74 (1-exp(— f;‘ ))=Vate +Ving,

(Equation 16)

[0226] The equation is accordingly derived as above.

[0227] The end time At of the mobility correction in the case where the time constant tg and the signal voltage
Vdata of the scanning line 21 are caused to vary can be determined by calculation using Equation 16 above. Also, the
time t.,4 can be determined by calculation using Equation 15.

[0228] Also, the following expression can be obtained approximately from the ramp waveforms of the bias voltage
and the scanning signal voltage.

[Math. 17]

_ VpH— KpL ™ VyatatVrieset _ Vg~ Vdata = Vin
Csto = Ky end0 = "

+ tset
g

(Equation 17)

[0229] The equation is accordingly derived as above.

[0230] Using Equations 14, 16, and 17 above, the times ty, tq, tsng, @and t,q0 are determined by calculation where
tb, 1g, and Vdata are caused to vary. By substituting these determined values into Equation 11, the mobility correction
period T at the point Q is determined by calculation.

[0231] FIG. 12B is a graph showing the time-constant dependence of the mobility correction period calculated using
the method for determining the mobility correction period for the display panel device in the second embodiment of the
present invention. The horizontal axis denotes the time constant 12 for switching the writing voltage of the capacitor 15
and the gate voltage of the selection transistor 12. The vertical axis denotes the ratio of the time delay AT2 | of the
mobility correction period T to the design value TO of the mobility correction period. The time delay AT2 | is expressed
as ATg J - ATb { . This is to say, the horizontal axis shows that the larger the time constant 2, the farther the distance
between the pixel circuit and the scanning line driving circuit. The graph in this diagram shows a relationship between
the time constant 12 (= tb = tg) and AT2 {/T0. The relationship is determined by calculation using Equations 14, 16,
and 17 above, where Vdata is 1V, 3V, 5V, and 6.5V. It can be seen from this diagram that AT2 31T monotonously
increases with the increasing time constant t2. More specifically, the farther the distance from the scanning line driving
circuit, the more the value of the mobility correction period deviates from the design value.

[0232] However, when the characteristics of the conventional mobility correction period shown in FIG. 12A is compared
with the characteristics of the mobility correction period of the display panel device of the present invention shown in
FIG. 12B, it can be seen that AT2 { /TO in the case of the display panel device of the present invention shown in FIG.
12B is smaller with respect to all the time constants.

[0233] Moreover, it can be seen that AT2 | /TO in the case of the display panel device of the present invention shown
in FIG. 12B is significantly reduced in the variation range with respect to the changes in the signal voltage.

[0234] From the above evaluation result, it is understood that, in the case of the conventional display device, the time
delay is caused only in the end time of the mobility correction according to the time constant of the scanning line. This
results in the variation in the mobility correction period. Meanwhile, it is understood that, in the case of the display device
in the second embodiment of the present invention, the time delay is caused in the start time of the mobility correction
according to the time constant of the bias line 23 and the time delay is caused in the end time of the mobility correction
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according to the time constant of the scanning line 21. On account of this, the amount of the time delay in the start time
and the amount of the time delay in the end time cancel each other out in the mobility correction period for each
luminescence pixel. Therefore, the variation in the mobility correction period caused according to the distance from the
driving circuit is reduced. As a consequence, the mobility of the driving transistor 11 can be corrected with accuracy.
[0235] Moreover, when the reverse bias voltage is written to the capacitor 15 via the bias line 23, the voltage is caused
to gradually change from the predetermined bias voltage to the reverse bias voltage. With this, the influences of the
signal voltage changes and of the wiring delay can be lowered and, thus, the variation in the mobility correction can be
reduced in all shades of gray. Consequently, the variations in luminescence caused between, for example, the marginal
area and the central area of the display panel device can be prevented. Also, the unevenness in the amount of lumi-
nescence caused, for example, between the marginal area and the central area of the display panel device can be
prevented in all shades of gray.

[0236] Although the first and second embodiments have been explained, the display panel device, the display device,
and the control method thereof in the present invention are not limited to these embodiments. The present invention
includes: modifications that may be conceived, through the introduction of various modifications to the first and second
embodiments, by a person of ordinary skill in the art without departing from the scope of the present invention;

[0237] For example, the present invention includes a display device that has the display panel device of the first or
second embodiment and a power source for supplying power to the positive power line 24 and the negative power line
25. In this display device, the organic EL element includes a luminescence layer sandwiched between the anode and
the cathode, and at least a plurality of luminescence pixels are arranged in a matrix.

[0238] Inthe first and second embodiments, the driving circuit causes the bias voltage and the scanning signal voltage
to gradually change over the predetermined transition period. The bias voltage is for determining the start time of the
mobility correction and the scanning signal voltage is for determining the end time of the mobility correction. However,
the bias voltage and the scanning signal voltage do not need to be gradually changed, and may be caused to instanta-
neously change and be provided. To be more specific, the transition period of the output voltage for determining the
mobility correction period may be the same as the transition period in the case where the scanning line driving circuit 4
causes the scanning signal voltage to instantaneously change from VgL to VgH. Even in such a case, the time delays
depending on the distances from the driving circuit are caused in the start and end times of the mobility correction
respectively according to the time constants of the bias line and the scanning line. Having correlation with each other,
these time delays cancel each other out. As compared with the conventional correction period having the time delay
only in the end time of the mobility correction, the mobility correction period can be controlled with accuracy. As a result,
the mobility of the driver can be corrected with accuracy.

[0239] In the first embodiment, the scanning signal voltage VgL of the scanning line 21 for controlling the ON and OFF
states of the switching transistor 16 is used as the reference voltage. However, note that the reference voltage may be
a signal voltage of a scanning line or a control line that is different from the scanning line 21. In this case, the reference
voltage is not limited by the value of the scanning signal voltage for turning ON or OFF the selection transistor 12.
Therefore, a degree of flexibility in setting the reference voltage value is increased.

[0240] In the above embodiments, the selection transistor and the switching transistor are described as n-type tran-
sistors which are turned ON when the voltage levels of their gates become HIGH. However, these transistors may be
formed by p-type transistors and thus the polarity of the scanning line may be reversed. Even in the case of such a
display panel device and such a display device, the same advantageous effects as described in the above embodiments
can be produced.

[0241] Moreover, the display panel device, the display device, or the control method thereof in the present invention
is built in a thin flat TV shown in FIG. 13, for example. With this built-in display panel device or display device of the
present invention, the thin flat TV can be implemented in which the occurrence of variations in luminance due to the
variations in the threshold voltage Vth and the mobility B is reduced.

[Industrial Applicability]
[0242] The display panel device, the display device, and the control method thereof in the present invention are
particularly useful as an active organic EL flat panel display which changes luminance by controlling luminescence

intensity of a luminescence pixel using a pixel signal current corresponding to a shade of gray to be displayed.

