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DISPLAY DEVICE DRIVE METHOD AND
DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to display device
drive methods, more specifically to a display device, such as
an organic EL display device, which includes electro-optical
elements driven by current, and a method for driving the
same.

BACKGROUND ART

[0002] In recent years, organic EL (electroluminescent)
display devices have been drawing attention and actively
developed as thin display devices that achieve high image
quality and low power consumption. In such an organic EL
display device, pixel circuits, including organic EL ele-
ments, which are self-illuminating display elements driven
by current, drive transistors, etc., are disposed in a matrix.
[0003] In Patent Document 1, a logic power supply volt-
age continues to be outputted for a power-off delay period in
an OFF sequence initiated at the time when an organic EL
display device is powered off, whereby a panel driver circuit,
which is driven by the logic power supply voltage, is used
to supply each pixel with preset black display data. Thus, it
is possible to release electric charge remaining in the pixel,
thereby erasing an afterimage appearing at the time of power
off or an afterimage appearing on a display panel rebooted
by turning power back on after power off.

CITATION LIST

Patent Document

[0004] Patent Document 1: Japanese Laid-Open Patent
Publication No. 2014-71450

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] However, the pixel circuit of the organic EL dis-
play device described in Patent Document 1 does not include
a data compensation circuit as provided in organic EL
display devices to be described later in embodiments of the
present invention in order to compensate for threshold
voltage variations of drive transistors by means of diode
connection. Accordingly, even when a drive method
described in Patent Document 1 is applied to a pixel circuit
with a diode-connected data compensation circuit, some
electric charge remains in the pixel circuit at the time of
power off; resulting in deterioration of transistors included in
the pixel circuit or an afterimage appearing when another
image is displayed on a display panel by turning the power
back on after the power off.

[0006] Therefore, an objective of the present invention is
to provide a display device drive method and a display
device, both of which allow pixel circuits to be discharged
without leaving electric charge in an OFF sequence pet-
formed for power off.

Solution to the Problems

[0007] A first aspect of the present invention is directed to
a method for driving an active-matrix display device for
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displaying an image by causing electro-optical elements to
emit light, the display device including:
[0008] a plurality of data lines to be supplied with data
signals for displaying the image;
[0009] a plurality of scanning lines disposed so as to
cross the data lines;
[0010] a plurality of pixel circuits provided at intersec-
tions of the data lines and the scanning lines;
[0011] a data line driver circuit configured to supply the
data signals respectively to the data lines; and
[0012] a scanning line driver circuit configured to
sequentially select and thereby activate the scanning
lines at times when the data signals are supplied to the
data lines corresponding to the scanning lines,

[0013] the pixel circuit includes:
[0014] the electro-optical element;
[0015] a drive transistor configured to control a current

flowing in the electro-optical element and having a
control terminal and a first conductive terminal elec-
trically connected when the scanning line correspond-
ing to the pixel circuit is activated;

[0016] a first node connected to the control terminal;

[0017] asecond node connected to a second conductive
terminal of the drive transistor;

[0018] a data compensation circuit configured to com-
pensate for changes of a threshold voltage of the drive
transistor and hold a voltage between the control ter-
minal and the first conductive terminal; and

[0019] an initialization circuit configured to initialize a
potential on the first node, and

[0020] an OFF sequence involved in powering off the
display device includes:

[0021] an initialization step for writing a first ground
potential to the first node at some point during a period
after the power off, in which a black display potential
corresponding to black display data is supplied to the
data lines, the first ground potential initializing the
potential on the first node; and

[0022] awriting step for, when the corresponding scan-
ning line is activated, writing a second ground potential
to the second node through the data line so as not to
electrically connect the control terminal and the first
conductive terminal.

[0023] According to a second aspect of the present inven-
tion, in the first aspect of the present invention,

[0024] transistors included in the pixel circuit are P-chan-
nel transistors, and

[0025] the second ground potential is less than or equal to
a potential obtained by adding the threshold voltage of the
drive transistor to the first ground potential.