[Reference Signs List]

[0243]
1 Display panel device
2 Control circuit
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Bias line driving circuit
Scanning line driving circuit
Data line driving circuit
Display unit
Luminescence pixel
Driving transistor
Selection transistor
Organic EL element
Capacitor

Switching transistor
Data line

Scanning line

Bias line

Positive power line
Negative power line
Display device

Pixel array unit

Pixel unit

Horizontal selector
Light scanner

Bias scanner
Sampling transistor
Driving transistor
Luminescence element
Capacitor

Auxiliary capacitor

1. A display panel device, comprising:

a bias line driver(3) for driving a plurality of bias lines (23), a scanning line driver(4) for driving a plurality of
scanning lines (21, 22), a data line driver(5) for driving a plurality of data lines (20), a plurality of pixel circuits
(10), and a controller for controlling the bias line driver(3), the scanning line driver(4), and the data line driver(5),

each pixel circuit (10) comprising:

a luminescence element (13);

a driver (11) with a gate electrode, a drain electrode, and a source electrode, said driver being configured
for driving a driving current through the luminescence element (13);

a first switch (12) coupled between one of the plurality of data lines (20) and the gate electrode of the driver
(11), said first switch being controlled by a gate electrode coupled to a first scanning line (21) of the plurality
of scanning lines;

a second switch (16) coupled between the first scanning line and the source electrode of the driver (11),
said second switch (16) being controlled by a gate electrode coupled to a second scanning line (22) of the
plurality of scanning lines;

a first capacitor (14) coupled between the gate electrode of the driver (11) and the source electrode of the
driver (11); and

a second capacitor (15) coupled between the source electrode of the driver (11) and one of the plurality of
bias lines (23),

wherein the scanning line driver (4) is adapted for performing the following operations for each pixel circuit:

driving (t01, t02), while the data line driver is driving the respective data line to apply a reset voltage to the
pixel circuit, the first scanning line (21) so as to change from a first voltage level to a second voltage level
and then from the second voltage level to the first voltage level, thereby turning the first switch (12) of the
pixel circuit ON and OFF, and then

driving (t02, t03) the second scanning line (21) so as to change from a first voltage level to a second voltage
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level and then from the second voltage level to the first voltage level, thereby turning the second switch
(16) of the pixel circuit ON and OFF; and then

driving (t04) the first scanning line (21) so as to change from the first voltage level to the second voltage
level, thereby turning the first switch (12) of the pixel circuit ON again while the data line driver is still driving
the respective data line to apply the reset voltage to the pixel circuit, thereby allowing a drain current to
flow through the driver (11) until the capacitor voltage of the first capacitor (14) reaches the threshold voltage
of the driver (11);

wherein the bias line driver (3) is adapted for performing the following operations for each pixel circuit:

driving (t08), after the capacitor voltage of the first capacitor (14) has reached the threshold voltage of the
driver (11) and while the first switch (12) is still ON, the respective bias line (23) so as to change from a
reverse bias voltage to a predetermined bias voltage, and then

driving (t10-t11), after the data line driver has driven the respective data line (20) to apply a data voltage
to the pixel circuit, the respective bias line (23) in accordance with a first gradual change so as to change
gradually from the predetermined bias voltage to the reverse bias voltage, thereby commencing a mobility
correction period;

wherein the data line driver (5) is adapted for performing the following operations for each pixel circuit:

driving (t109) the respective data line (20) to change from the reset voltage to the data voltage, after the bias
line driver (3) has driven the respective bias line (23) so as to apply the predetermined bias voltage to the
pixel circuit;

wherein the predetermined bias voltage is set such that a gate-source voltage of the driver (11) is equal to or
lower than the threshold voltage of the driver (11) when the respective bias line (23) has changed from the
reverse bias voltage to the predetermined bias voltage and when the respective data line (20) is applying the
data voltage to the pixel circuit;

wherein the predetermined bias voltage is further set such that a voltage across the luminescence element (13)
is less than a threshold voltage of the luminescence element when the capacitor voltage of the first capacitor
(14) has reached the threshold voltage of the driver (11);

wherein the scanning line driver (4) is further adapted for driving (t12-t13) the first scanning line (21) in accordance
with a second gradual change so as to change gradually from the second voltage level to the first voltage level,
thereby terminating the mobility correction period and allowing the driving current to flow through the lumines-
cence element (13).

2. Adisplay panel device, comprising:

a bias line driver (3) for driving a plurality of bias lines (23), a scanning line driver (4) for driving a plurality of
scanning lines (21, 22), a data line driver (5) for driving a plurality of data lines (20), a plurality of pixel circuits
(10), and a controller for controlling the bias line driver (3), the scanning line driver (4), and the data line driver
(5), each pixel circuit (10) comprising:

a luminescence element (13);

a driver (11) with a gate electrode, a drain electrode, and a source electrode, said driver being configured
for driving a driving current through the luminescence element (13);

a first switch (12) coupled between one of the plurality of data lines (20) and the gate electrode of the driver
(11), said first switch being controlled by a gate electrode coupled to a first scanning line (21) of the plurality
of scanning lines;

a second switch (16) coupled between the source electrode of the driver (11) and the luminescence element
(13), said second switch (16) being controlled by a gate electrode coupled to a second scanning line (22)
of the plurality of scanning lines;

a first capacitor (14) coupled between the gate electrode of the driver (11) and the source electrode of the
driver (11); and

a second capacitor (15) coupled between the source electrode of the driver (11) and one of the plurality of
bias lines (23),

wherein the scanning line driver (4) is adapted for performing the following operations for each pixel circuit:
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driving (t21), while the data line driver is driving the respective data line to apply a reset voltage to the pixel
circuit, the first scanning line (21) so as to change from a first voltage level to a second voltage level ,
thereby turning the first switch (12) of the pixel circuit ON, and then

driving (t22) the second scanning line (21) so as to change from a second voltage level to a first voltage
level, thereby turning the second switch (16) of the pixel circuit OFF;

wherein the bias line driver (3) is adapted for performing the following operations for each pixel circuit:

driving (t24-t28), while the data line driver is still driving the respective data line to apply the reset voltage
to the pixel circuit, the respective bias line (23) so as to apply a reverse bias voltage to the second capacitor
(15), thereby allowing a drain current to flow through the driver (11) until the capacitor voltage of the first
capacitor (14) reaches the threshold voltage of the driver (11),

driving (t28), after the capacitor voltage of the first capacitor (14) has reached the threshold voltage of the
driver (11) and while the first switch (12) is still ON, the respective bias line (23) so as to change from the
reverse bias voltage to a predetermined bias voltage, and then

driving (t30-t31), after the data line driver has driven the respective data line (20) to apply a data voltage
to the pixel circuit, the respective bias line (23) in accordance with a first gradual change so as to change
gradually from the predetermined bias voltage to the reverse bias voltage, thereby commencing a mobility
correction period;

wherein the data line driver (5) is adapted for performing the following operations for each pixel circuit:

driving (t29) the respective data line (20) to change from the reset voltage to the data voltage, after the bias
line driver (3) has driven the respective bias line (23) so as to apply the predetermined bias voltage to the pixel
circuit;

wherein the predetermined bias voltage is set such that a gate-source voltage of the driver (11) is equal to or
lower than the threshold voltage of the driver (11) when the respective bias line (23) has changed from the
reverse bias voltage to the predetermined bias voltage and when the respective data line (20) is applying the
data voltage to the pixel circuit;

wherein the scanning line driver (4) is further configured for driving (t32-t33) the first scanning line (21) in
accordance with a second gradual change so as to change gradually from the second voltage level to the first
voltage level, thereby terminating the mobility correction period, and then driving (t34) the second scanning line
(22) so as to change from the first voltage to the second voltage, thereby turning the second switch (16) of the
pixel circuit ON and allowing the driving current to flow through the luminescence element (13).

The display panel device according to Claim 1 or 2,

wherein the bias line driver (3) is adapted to perform the driving of the bias lines (23) such that the first gradual
change from the predetermined bias voltage to the reverse bias voltage is performed over a predetermined transition
period of time, and

wherein the scanning line driver (4) is adapted to perform the driving of the first scanning lines (21) such that the
second gradual change from the second voltage level to the to the first voltage level is performed over the prede-
termined transition period of time.

The display panel device according to Claim 1 or 2,

wherein the first gradual change from the predetermined bias voltage to the reverse bias voltage corresponds to a
change in an amount of the reverse bias voltage written to the second capacitor (15), over a period of time from a
writing start to a writing end, in one of the plurality of pixel circuits (10) that is located in an area of the display panel
device that is farthest from the controller.

The display panel device according to Claim 4, wherein the second gradual change from the second voltage level
to the to the first voltage level corresponds to a change in a voltage of the first switch gate electrode in the one the
plurality of pixel circuits (10) that is located in the area of the display panel device that is farthest from the controller.

A display device, comprising:

the display panel device according to any one of Claims 1 to 5; and
a power source that supplies power to the display panel device.

The display device according to Claim 6, wherein the luminescence element is an organic electroluminescence
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element.

A method of controlling the display device according to claim 1, said method comprising the steps of

driving (t01, t02), while the data line driver is driving the respective data line to apply a reset voltage to the pixel
circuit, the first scanning line (21) so as to change from a first voltage level to a second voltage level and then from
the second voltage level to the first voltage level, thereby turning the first switch (12) of the pixel circuit ON and OFF;
and then

driving (t02, t03) the second scanning line (21) so as to change from a first voltage level to a second voltage level
and then from the second voltage level to the first voltage level, thereby turning the second switch (16) of the pixel
circuit ON and OFF; and then

driving (t04) the first scanning line (21) so as to change from the first voltage level to the second voltage level,
thereby turning the first switch (12) of the pixel circuit ON again while the data line driver is still driving the respective
data line to apply the reset voltage to the pixel circuit, thereby allowing a drain current to flow through the driver (11)
until the capacitor voltage of the first capacitor (14) reaches the threshold voltage of the driver (11);

driving (t08), after the capacitor voltage of the first capacitor (14) has reached the threshold voltage of the driver
(11) and while the first switch (12) is still ON, the respective bias line (23) so as to change from a reverse bias
voltage to a predetermined bias voltage; and then

driving (t09) the respective data line (20) to change from the reset voltage to the data voltage, after the bias line
driver (3) has driven the respective bias line (23) so as to apply the predetermined bias voltage to the pixel circuit;
driving (t10-t11), after the data line driver has driven the respective data line (20) to apply a data voltage to the pixel
circuit, the respective bias line (23) in accordance with a first gradual change so as to change gradually from the
predetermined bias voltage to the reverse bias voltage, thereby commencing a mobility correction period; and then
driving (t12-t13) the first scanning line (21) in accordance with a second gradual change so as to change gradually
from the second voltage level to the first voltage level, thereby terminating the mobility correction period and allowing
the driving current to flow through the luminescence element (13);

wherein the predetermined bias voltage is set such that a gate-source voltage of the driver (11) is equal to or lower
than the threshold voltage of the driver (11) when the respective bias line (23) has changed from the reverse bias
voltage to the predetermined bias voltage and when the respective data line (20) is applying the data voltage to the
pixel circuit;

wherein the predetermined bias voltage is further set such that a voltage across the luminescence element (13) is
less than a threshold voltage of the luminescence element when the capacitor voltage of the first capacitor (14) has
reached the threshold voltage of the driver (11).

A method of controlling the display device according to claim 2, said method comprising the steps of

driving (t21), while the data line driver is driving the respective data line to apply a reset voltage to the pixel circuit,
the first scanning line (21) so as to change from a first voltage level to a second voltage level , thereby turning the
first switch (12) of the pixel circuit ON; and then

driving (t22) the second scanning line (21) so as to change from a second voltage level to a first voltage level,
thereby turning the second switch (16) of the pixel circuit OFF;

driving (t24-t28), while the data line driver is still driving the respective data line to apply the reset voltage to the
pixel circuit, the respective bias line (23) so as to apply a reverse bias voltage to the second capacitor (15), thereby
allowing a drain current to flow through the driver (11) until the capacitor voltage of the first capacitor (14) reaches
the threshold voltage of the driver (11);

driving (128), after the capacitor voltage of the first capacitor (14) has reached the threshold voltage of the driver
(11) and while the first switch (12) is still ON, the respective bias line (23) so as to change from the reverse bias
voltage to a predetermined bias voltage; and then

driving (t29) the respective data line (20) to change from the reset voltage to the data voltage, after the bias line
driver (3) has driven the respective bias line (23) so as to apply the predetermined bias voltage to the pixel circuit;
driving (t30-t31), after the data line driver has driven the respective data line (20) to apply a data voltage to the pixel
circuit, the respective bias line (23) in accordance with a first gradual change so as to change gradually from the
predetermined bias voltage to the reverse bias voltage, thereby commencing a mobility correction period;

driving (t32-t33) the first scanning line (21) in accordance with a second gradual change so as to change gradually
from the second voltage level to the first voltage level, thereby terminating the mobility correction period; and then
driving (t34) the second scanning line (22) so as to change from the first voltage to the second voltage, thereby
turning the second switch (16) of the pixel circuit ON and allowing the driving current to flow through the luminescence
element (13);

wherein the predetermined bias voltage is set such that a gate-source voltage of the driver (11) is equal to or lower
than the threshold voltage of the driver (11) when the respective bias line (23) has changed from the reverse bias
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voltage to the predetermined bias voltage and when the respective data line (20) is applying the data voltage to the
pixel circuit.

Patentanspriiche
1. Anzeigetafelvorrichtung, die umfasst:

einen Vorspannungsleitungstreiber (3) zum Ansteuern einer Vielzahl von Vorspannungsleitungen (23), einen
Abtastleitungstreiber (4) zum Ansteuern einer Vielzahl von Abtastleitungen (21, 22), einen Datenleitungstreiber
(5) zum Ansteuern einer Vielzahl von Datenleitungen (20), eine Vielzahl von Pixelschaltungen (10) und eine
Steuerung zum Steuern des Vorspannungsleitungstreibers (3), des Abtastleitungstreibers (4) und des Daten-
leitungstreibers (5), wobei jede Pixelschaltung (10) umfasst:

ein Lumineszenzelement (13);

einen Treiber (11) mit einer Gate-Elektrode, einer Drain-Elektrode und einer Source-Elektrode, wobei der
Treiber zum Ansteuern eines Ansteuerstroms durch das Lumineszenzelement (13) konfiguriert ist,

einen ersten Schalter (12), der zwischen einer aus der Vielzahl von Datenleitungen (20) und der Gate-
Elektrode des Treibers (11) gekoppelt ist, wobei der erste Schalter durch eine Gate-Elektrode gesteuert
wird, die mit der ersten Abtastleitung (21) aus der Vielzahl von Abtastleitungen gekoppelt ist;

einen zweiten Schalter (16), der zwischen der ersten Abtastleitung und der Source-Elektrode des Treibers
(11) gekoppelt ist, wobei der zweite Schalter (16) durch eine Gate-Elektrode gesteuert wird, die mit einer
zweiten Abtastleitung (22) aus der Vielzahl von Abtastleitungen gekoppelt ist;

einen ersten Kondensator (14), der zwischen der Gate-Elektrode des Treibers (11) und der Source-Elek-
trode des Treibers (11) gekoppelt ist; und

einen zweiten Kondensator (15), der zwischen der Source-Elektrode des Treibers (11) und einer aus der
Vielzahl von Vorspannungsleitungen (23) gekoppelt ist,

wobei der Abtastleitungstreiber (4) zum Durchfiihren der folgenden Vorgange fir jede Pixelschaltung angepasst
ist:

Ansteuern (t01, t02), wahrend der Datenleitungstreiber die jeweilige Datenleitung ansteuert, um eine Riick-
setzspannung an die Pixelschaltung anzulegen, der ersten Abtastleitung (21), um so von einem ersten
Spannungspegel auf einen zweiten Spannungspegel und dann von dem zweiten Spannungspegel auf den
ersten Spannungspegel zu wechseln, wobei dadurch der erste Schalter (12) der Pixelschaltung AN und
AUS geschaltet wird, und dann