[0026] According to a third aspect of the present inven-
tion, in the first aspect of the present invention,

[0027] transistors included in the pixel circuit are N-chan-
nel transistors, and

[0028] the second ground potential is greater than or equal
to a potential obtained by subtracting the threshold voltage
of the drive transistor from the first ground potential.
[0029] According to a fourth aspect of the present inven-
tion, in the first aspect of the present invention,

[0030] the initialization circuit includes an initialization
line for supplying the first ground potential and an initial-
ization transistor configured to electrically connect the ini-
tialization line and the first node, and
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[0031] the initialization step includes:

[0032] supplying the first ground potential to the ini-
tialization line after the power off;

[0033] rendering the initialization transistor conductive
in accordance with an active preceding scanning signal
outputted by the scanning line driver circuit; and

[0034] writing the first ground potential from the ini-
tialization line to the first node via the initialization
transistor.

[0035] According to a fifth aspect of the present invention,
in the first aspect of the present invention,

[0036] the display device further includes a power supply
configured to supply a power supply voltage to the electro-
optical element, and

[0037] in the initialization step, the first ground potential
is written to the first node at a time when the power supply
voltage is stopped from being supplied to the electro-optical
element.

[0038] According to a sixth aspect of the present inven-
tion, in the first aspect of the present invention,

[0039] the display device further includes a writing tran-
sistor configured to electrically connect the data line and the
second node, and

[0040] the writing step includes:

[0041] supplying the second ground potential to the
data line;

[0042] rendering the writing transistor conductive in
accordance with a current scanning signal activating
the corresponding scanning line; and

[0043] writing the second ground potential supplied to
the data line to the second node.

[0044] According to a seventh aspect of the present inven-
tion, in the sixth aspect of the present invention,
[0045] the data compensation circuit includes:

[0046] a compensation transistor configured to electri-
cally connect the first conductive terminal and the
control terminal of the drive transistor in accordance
with a scanning signal provided by the scanning line
driver circuit; and

[0047] acapacitive element configured to hold a voltage
between the first conductive terminal and the control
terminal,

[0048] the pixel circuit includes a third node connected to
the first conductive terminal of the drive transistor, and
[0049] the writing step further includes:

[0050] rendering the compensation transistor conduc-
tive in accordance with the current scanning signal; and

[0051] writing the second ground potential written to
the first node to the third node via the conductive
compensation transistor.

[0052] According to an eighth aspect of the present inven-
tion, in the first aspect of the present invention,

[0053] the display device further includes a plurality of
select/output circuits configured to select color data signals
from among a plurality of color data signals for displaying
color images and supply the selected color data signals
respectively to the data lines, the plurality of color data
signals being included in data signals that are supplied from
the data line driver circuit and correspond to a plurality of
primary colors,

[0054] the pixel circuits include a plurality of subpixel
circuits configured to cause the electro-optical elements to
emit light in accordance with the color data signals,
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[0055] the initialization step includes simultaneously writ-
ing the first ground potential supplied through the initial-
ization line to the first nodes of the subpixel circuits,
[0056] the writing step includes:

[0057] writing the second ground potential sequentially
to the data lines, the second ground potential corre-
sponding to each of the primary colors selected by the
select/output circuits; and

[0058] rendering the writing transistor conductive in
accordance with a current scanning signal outputted by
the scanning line driver circuit, thereby writing the
second ground potential simultaneously to the second
nodes of the subpixel circuits through the data lines.

[0059] A ninth aspect of the present invention is directed
to an active-matrix display device for displaying an image
by causing electro-optical elements to emit light, the display
device including:

[0060] a plurality of data lines to be supplied with data
signals for displaying the image;

[0061] a plurality of scanning lines disposed so as to
cross the data lines;

[0062] a plurality of pixel circuits provided at intersec-
tions of the data lines and the scanning lines;

[0063] a data line driver circuit configured to supply the
data signals respectively to the data lines; and

[0064] a scanning line driver circuit configured to
sequentially select and thereby activate the scanning
lines at times when the data signals are supplied to the
data lines corresponding to the scanning lines,

the pixel circuit mcludes:
0065] the pixel circuit includ:
[0066] the electro-optical element;
[0067] a drive transistor configured to control a current

flowing in the electro-optical element and having a
control terminal and a first conductive terminal elec-
trically connected when the scanning line correspond-
ing to the pixel circuit is active;

[0068] a first node connected to the control terminal;

[0069] asecond node connected to a second conductive
terminal of the drive transistor;

[0070] a data compensation circuit configured to com-
pensate for changes of a threshold voltage of the drive
transistor and hold a voltage between the control ter-
minal and the first conductive terminal; and

[0071] an initialization circuit configured to initialize a
potential on the first node,

[0072] when the display device is powered off, the initial-
ization circuit writes a first ground potential to the first node
at some point during a period in which a black display
potential corresponding to black display data is supplied to
the data lines, the first ground potential initializing the
potential on the first node, and

[0073] when the corresponding scanning line is activated,
the data compensation circuit writes a second ground poten-
tial to the second node through the data line so as not to
electrically connect the control terminal and the first con-
ductive terminal.