Ansteuern (102, t03) der zweiten Abtastleitung (21), um so von einem ersten Spannungspegel auf einen
zweiten Spannungspegel und dann von dem zweiten Spannungspegel auf den ersten Spannungspegel zu
wechseln, wobeidadurch der zweite Schalter (16) der Pixelschaltung AN und AUS geschaltet wird, und dann
Ansteuern (t04) der ersten Abtastleitung (21), um so von dem ersten Spannungspegel auf den zweiten
Spannungspegel zu wechseln, wobei dadurch der erste Schalter (12) der Pixelschaltung wieder AN ge-
schaltet wird, wahrend der Datenleitungstreiber noch die jeweilige Datenleitung ansteuert, um die Ruick-
setzspannung an die Pixelschaltung anzulegen, wobei dadurch der Drain-Strom durch den Treiber (11)
flieRen kann, bis die Kondensatorspannung des ersten Kondensators (14) die Schwellenspannung des
Treibers (11) erreicht;

wobei der Vorspannungsleitungstreiber (3) zum Durchflihren der folgenden Vorgange fir jede Pixelschal-
tung angepasst ist:

Ansteuern (t08), nachdem die Kondensatorspannung des ersten Kondensators (14) die Schwellen-
spannung des Treibers (11) erreicht hat und wahrend der erste Schalter (12) noch AN ist, der jeweiligen
Vorspannungsleitung (23), um so von einer Sperrvorspannung auf eine vorgegebene Vorspannung zu
wechseln, und dann

Ansteuern (10, t11), nachdem der Datenleitungstreiber die jeweilige Datenleitung (20) angesteuert
hat, um die Datenspannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23)
in Ubereinstimmung mit einer ersten allméhlichen Anderung, um so allméhlich von der vorgegebenen
Vorspannung auf die Sperrvorspannung zu wechseln, wobei dadurch eine Mobilitatskorrekturperiode
beginnt;

wobei der Datenleitungstreiber (5) zum Durchfiihren der folgenden Vorgénge fiir jede Pixelschaltung
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angepasst ist:

Ansteuern (t09) der jeweiligen Datenleitung (20), um von der Riicksetzspannung auf die Daten-
spannung zu wechseln, nachdem der Vorspannungsleitungstreiber (3) die jeweilige Vorspan-
nungsleitung (23) angesteuert hat, um so die vorgegebene Vorspannung an die Pixelschaltung
anzulegen;

wobei die vorgegebene Vorspannung so eingestellt ist, dass eine Gate-Source-Spannung des
Treibers (11) gleich oder niedriger ist als die Schwellenspannung des Treibers (11), wenn die
jeweilige Vorspannungsleitung (23) von der Sperrvorspannung auf die vorgegebene Vorspannung
gewechselt hat und wenn die jeweilige Datenleitung (20) die Datenspannung an die Pixelschaltung
anlegt;

wobei die vorgegebene Vorspannung des Weiteren so eingestellt ist, dass eine Spannung Uber
das Lumineszenzelement (13) kleiner ist als eine Schwellenspannung des Lumineszenzelements,
wenn die Kondensatorspannung des ersten Kondensators (14) die Schwellenspannung des Trei-
bers (11) erreicht hat;

wobei der Abtastleitungstreiber (4) des Weiteren zum Ansteuern (t12-t13) der ersten Abtastleitung
(21) in Ubereinstimmung mit einer zweiten allmahlichen Anderung angepasst ist, um allmahlich
vom zweiten Spannungspegel auf den ersten Spannungspegel zu wechseln, wobei dadurch die
Mobilitdtskorrekturperiode endet und der Ansteuerstrom durch das Lumineszenzelement (13) flie-
Ren kann.

Anzeigetafelvorrichtung, die umfasst:

einen Vorspannungsleitungstreiber (3) zum Ansteuern einer Vielzahl von Vorspannungsleitungen (23), einen Ab-
tastleitungstreiber (4) zum Ansteuern einer Vielzahl von Abtastleitungen (21, 22), einen Datenleitungstreiber (5)
zum Ansteuern einer Vielzahl von Datenleitungen (20), eine Vielzahl von Pixelschaltungen (10) und eine Steuerung
zum Steuern des Vorspannungsleitungstreibers (3), des Abtastleitungstreibers (4) und des Datenleitungstreibers
(5), wobei jede Pixelschaltung (10) umfasst:

ein Lumineszenzelement (13);

einen Treiber (11) miteiner Gate-Elektrode, einer Drain-Elektrode und einer Source-Elektrode, wobei der Treiber
zum Ansteuern eines Ansteuerstroms durch das Lumineszenzelement (13) konfiguriert ist,

einen ersten Schalter (12), der zwischen einer aus der Vielzahl von Datenleitungen (20) und der Gate-Elektrode
des Treibers (11) gekoppelt ist, wobei der erste Schalter durch eine Gate-Elektrode gesteuert wird, die mit der
ersten Abtastleitung (21) aus der Vielzahl von Abtastleitungen gekoppelt ist;

einen zweiten Schalter (16), der zwischen der Source-Elektrode des Treibers (11) und dem Lumineszenzelement
(13) gekoppeltist, wobei der zweite Schalter (16) durch eine Gate-Elektrode gesteuert wird, die mit einer zweiten
Abtastleitung (22) aus der Vielzahl von Abtastleitungen gekoppelt ist;

einen ersten Kondensator (14), der zwischen der Gate-Elektrode des Treibers (11) und der Source-Elektrode
des Treibers (11) gekoppelt ist; und

einen zweiten Kondensator (15), der zwischen der Source-Elektrode des Treibers (11) und einer aus der Vielzahl
von Vorspannungsleitungen (23) gekoppelt ist,

wobei der Abtastleitungstreiber (4) zum Durchflihren der folgenden Vorgange fiir jede Pixelschaltung angepasst
ist:

Ansteuern (21), wahrend der Datenleitungstreiber die jeweilige Datenleitung ansteuert, um eine Riicksetz-
spannung an die Pixelschaltung anzulegen, der ersten Abtastleitung (21), um so von einem ersten Span-
nungspegel auf einen zweiten Spannungspegel zu wechseln, wobei dadurch der erste Schalter (12) der
Pixelschaltung AN geschaltet wird, und dann

Ansteuern (t22) der zweiten Abtastleitung (21), um so von einem zweiten Spannungspegel auf einen ersten
Spannungspegel zu wechseln, wobei dadurch der zweite Schalter (16) der Pixelschaltung AUS geschaltet
wird,

wobei der Vorspannungsleitungstreiber (3) zum Durchflihren der folgenden Vorgange fir jede Pixelschal-
tung angepasst ist:

Ansteuern (t24-t28), wahrend der Datenleitungstreiber noch die jeweilige Datenleitung ansteuert, um
die Ricksetzspannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23), um
so eine Sperrvorspannung an den zweiten Kondensator (15) anzulegen, wobei dadurch ein Drain-
Strom durch den Treiber (11) flieRen kann, bis die Kondensatorspannung des ersten Kondensators
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(14) die Schwellenspannung des Treibers (11) erreicht,

Ansteuern (t28), nachdem die Kondensatorspannung des ersten Kondensators (14) die Schwellen-
spannung des Treibers (11) erreicht hat und wahrend der erste Schalter (12) noch AN ist, der jeweiligen
Vorspannungsleitung (23), um so von der Sperrvorspannung auf eine vorgegebene Vorspannung zu
wechseln, und dann

Ansteuern (t30-t31), nachdem der Datenleitungstreiber die jeweilige Datenleitung (20) angesteuert hat,
um eine Datenspannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23) in
Ubereinstimmung mit einer ersten allmahlichen Anderung, um so allméahlich von der vorgegebenen
Vorspannung auf die Sperrvorspannung zu wechseln, wobei dadurch eine Mobilitatskorrekturperiode
beginnt;

wobei der Datenleitungstreiber (5) zum Durchfiihren der folgenden Vorgéange fiir jede Pixelschaltung
angepasst ist:

Ansteuern (t29) der jeweiligen Datenleitung (20), um von der Riicksetzspannung auf die Daten-
spannung zu wechseln, nachdem der Vorspannungsleitungstreiber (3) die jeweilige Vorspan-
nungsleitung (23) angesteuert hat, um so die vorgegebene Vorspannung an die Pixelschaltung
anzulegen;

wobei die vorgegebene Vorspannung so eingestellt ist, dass eine Gate-Source-Spannung des
Treibers (11) gleich oder niedriger ist als die Schwellenspannung des Treibers (11), wenn die
jeweilige Vorspannungsleitung (23) von der Sperrvorspannung auf die vorgegebene Vorspannung
gewechselt hat und wenn die jeweilige Datenleitung (20) die Datenspannung an die Pixelschaltung
anlegt;

wobei der Abtastleitungstreiber (4) des Weiteren zum Ansteuern (t32-t33) der ersten Abtastleitung
(21) in Ubereinstimmung mit einer zweiten allmahlichen Anderung angepasst ist, um allmahlich
vom zweiten Spannungspegel auf den ersten Spannungspegel zu wechseln, wobei dadurch die
Mobilitdtskorrekturperiode endet, und dann Ansteuern (t34) der zweiten Abtastleitung (22), um so
von der ersten Spannung auf die zweie Spannung zu wechseln, wobei dadurch der zweite Schalter
(16) der Pixelschaltung AN geschaltet wird und der Ansteuerstrom durch das Lumineszenzelement
(13) flieRen kann.

Anzeigetafelvorrichtung nach Anspruch 1 oder 2,

wobei der Vorspannungsleitungstreiber (3) angepasst ist, um das Ansteuern der Vorspannungsleitungen (23) so
durchzufiihren, dass die erste allmahliche Anderung von der vorgegebenen Vorspannung auf die Sperrvorspannung
iber einen vorgegebenen Ubergangszeitraum durchgefiihrt wird, und

wobei der Abtastleitungstreiber (4) angepasst ist, um das Ansteuern der ersten Abtastleitungen (21) so durchzu-
fihren, dass die zweite allmahliche Anderung vom zweiten Spannungspegel auf den ersten Spannungspegel iiber
einen vorgegebenen Ubergangszeitraum durchgefiihrt wird.

Anzeigetafelvorrichtung nach Anspruch 1 oder 2,

wobei die erste allmahliche Anderung von der vorgegebenen Vorspannung auf die Sperrvorspannung einer Ande-
rung einer GréRe der Sperrvorspannung entspricht, die in den zweiten Kondensator (15) tber einen Zeitraum von
einem Eintragsbeginn bis zu einem Eintragsende in einer aus der Vielzahl von Pixelschaltungen (10) eingetragen
wurde, die sich in einem Bereich der Anzeigetafelvorrichtung befindet, der am weitesten von der Steuerung weg ist.

Anzeigetafelvorrichtung nach Anspruch 4, wobei die zweite allmahliche Anderung vom zweiten Spannungspegel
auf den ersten Spannungspegel einer Anderung einer Spannung der ersten Schalt-Gate-Elektrode in der einen aus
der Vielzahl von Pixelschaltungen (10) entspricht, die sich in dem Bereich der Anzeigetafelvorrichtung befindet, der
am weitesten von der Steuerung weg ist.

Anzeigevorrichtung, die umfasst:

die Anzeigetafelvorrichtung nach einem der Ansprtiche 1 bis 5 und
eine Energiequelle, die der Anzeigetafelvorrichtung Energie liefert.

Anzeigevorrichtung nach Anspruch 6, wobei das Lumineszenzelement ein organisches Elektrolumineszenzelement
ist.

Verfahren zum Steuern der Anzeigevorrichtung nach Anspruch 1, wobei das Verfahren die Schritte umfasst zum
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Ansteuern (t01, t02), wahrend der Datenleitungstreiber die jeweilige Datenleitung ansteuert, um eine Ricksetz-
spannung an die Pixelschaltung anzulegen, der ersten Abtastleitung (21), um so von einem ersten Spannungspegel
auf einen zweiten Spannungspegel und dann von dem zweiten Spannungspegel auf den ersten Spannungspegel
zu wechseln, wobei dadurch der erste Schalter (12) der Pixelschaltung AN und AUS geschaltet wird, und dann
Ansteuern (t02, t03) der zweiten Abtastleitung (21), um so von einem ersten Spannungspegel auf einen zweiten
Spannungspegel und dann von dem zweiten Spannungspegel auf den ersten Spannungspegel zu wechseln, wobei
dadurch der zweite Schalter (16) der Pixelschaltung AN und AUS geschaltet wird, und dann

Ansteuern (t04) der ersten Abtastleitung (21), um so von dem ersten Spannungspegel auf den zweiten Spannungs-
pegel zu wechseln, wobei dadurch der erste Schalter (12) der Pixelschaltung wieder AN geschaltet wird, wahrend
der Datenleitungstreiber noch die jeweilige Datenleitung ansteuert, um die Riicksetzspannung an die Pixelschaltung
anzulegen, wobei dadurch der Drain-Strom durch den Treiber (11) flieRen kann, bis die Kondensatorspannung des
ersten Kondensators (14) die Schwellenspannung des Treibers (11) erreicht;

Ansteuern (t08), nachdem die Kondensatorspannung des ersten Kondensators (14) die Schwellenspannung des
Treibers (11) erreicht hat und wahrend der erste Schalter (12) noch AN ist, der jeweiligen Vorspannungsleitung
(23), um so von einer Sperrvorspannung auf eine vorgegebene Vorspannung zu wechseln, und dann

Ansteuern (t09) der jeweiligen Datenleitung (20), um von der Riicksetzspannung auf die Datenspannung zu wech-
seln, nachdem der Vorspannungsleitungstreiber (3) die jeweilige Vorspannungsleitung (23) angesteuert hat, um so
die vorgegebene Vorspannung an die Pixelschaltung anzulegen;

Ansteuern (110, t11), nachdem der Datenleitungstreiber die jeweilige Datenleitung (20) angesteuert hat, um die
Datenspannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23) in Ubereinstimmung mit
einer ersten alliméhlichen Anderung, um so allmahlich von der vorgegebenen Vorspannung auf die Sperrvorspan-
nung zu wechseln, wobei dadurch eine Mobilitdtskorrekturperiode beginnt; und dann

Ansteuern (t12-t13) der ersten Abtastleitung (21) in Ubereinstimmung mit einer zweiten allmahlichen Anderung, um
so allmahlich vom zweiten Spannungspegel auf den ersten Spannungspegel zu wechseln, wobei dadurch die Mo-
bilitatskorrekturperiode endet und der Ansteuerstrom durch das Lumineszenzelement (13) flieRen kann;

wobei die vorgegebene Vorspannung so eingestellt ist, dass eine Gate-Source-Spannung des Treibers (11) gleich
oder niedriger ist als die Schwellenspannung des Treibers (11), wenn die jeweilige Vorspannungsleitung (23) von
der Sperrvorspannung auf die vorgegebene Vorspannung gewechselt hat und wenn die jeweilige Datenleitung (20)
die Datenspannung an die Pixelschaltung anlegt;

wobei die vorgegebene Vorspannung des Weiteren so eingestellt ist, dass eine Spannung Uber das Lumineszen-
zelement (13) kleiner ist als eine Schwellenspannung des Lumineszenzelements, wenn die Kondensatorspannung
des ersten Kondensators (14) die Schwellenspannung des Treibers (11) erreicht hat.