Effect of the Invention

[0074] In the first aspect, during an OFF sequence period
in which the display device is powered off, the first node is
set to the first ground potential. As a result, even when the
second ground potential is supplied from the data line to the
second conductive terminal of the drive transistor, the gate
terminal of the drive transistor is not charged with a gate-
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to-source voltage. Accordingly, the display device is pow-
ered off with the gate terminal of the drive transistor being
charged with the first ground potential. Therefore, since any
electric charge in the pixel circuit is released and no electric
charge remains in the pixel circuit at the end of the OFF
sequence period, transistors included in the pixel circuit are
kept from deteriorating, and no afterimage appears when
another image is displayed by turning the power back on
after the power off.

[0075] In the second aspect, since the transistors included
in the pixel circuit are P-channel transistors and the second
ground potential is less than or equal to a potential obtained
by adding the threshold voltage of the drive transistor to the
first ground potential, even when the second ground poten-
tial is supplied from the data line to the second conductive
terminal of the drive transistor, the gate terminal of the drive
transistor is not charged with the gate-to-source voltage.
Thus, effects similar to those achieved by the first aspect can
be achieved.

[0076] In the third aspect, since the transistors included in
the pixel circuit are N-channel transistors and the second
ground potential is greater than or equal to a potential
obtained by subtracting the threshold voltage of the drive
transistor from the first ground potential, even when the
second ground potential is supplied from the data line to the
second conductive terminal of the drive transistor, the gate
terminal of the drive transistor is not charged with the
gate-to-source voltage. Thus, effects similar to those
achieved by the first aspect can be achieved.

[0077] In the fourth aspect, the potential with which to
charge the initialization line is changed from the initializa-
tion potential to the first ground potential, and the first
ground potential is written to the first node. Thus, the
potential on the first node can be readily changed to the first
ground potential, with the result that no electric charge
remains in the pixel circuit after the OFF sequence period.
[0078] In the fifth aspect, the first ground potential is
written to the first node at the time when the power supply
voltage is stopped from being supplied to the electro-optical
element, and therefore, the first node can be efficiently
initialized.

[0079] In the sixth aspect, the drive transistor is in OFF
state because of the first ground potential written to the first
node. In this case, by rendering the writing transistor in ON
state, the second ground potential is written from the data
line to the second node connected to the second conductive
terminal of the drive transistor and the second conductive
terminal of the writing transistor. Thus, the drive transistor
can more reliably be maintained in OFF state, with the result
that no electric charge remains in the pixel circuit after the
OFF sequence period.

[0080] In the seventh aspect, the drive transistor is in OFF
state because of the first ground potential written to the first
node. Accordingly, by rendering the compensation transistor
in ON state, the first ground potential written to the first node
is also written to the third node connected to the first
conductive terminal of the drive transistor and the first
conductive terminal of the compensation transistor. Thus,
the drive transistor can more reliably be maintained in OFF
state, with the result that no electric charge remains in the
pixel circuit after the OFF sequence period.

[0081] Inthe eighth aspect, the display device includes the
select/output circuits that select color data signals from
among a plurality of color data signals for displaying color
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images and supply the selected color data signals respec-
tively to the data lines, the plurality of color data signals
being included in data signals that correspond to a plurality
of primary colors; during the OFF sequence period in which
the display device is powered off, initially, first nodes of all
subpixel circuits are simultaneously set to the first ground
potential. Next, the second ground potential is supplied from
the data line sequentially to the second conductive terminals
of the drive transistors for respective subpixel circuits. In
this case, as in the first aspect, the gate terminals of the drive
transistors are not charged with the gate-to-source voltage,
and therefore, the display device is powered off with the gate
terminals of the drive transistors being charged with the first
ground potential. Thus, any electric charge in each subpixel
circuit is released and no electric charge remains in the
subpixel circuit at the end of the OFF sequence period,
whereby the transistors included in the subpixel circuit are
kept from deteriorating, and no afterimage appears when
another image is displayed by turning the power back on
after the power off.

[0082] The ninth aspect renders it possible to achieve
effects similar to those achieved by the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0083] FIG. 1 is a circuit diagram illustrating the configu-
ration of a pixel circuit including a diode-connected data
compensation circuit.

[0084] FIG. 2 is a timing chart describing a method for
driving the pixel circuit shown in FIG. 1 during an OFF
sequence period in a basic study.

[0085] FIG. 3 is a block diagram illustrating the general
configuration of an organic EL display device according to
a first embodiment.

[0086] FIG. 4 is a timing chart describing a method for
driving a pixel circuit of the organic EL display device
according to the embodiment shown in FIG. 3 during an
OFF sequence period.

[0087] FIG. 5is a timing chart describing the operation of
the organic EL display device shown in FIG. 3 during the
OFF sequence period.

[0088] FIG. 6 is a timing chart describing a method for
driving a pixel circuit of an organic EL display device
according to a variant of the first embodiment during an OFF
sequence period.

[0089] FIG. 7 is a block diagram illustrating the general
configuration of an organic EL display device according to
a second embodiment of the present invention.

[0090] FIG. 8 is a circuit diagram illustrating the configu-
ration of a demultiplexer included in a demultiplexing part
of the organic EL display device shown in FIG. 7.

[0091] FIG. 9 is a timing chart describing a method for
driving subpixel circuits of the organic EL display device
shown in FIG. 7 during an OFF sequence period.

MODES FOR CARRYING OUT THE
INVENTION

1. Basic Study

[0092] Before describing an organic EL display device
according to the present embodiment, an organic EL display
device in which data compensation circuits in pixel circuits
are diode-connected circuits will be described with respect
to the principle of transistor deterioration and afterimage
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appearance due to electric charge remaining in the pixel
circuits in the course of an OFF sequernce. Note that unless
otherwise specified, transistors will be described herein as
being of P-channel type, but the transistors are not limited to
P-channel type and may be of N-channel type. Moreover, in
the present embodiment, the transistors are, but are not
limited to, for example, thin-film transistors (TFTs). The
P-channel transistor is rendered in ON state when a low-
level potential is supplied at a gate terminal, and in OFF state
when a high-level potential is supplied.

1.1 Configuration of the Pixel Circuit

[0093] FIG. 1 is a circuit diagram illustrating the configu-
ration of a pixel circuit 11 including a diode-connected data
compensation circuit 42. Referring to FIG. 1, the pixel
circuit 11 includes one organic EL element OLED (also
referred to as an “electro-optical element™), six transistors
T1 to T6, and one capacitor C. More specifically, included
in the pixel circuit 11 are an organic EL element OLED, a
drive transistor T1, a writing transistor T2, a compensation
transistor T3, an initialization transistor T4, a power supply
transistor T5, an emission control transistor T6, and a
capacitor C serving as a capacitive element.

[0094] The drive transistor T1 has a gate terminal (also
referred to as a “control terminal”), a first conductive
terminal, and a second conductive terminal; the first con-
ductive terminal is connected to a third node N3, and the
second conductive terminal is connected to a second node
N2. In the case of the drive transistor T1, the first conductive
terminal and the second conductive terminal respectively
serve as a drain terminal and a source terminal, or vice versa,
depending on carrier flow. For example, a data voltage
supplied from a data line D; is provided through the writing
transistor T2, the drive transistor T1, and the compensation
transistor T3 to the gate terminal of the drive transistor T1.
In this case, the first conductive terminal of the drive
transistor T1 serves as a drain terminal, and the second
conductive terminal serves as a source terminal.

[0095] The pixel circuit 11 is connected to a scanning line
S (also referred to as a “current scanning line”), a scanning
line S, , (also referred to as a “preceding scanning line”)
immediately preceding the current scanning line S, an
emission line E,, the data line D,, a high-level power line
ELVDD, a low-level power line ELVSS, and an initializa-
tion line V,,,;. Note that the high-level power line ELVDD is
a power line for supplying a high-level potential ELVDD,
the low-level power line ELVSS is a power line for supply-
ing a low-level potential ELVSS, and the initialization line
V,,: 1s a power line for supplying an initialization potential
Vi

[0096] In the pixel circuit 11, the writing transistor T2 has
a gate terminal connected to the current scanning line S, a
first conductive terminal connected to the data line D; as a
source terminal, and a second conductive terminal con-
nected to the second node N2 as a drain terminal. The
writing transistor T2 writes a data voltage with which the
data line D; is being charged, to the pixel circuit 11 in
response to the current scanning line S; being selected.