Verfahren zum Steuern der Anzeigevorrichtung nach Anspruch 2, wobei das Verfahren die Schritte umfasst zum
Ansteuern (t21), wahrend der Datenleitungstreiber die jeweilige Datenleitung ansteuert, um eine Riicksetzspannung
an die Pixelschaltung anzulegen, der ersten Abtastleitung (21), um so von einem ersten Spannungspegel auf einen
zweiten Spannungspegel zu wechseln, wobei dadurch der erste Schalter (12) der Pixelschaltung AN geschaltet
wird, und dann

Ansteuern (t22) der zweiten Abtastleitung (21), um so von einem zweiten Spannungspegel auf einen ersten Span-
nungspegel zu wechseln, wobei dadurch der zweite Schalter (16) der Pixelschaltung AUS geschaltet wird,
Ansteuern (t24-t28), wahrend der Datenleitungstreiber noch die jeweilige Datenleitung ansteuert, um die Riicksetz-
spannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23), um so eine Sperrvorspannung
an den zweiten Kondensator (15) anzulegen, wobei dadurch ein Drain-Strom durch den Treiber (11) flieRen kann,
bis die Kondensatorspannung des ersten Kondensators (14) die Schwellenspannung des Treibers (11) erreicht,
Ansteuern (t28), nachdem die Kondensatorspannung des ersten Kondensators (14) die Schwellenspannung des
Treibers (11) erreicht hat und wahrend der erste Schalter (12) noch AN ist, der jeweiligen Vorspannungsleitung
(23), um so von der Sperrvorspannung auf eine vorgegebene Vorspannung zu wechseln, und dann

Ansteuern (t29) der jeweiligen Datenleitung (20), um von der Riicksetzspannung auf die Datenspannung zu wech-
seln, nachdem der Vorspannungsleitungstreiber (3) die jeweilige Vorspannungsleitung (23) angesteuert hat, um so
die vorgegebene Vorspannung an die Pixelschaltung anzulegen;

Ansteuern (t30-t31), nachdem der Datenleitungstreiber die jeweilige Datenleitung (20) angesteuert hat, um eine
Datenspannung an die Pixelschaltung anzulegen, der jeweiligen Vorspannungsleitung (23) in Ubereinstimmung mit
einer ersten allimahlichen Anderung, um so allmahlich von der vorgegebenen Vorspannung auf die Sperrvorspan-
nung zu wechseln, wobei dadurch eine Mobilitatskorrekturperiode beginnt;

Ansteuern (t32-t33) der ersten Abtastleitung (21) in Ubereinstimmung mit einer zweiten allmahlichen Anderung, um
so allmahlich vom zweiten Spannungspegel auf den ersten Spannungspegel zu wechseln, wobei dadurch die Mo-
bilitatskorrekturperiode endet, und dann

Ansteuern (t34) der zweiten Abtastleitung (22), um so von der ersten Spannung auf die zweie Spannung zu wechseln,
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wobei dadurch der zweite Schalter (16) der Pixelschaltung AN geschaltet wird und der Ansteuerstrom durch das
Lumineszenzelement (13) flieBen kann;

wobei die vorgegebene Vorspannung so eingestellt ist, dass eine Gate-Source-Spannung des Treibers (11) gleich
oder niedriger ist als die Schwellenspannung des Treibers (11), wenn die jeweilige Vorspannungsleitung (23) von
der Sperrvorspannung auf die vorgegebene Vorspannung gewechselt hat und wenn die jeweilige Datenleitung (20)
die Datenspannung an die Pixelschaltung anlegt.

Revendications
1. Dispositif de panneau d’affichage comprenant :

un circuit d’attaque de lignes de polarisation (3) destiné a piloter une pluralité de lignes de polarisation (23), un
circuit d’attaque de lignes de balayage (4) destiné a piloter une pluralité de lignes de balayage (21, 22), un
circuit d’attaque de lignes de données (5) destiné a piloter une pluralité de lignes de données (20), une pluralité
de circuits de pixels (10) et un contréleur destiné a commander le circuit d’attaque de lignes de polarisation (3),
le circuit d’attaque de lignes de balayage (4) et le circuit d’attaque de lignes de données (5), chaque circuit de
pixel (10) comprenant :

un élément luminescent (13),

un circuit d’attaque (11) comportant une électrode de grille, une électrode de drain et une électrode de
source, ledit circuit d’attaque étant configuré pour piloter un courant d’attaque au travers de I'élément
luminescent (13),

un premier interrupteur (12) couplé entre I'une de la pluralité de lignes de données (20) et I'électrode de
grille du circuit d’attaque (11), ledit premier interrupteur étant commandé par une électrode de grille couplée
a une premiere ligne de balayage (21) de la pluralité de lignes de balayage,

un second interrupteur (16) couplé entre la premiéere ligne de balayage et I'électrode de source du circuit
d’attaque (11), ledit second interrupteur (16) étant commandé par une électrode de grille couplée a une
seconde ligne de balayage (22) de la pluralité de lignes de balayage,

un premier condensateur (14) couplé entre I'électrode de grille du circuit d’attaque (11) et I'électrode de
source du circuit d’attaque (11), et

un second condensateur (15) couplé entre I'électrode de source du circuit d’attaque (11) et 'une de la
pluralité de lignes de polarisation (23),

dans lequel le circuit d’attaque de lignes de balayage (4) est congu pour effectuer les opérations suivantes pour
chaque circuit de pixel :

le pilotage (t01, t02) de la premiére ligne de balayage (21), alors que le circuit d’attaque de lignes de
données pilote la ligne de données respective pour appliquer une tension de réinitialisation au circuit de
pixel, de sorte a passer d’'un premier niveau de tension a un second niveau de tension, puis du second
niveau de tension au premier niveau de tension, enrendant ainsi conducteur et bloqué le premier interrupteur
(12) du circuit de pixel, et puis

le pilotage (102, t03) de la seconde ligne de balayage (21) de sorte a passer d’un premier niveau de tension
a un second niveau de tension puis du second niveau de tension au premier niveau de tension, en rendant
ainsi conducteur et bloqué le second interrupteur (16) du circuit de pixel, et puis

le pilotage (t04) de la premiére ligne de balayage (21) de sorte a passer du premier niveau de tension au
second niveau de tension, en rendant ainsi de nouveau conducteur le premier interrupteur (12) du circuit
de pixel alors que le circuit d’attaque de lignes de données pilote encore la ligne de données respective
pour appliquer la tension de réinitialisation au circuit de pixel, en autorisant ainsi la circulation d’'un courant
de drain au travers du circuit d’attaque (11) jusqu’a ce que la tension aux bornes du premier condensateur
(14) atteigne la tension de seuil du circuit d’attaque (11),

danslequel le circuit d’attaque de lignes de polarisation (3) est congu pour effectuer les opérations suivantes
pour chaque circuit de pixel :

le pilotage (t08) de la ligne de polarisation respective (23), aprés que la tension aux bornes premiers
condensateur (14) a atteint la tension de seuil du circuitd’attaque (11) et alors que le premier interrupteur
(12) est toujours conducteur, de sorte a passer d’une tension de polarisation inverse a une tension de
polarisation prédéterminée, et puis
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le pilotage (t110at11) de laligne de polarisation respective (23) en fonction d’'une modification graduelle,
apres que le circuit d’attaque de lignes de données a piloté la ligne de données respective (20) pour
appliquer une tension de données sur le circuit de pixel, de sorte a passer progressivement de la
tension de polarisation prédéterminée ala tension de polarisation inverse, en débutant ainsi une période
de correction de mobilité,