[0097] The source terminal, which is the second conduc-
tive terminal of the drive transistor T1, is connected by the
second node N2 to the drain terminal, which is the second
conductive terminal of the writing transistor T2. The drive
transistor T1 supplies the organic EL element OLED with a
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drive current I in accordance with a gate-to-source voltage
V,s via the emission control transistor T6 to be described
later.

[0098] The compensation transistor T3 is provided
between the gate terminal and the first conductive terminal
of the drive transistor T1, and has a first conductive terminal
connected by the third node N3 to the first conductive
terminal of the drive transistor T1. In the pixel circuit 11, the
compensation transistor T3 has a gate terminal connected to
the current scanning line S,. When the compensation tran-
sistor T3 is rendered in ON state in response to the current
scanning line S; being selected, the compensation transistor
T3 diode-connects the drive transistor T1 by connecting the
gate terminal and the first conductive terminal of the drive
transistor T1.

[0099] The initialization transistor T4 is provided between
the gate terminal of the drive transistor T1 and the initial-
ization line V,, and has a gate terminal connected to the
preceding scanning line S,1. When the initialization transis-
tor T4 is rendered in ON state in response to the preceding
scanning line S, being selected, a potential on a first node
N1, which connects a drain terminal of the initialization
transistor T4 and the gate terminal of the drive transistor T1,
is set to the initialization potential V,,;. As a result, the
initialization potential V, . is supplied to the gate terminal of
the drive transistor T1.

[0100] The power supply transistor T5 is provided
between the high-level power line ELVDD and the first
conductive terminal of the drive transistor T1, and has a gate
terminal connected to the emission line F, When the power
supply transistor T5 is rendered in ON state in response to
the emission line E, being selected, the drive transistor T1 is
supplied with the high-level potential ELVDD at the second
conductive terminal.

[0101] The emission control transistor T6 is provided
between the drive transistor T1 and the organic EL element
OLED, and has a gate terminal connected to the emission
line E,. When the emission control transistor T6 is rendered
in ON state in response to the emission line E; being
selected, the emission control transistor T6 supplies the
drive current I to the organic EL element OLED.

[0102] The capacitor C has a first terminal connected to
the gate terminal of the drive transistor T1 and a second
terminal connected to the high-level power line ELVDD.
The capacitor C holds a gate voltage V, of the drive
transistor T1 when the current scanning line S; connected to
the pixel circuit 11, including the capacitor C, is deselected,
whereby the compensation transistor T3 is rendered in OFF
state.

[0103] The organic EL element OLED has an anode (a
terminal of the organic EL element OLED) connected to a
second conductive terminal of the emission control transis-
tor T6 and a cathode (the other terminal of the organic EL
element OLED) connected to the low-level power line
ELVSS. The organic EL element OLED emits light with a
luminance in accordance with the drive current I supplied by
the drive transistor T1.

ini

1.2 Method for Driving the Pixel Circuit

[0104] FIG. 2 is a timing chart describing a method for
driving the pixel circuit 11 shown in FIG. 1 during an OFF
sequence period. As shown in FIG. 2, the OFF sequence
period is divided into: an initialization period during which
the initialization potential V,,, is provided to the first node
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N1 connected to the gate terminal of the drive transistor T1,
thereby initializing the first node N1; and a writing period
following the initialization of the first node N1, during
which a ground potential V_, , is written to the first node N1,
the second node N2, and the third node N3 through the data
line D,. Note that the OFF sequence period refers to a
processing period from reception of a power-off command
from a power switch, an external operating means, or the
like, until transition to a power-off state, which occurs after
each unit in the display device is set in a predetermined state.

[0105] First, the initialization period will be described. At
time tl, the preceding scanning line S, experiences a
change in potential from high level to low level. As a result,
a low-level voltage is supplied to the gate terminal of the
initialization transistor T4, whereby the initialization tran-
sistor T4 is rendered in ON state. Accordingly, the initial-
ization potential V, ,, which is lower than the ground poten-
tial V is supplied to the first node N1 from the

71>
initialization line V,,.: through the initialization transistor T4,
whereby the first node N1 is charged with the initialization
potential V.. At time 12, the preceding scanning line S,
experiences a change in potential from low level to high
level, whereby the initialization transistor T4 is rendered in
OFF state. In this manner, an initialization circuit 41, includ-
ing the initialization transistor 14, is operated during the
initialization period. In this case, since the potential on the
current scanning line S, is high-level, the data compensation
circuit 42, including the compensation transistor T3 and the
capacitor C, is not operated, and the data line D is set at the
ground potential V_, .

[0106] Next, the writing period will be described. At time
13, the current scanning line S; experiences a change in
potential from high level to low level. As a result, the writing
transistor T2 and the compensation transistor T3 are ren-
dered in ON state. Moreover, the data line D; is set at the
ground potential V. Accordingly, the ground potential
Vgna 01 the data line D, is written to the first node N1 via the
writing transistor T2, the drive transistor T1, and the com-
pensation transistor T3. In this case, the gate-to-source
voltage V,, on the drive transistor T1 is lower than the
ground potential V,, ; on the source terminal by a threshold
voltage V,, of the drive transistor T1. Accordingly, the
potential on the first node N1 connected to the gate terminal
of the drive transistor T1 does not rise from the initialization
potential V,,, to as high as the ground potential V,,,,, but
only to a potential lower than the ground potential V,, , by
the threshold voltage V,,.

[0107] As a result, electric charge held in the capacitor C
is not completely released, so that the organic EL display
device is powered off, leaving some electric charge unre-
leased. In this case, the ground potential V,,, provided
through the data line D, is written to the second node N2,
which connects the second conductive terminal of the drive
transistor T1 and the second conductive terminal of the
writing transistor T2, and also written to the third node N3,
which connects the first conductive terminal of the drive
transistor T1 and the first conductive terminal of the com-
pensation transistor T3. Accordingly, when the organic EL
display device is powered off, the electric charge remaining
in the capacitor C is left unreleased and might cause dete-
rioration of the drive transistor T1 and/or an afterimage
appearing on a display part 10 when the power is turned
back on.
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[0108] In this manner, the potential on the first node N1
connected to the gate terminal of the drive transistor T1 is
initialized to the initialization potential V,,, by the initial-
ization circuit 41 during the initialization period. Thereafter,
the data compensation circuit 42 performs potential com-
pensation, and therefore, even when an attempt is made to
write the ground potential V_, ,, with which the data line D,
is being charged, to the first node N1 in order to set the
potential on the first node N1 to the ground potential V.,
the potential on the first node N1 only rises to a value lower
than the ground potential V_,, , by the threshold voltage V.
Therefore, there is a problem in that the capacitor C holds an
electric charge corresponding to the threshold voltage V,,,
and the charge is left unreleased even after the OFF
sequence period.

[0109] Therefore, embodiments will be described below
with reference to drive methods which keep any electric
charge from remaining in the first node N1 after the OFF
sequence period.

2. First Embodiment

[0110] Hereinafter, a first embodiment of the present
invention will be described with reference to the accompa-
nying drawings.

2.1 General Configuration

[0111] FIG. 3 is a block diagram illustrating the general
configuration of an organic EL display device 1 according to
the first embodiment of the present invention. The organic
EL display device 1 according to the present embodiment is
generally a display device capable of color display in the
three primary colors, R, G, and B, but in the present
embodiment, for the sake of simplicity, the organic EL
display device 1 is assumed to be a display device for
displaying any one of the colors. Accordingly, the organic
EL display device 1 includes no demultiplexers.

[0112] Theorganic EL display device 1 is an active-matrix
display device including a display part 10, a display control
circuit 20, a data driver 30, a scan driver 50, and an emission
driver 60, as shown in FIG. 3. Since the organic EL display
device 1 includes no denmultiplexers, the data driver 30
supplies a data signal to each data line D;. Note that in the
present embodiment, the data driver 30 realizes a data line
driver circuit, the scan driver 50 realizes a scanning line
driver circuit, and the emission driver 60 realizes a control
line driver circuit. Moreover, the scan driver 50 and the
emission driver 60 may be integrally formed with or sepa-
rately formed from, for example, the display part 10.
[0113] The display part 10 has provided therein m (where
m is an integer of 2 or more) data lines D, to D,, and n
scanning lines S, to S, crossing the data lines. The display
part 10 has also provided therein (mxn) pixel circuits 11
corresponding to intersections of the data lines D, to D,, and
the scanning lines S, to S,. The display part 10 has n
emission lines E, to E,, provided parallel to the n scanning
lines S, to S, and serving as control lines. The m data lines
D, to D,, are connected to the data driver 30, and the n
scanning lines S, to S, are connected to the scan driver 50.
The n emission lines E, to E, are connected to the emission
driver 60.