dans lequel le circuit d’attaque de lignes de données (5) est congu pour effectuer les opérations sui-
vantes pour chaque circuit de pixel :

le pilotage (t09) de la ligne de données respective (20) pour passer de la tension de réinitialisation
a la tension de données aprés que le circuit d’attaque de lignes de polarisation (3) a piloté la ligne
de polarisation respective (23) de sorte a appliquer la tension de polarisation prédéterminée au
circuit de pixel,

dans lequel la tension de polarisation prédéterminée est établie de sorte a ce que la tension grille
source du circuit d’attaque (11) soit inférieure ou égale a la tension de seuil du circuit d’attaque
(11) lorsque la ligne de polarisation respective (23) est passée de la tension de polarisation inverse
a la tension de polarisation prédéterminée et lorsque la ligne de données respective (20) applique
la tension de données sur le circuit de pixel,

dans lequel la tension de polarisation prédéterminée est en outre établie de sorte a ce que la
tension aux bornes de I'élément luminescent (13) soit inférieure a une tension de seuil de I'élément
luminescent lorsque la tension aux bornes du premier condensateur (14) a atteint la tension de
seuil du circuit d’attaque (11),

dans lequel le circuit d’attaque de lignes de balayage (4) est en outre congu pour piloter (112 a t13)
la premiére ligne de balayage (21) en fonction d’'une seconde modification graduelle de sorte a
passer progressivement du second niveau de tension au premier niveau de tension, en achevant
ainsi la période de correction de mobilité et en autorisant la circulation du courant d’attaque au
travers de I'élément luminescent (13).

2. Dispositif de panneau d’affichage comprenant :

un circuit d’attaque de lignes de polarisation (3) destiné a piloter une pluralité de lignes de polarisation (23), un
circuit d’attaque de lignes de balayage (4) destiné a piloter une pluralité de lignes de balayage (21, 22), un
circuit d’attaque de lignes de données (5) destiné a piloter une pluralité de lignes de données (20), une pluralité
de circuits de pixels (10) et un contréleur destiné a commander le circuit d’attaque de lignes de polarisation (3),
le circuit d’attaque de lignes de balayage (4) et le circuit d’attaque de lignes de données (5), chaque circuit de
pixel (10) comprenant :

un élément luminescent (13),

un circuit d’attaque (11) comportant une électrode de grille, une électrode de drain et une électrode de
source, ledit circuit d’attaque étant configuré pour piloter un courant d’attaque au travers de I'élément
luminescent (13),

un premier interrupteur (12) couplé entre I'une de la pluralité de lignes de données (20) et I'électrode de
grille du circuit d’attaque (11), ledit premier interrupteur étant commandé par une électrode de grille couplée
a une premiere ligne de balayage (21) de la pluralité de lignes de balayage,

un second interrupteur (16) couplé entre I'électrode de source du circuit d’attaque (11) et I'élément lumi-
nescent (13), ledit second interrupteur (16) étant commandé par une électrode de grille couplée a une
seconde ligne de balayage (22) de la pluralité de lignes de balayage,

un premier condensateur (14) couplé entre I'électrode de grille du circuit d’attaque (11) et I'électrode de
source du circuit d’attaque (11), et

un second condensateur (15) couplé entre I'électrode de source du circuit d’attaque (11) et 'une de la
pluralité de lignes de polarisation (23),

dans lequel le circuit d’attaque de lignes de balayage (4) est congu pour effectuer les opérations suivantes pour
chaque circuit de pixel :

le pilotage (t21) de la premiére ligne de balayage (21), alors que le circuit d’attaque de lignes de données
pilote la ligne de données respective pour appliquer une tension de réinitialisation au circuit de pixel, de
sorte a passer d’un premier niveau de tension a un second niveau de tension, en rendant ainsi conducteur
le premier interrupteur (12) du circuit de pixel, et puis
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le pilotage (t22) de la seconde ligne de balayage (21) de sorte a passer d’un second niveau de tension a
un premier niveau de tension, en bloquant ainsi le second interrupteur (16) du circuit de pixel,
danslequel le circuit d’attaque de lignes de polarisation (3) est congu pour effectuer les opérations suivantes
pour chaque circuit de pixel :

le pilotage (124 a t28) de la ligne de polarisation respective (23), alors que le circuit d’attaque de lignes
de données pilote encore la ligne de données respective pour appliquer la tension de réinitialisation
au circuit de pixel, de sorte a appliquer une tension de polarisation inverse au second condensateur
(15), en autorisant ainsi la circulation d’'un courant de drain au travers du circuit d’attaque (11) jusqu’a
ce que la tension aux bornes du premier condensateur (14) atteigne la tension de seuil du circuit
d’attaque (11),

le pilotage (128) de la ligne de polarisation respective (23), aprés que la tension aux bornes du premier
condensateur (14) a atteint la tension de seuil du circuitd’attaque (11) et alors que le premier interrupteur
(12) est toujours conducteur, de sorte a passer de la tension de polarisation inverse a une tension de
polarisation prédéterminée, et puis

le pilotage (t30 a t31) de la ligne de polarisation respective (23) en fonction d’'une premiere modification
graduelle, aprés que le circuit d’attaque de données a piloté la ligne de données respective (20) pour
appliquer une tension de données au circuit de pixel, de sorte a passer progressivement de la tension
de polarisation prédéterminée a la tension de polarisation inverse, en commengcant ainsi une période
de correction de mobilité,

dans lequel le circuit d’attaque de lignes de données (5) est congu pour effectuer les opérations sui-
vantes pour chaque circuit de pixel :

le pilotage (t29) de la ligne de données respective (20) pour passer de la tension de réinitialisation
a la tension de données, aprés que le circuit d’attaque de lignes de polarisation (3) a piloté la ligne
de polarisation respective (23) de sorte a appliquer la tension de polarisation prédéterminée au
circuit de pixel,

dans lequel la tension de polarisation prédéterminée est établie de sorte a ce que la tension grille
source du circuit d’attaque (11) soit inférieure ou égale a la tension de seuil du circuit d’attaque
(11) lorsque la ligne de polarisation respective (23) est passée de la tension de polarisation inverse
a la tension de polarisation prédéterminée et lorsque la ligne de données respective (20) applique
la tension de données sur le circuit de pixel,

dans lequel le circuit d’attaque de lignes de balayage (4) est en outre congu pour piloter (132 a t33)
la premiére ligne de balayage (21) en fonction d’'une seconde modification graduelle de sorte a
passer progressivement du second niveau de tension au premier niveau de tension, en achevant
ainsi la période de correction de mobilité, et pour ensuite piloter (t34) la seconde ligne de balayage
(22) de sorte a passer de la premiére tension a la seconde tension en rendant ainsi conducteur le
second interrupteur (16) du circuit de pixel et en autorisant la circulation du courant d’attaque au
travers de I'élément luminescent (13).

Dispositif de panneau d’affichage selon la revendication 1 ou la revendication 2,

dans lequel le circuit d’attaque de lignes de polarisation (3) est congu pour effectuer le pilotage des lignes de
polarisation (23) de sorte a ce que la premiere modification graduelle de la tension de polarisation prédéterminée
a la tension de polarisation inverse soit effectuée sur un intervalle de temps de transition prédéterminé, et

dans lequel le circuit d’attaque de lignes de balayage (4) est congu pour effectuer le pilotage des premiéres lignes
de balayage (21) de sorte a ce que la seconde modification graduelle du second niveau de tension au premier
niveau de tension soit effectuée sur un intervalle de temps de transition prédéterminé.

Dispositif de panneau d’affichage selon la revendication 1 ou la revendication 2,

dans lequel la premiére modification graduelle de la tension de polarisation prédéterminée ala tension de polarisation
inverse correspond a un changement de la valeur de la tension de polarisation inverse appliquée sur le second
condensateur (15) sur un intervalle de temps allant d’'un début d’application a une fin d’application, dans I'un de la
pluralité de circuits de pixels (10) qui est situé dans la zone du panneau d’affichage la plus éloignée du contréleur.

Dispositif de panneau d’affichage selon la revendication 4, dans lequel la seconde modification graduelle du second
niveau de tension au premier niveau de tension correspond a un changement de la tension de la premiére électrode
de grille d’interrupteur dans celui de la pluralité de circuits de pixels (10) qui est situé dans la zone du panneau
d’affichage la plus éloignée du contrbleur.
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6. Dispositif d’affichage comprenant :

un dispositif de panneau d’affichage conforme a I'une quelconque des revendications 1 a 5, et
une source d’alimentation qui fournit de I'énergie au dispositif de panneau d’affichage.

7. Dispositif d’affichage selon la revendication 6, dans lequel I'élément luminescent est un élément électroluminescent
organique.

8. Procédé de commande du dispositif d’affichage conforme a la revendication 1, ledit procédé comprenant les étapes
suivantes :

le pilotage (101, t02) de la premiére ligne de balayage (21), alors que le circuit d’attaque de lignes de données
pilote la ligne de données respective pour appliquer une tension de réinitialisation au circuit de pixel, de sorte
a passer d’'un premier niveau de tension a un second niveau de tension, puis du second niveau de tension au
premier niveau de tension, en rendant ainsi conducteur et bloqué le premier interrupteur (12) du circuit de pixel,
et puis

le pilotage (02, t03) de la seconde ligne de balayage (21) de sorte a passer d’un premier niveau de tension a
un second niveau de tension puis du second niveau de tension au premier niveau de tension, en rendant ainsi
conducteur et bloqué le second interrupteur (16) du circuit de pixel, et puis

le pilotage (t04) de la premiére ligne de balayage (21) de sorte a passer du premier niveau de tension au second
niveau de tension, en rendant ainsi de nouveau conducteur le premier interrupteur (12) du circuit de pixel alors
que le circuit d’attaque de lignes de données pilote encore la ligne de données respective pour appliquer la
tension de réinitialisation au circuit de pixel, en autorisant ainsi la circulation d’un courant de drain au travers
du circuit d’attaque (11) jusqu’a ce que la tension aux bornes du premier condensateur (14) atteigne la tension
de seuil du circuit d’attaque (11),

le pilotage (t08) de la ligne de polarisation respective (23), aprés que la tension aux bornes premiers conden-
sateur (14) a atteint la tension de seuil du circuit d’attaque (11) et alors que le premier interrupteur (12) est
toujours conducteur, de sorte a passer d’'une tension de polarisation inverse a une tension de polarisation
prédéterminée, et puis

le pilotage (t09) de la ligne de données respective (20) pour passer de la tension de réinitialisation a la tension
de données apres que le circuit d’attaque de lignes de polarisation (3) a piloté la ligne de polarisation respective
(23) de sorte a appliquer la tension de polarisation prédéterminée au circuit de pixel,

le pilotage (110 a t11) de la ligne de polarisation respective (23) en fonction d’'une modification graduelle, aprés
que le circuit d’attaque de lignes de données a piloté la ligne de données respective (20) pour appliquer une
tension de données sur le circuit de pixel, de sorte a passer progressivement de la tension de polarisation
prédéterminée alatension de polarisation inverse, en débutant ainsi une période de correction de mobilité, et puis
le pilotage (112 a t13) de la premiére ligne de balayage (21) en fonction d’'une seconde modification graduelle
de sorte a passer progressivement du second niveau de tension au premier niveau de tension, en achevant
ainsi la période de correction de mobilité et en autorisant la circulation du courant d’attaque au travers de
I'élément luminescent (13),

dans lequel la tension de polarisation prédéterminée est établie de sorte a ce que la tension grille source du
circuit d’attaque (11) soit inférieure ou égale a la tension de seuil du circuit d’attaque (11) lorsque la ligne de
polarisation respective (23) est passée de la tension de polarisation inverse a la tension de polarisation prédé-
terminée et lorsque la ligne de données respective (20) applique la tension de données sur le circuit de pixel,
dans lequel la tension de polarisation prédéterminée est en outre établie de sorte a ce que la tension aux bornes
de I'élément luminescent (13) soit inférieure a une tension de seuil de I'élément luminescent lorsque la tension
aux bornes du premier condensateur (14) a atteint la tension de seuil du circuit d’attaque (11).

9. Procédé de commande du dispositif d’affichage conforme a la revendication 2, ledit procédé comprenant les étapes
suivantes :

le pilotage (121) de la premiére ligne de balayage (21), alors que le circuit d’attaque de lignes de données pilote
la ligne de données respective pour appliquer une tension de réinitialisation au circuit de pixel, de sorte a passer
d’'un premier niveau de tension a un second niveau de tension, en rendantainsi conducteur le premierinterrupteur
(12) du circuit de pixel, et puis

le pilotage (t22) de la seconde ligne de balayage (21) de sorte a passer d’un second niveau de tension a un
premier niveau de tension, en bloquant ainsi le second interrupteur (16) du circuit de pixel,

le pilotage (24 a t28) de la ligne de polarisation respective (23), alors que le circuit d’attaque de lignes de
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données pilote encore la ligne de données respective pour appliquer la tension de réinitialisation au circuit de
pixel, de sorte a appliquer une tension de polarisation inverse au second condensateur (15), en autorisant ainsi
la circulation d’'un courant de drain au travers du circuit d’attaque (11) jusqu’a ce que la tension aux bornes du
premier condensateur (14) atteigne la tension de seuil du circuit d’attaque (11), le pilotage (128) de la ligne de
polarisation respective (23), aprés que la tension aux bornes du premier condensateur (14) a atteint la tension
de seuil du circuit d’attaque (11) et alors que le premier interrupteur (12) est toujours conducteur, de sorte a
passer de la tension de polarisation inverse a une tension de polarisation prédéterminée, et puis

le pilotage (t29) de la ligne de données respective (20) pour passer de la tension de réinitialisation a la tension
de données, aprés que le circuit d’attaque de lignes de polarisation (3) a piloté la ligne de polarisation respective
(23) de sorte a appliquer la tension de polarisation prédéterminée au circuit de pixel,

le pilotage (t30at31) de laligne de polarisation respective (23) en fonction d’'une premiere modification graduelle,
apres que le circuit d’attaque de données a piloté la ligne de données respective (20) pour appliquer une tension
de données au circuit de pixel, de sorte a passer progressivement de la tension de polarisation prédéterminée
a la tension de polarisation inverse, en commencgant ainsi une période de correction de mobilité,

le pilotage (t32 a t33) de la premiére ligne de balayage (21) en fonction d’'une seconde modification graduelle
de sorte a passer progressivement du second niveau de tension au premier niveau de tension, en achevant
ainsi la période de correction de mobilité, et puis

le pilotage (t34) de la seconde ligne de balayage (22) de sorte a passer de la premiére tension a la seconde
tension en rendant ainsi conducteur le second interrupteur (16) du circuit de pixel et en autorisant la circulation
du courant d’attaque au travers de I'élément luminescent (13),

dans lequel la tension de polarisation prédéterminée est établie de sorte a ce que la tension grille source du
circuit d’attaque (11) soit inférieure ou égale a la tension de seuil du circuit d’attaque (11) lorsque la ligne de
polarisation respective (23) est passée de la tension de polarisation inverse a la tension de polarisation prédé-
terminée et lorsque la ligne de données respective (20) applique la tension de données sur le circuit de pixel.
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FIG. 13
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FIG. 16
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