[0114] The display part 10 has power lines provided in
common to the pixel circuits 11. More specifically, provided
is a power line for supplying a high-level potential ELVDD
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for driving organic EL elements to be described later, and
also a power line for supplying a low-level potential ELVSS
for driving the organic EL elements. There is also provided
an initialization line Vi, for supplying an initialization
potential V,,,, for an initialization operation to be described
later. These potentials are respectively supplied by a first
power supply 15 and a second power supply 16. In the
present embodiment, the high-level power line ELVDD
supplies the high-level potential ELVDD, and the low-level
power line ELVSS supplies the low-level potential ELVSS.
[0115] Furthermore, there are m data capacitors C, to C,,
respectively connected at one terminal to the m data lines D,
to D,, and grounded at the other terminal (not connected to
the data lines D)) so as to hold the data signals provided to
the data lines D,.

[0116] The display control circuit 20 outputs various con-
trol signals to the data driver 30, the scan driver 50, and the
emission driver 60. More specifically, the display control
circuit 20 outputs a data start pulse DSP, a data clock DCK,
display data DA, and a latch pulse LP to the data driver 30.
Moreover, the display control circuit 20 outputs a gate start
pulse SSP and a gate clock SCK to the scan driver 50 and
an emission start pulse EMSP and an emission clock EMCK
to the emission driver 60.

[0117] The data driver 30 includes unillustrated elements
such as an m-bit shift register, a sampling circuit, a latch
circuit, and m YA converters. The shift register has m
bistable circuits cascaded to each other, and transfers the
data start pulse DSP supplied to the first stage sequentially
to subsequent stages in synchronization with the data clock
DCK, with the result that sampling pulses are outputted from
the stages. Concurrently with the outputting of each sam-
pling pulse, the sampling circuit is supplied with display
data DA. The sampling circuit memorizes the display data
DA in accordance with the sampling pulse. Once the sam-
pling circuit memorizes the display data DA for one row, the
display control circuit 20 outputs a latch pulse LP to the latch
circuit. Upon reception of the latch pulse LP, the latch circuit
holds the display data DA memorized in the sampling
circuit. The D/A converters are provided corresponding to
the m data lines D, to D,, respectively connected to m output
terminals (not shown) of the data driver 30, in order to
supply the data lines D, to D,, with data signals, which are
analog signals converted from the display data DA held in
the latch circuit by the D/A converters.

[0118] The scan driver 50 drives the n scanning lines S, to
S,. More specifically, the scan driver 50 includes unillus-
trated elements such as a shift register and a buffer. The shift
register sequentially transfers gate start pulses SSP in syn-
chronization with a gate clock SCK. Scanning signals,
which are outputs from stages of the shift register, are
sequentially supplied to corresponding current scanning
lines S, (where j=1 to n) via the buffer. The m pixel circuits
11 connected to the current scanning line S; are collectively
selected by an active scanning signal (in the present embodi-
ment, a “low-level scanning signal”). Note that the scanning
signal supplied to the current scanning line S; will also be
referred to as the current scanning signal, and the scanning
signal supplied to the preceding scanning line S, ; will also
be referred to as the preceding scanning signal.

[0119] The emission driver 60 drives the n emission lines
E, to E,. More specifically, the emission driver 60 includes
unillustrated elements such as a shift register and a buffer.
The shift register sequentially transfers emission start pulses
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EMSP in synchronization with an emission clock EMCK.
Emission signals, which are outputs from stages of the shift
register, are supplied to corresponding emission lines B, via
the buffer.

2.2 Method for Driving the Pixel Circuit

[0120] The configuration of the pixel circuit 11 in the
organic EL display device 1 according to the present
embodiment is the same as the configuration of the pixel
circuit 11 described in the basic study and shown in FIG. 1,
and therefore, any description thereof will be omitted.
[0121] FIG. 4 is a timing chart describing a method for
driving the pixel circuit 11 of the organic EL display device
1 according to the present embodiment during an OFF
sequence period. The OFF sequence period shown in FIG. 4
consists of an initialization period and a writing period
provided following the initialization period, as in the timing
chart shown in FIG. 2. Note that in the following descrip-
tion, the ground potential V., with which the initialization
line V, , 1s charged will also be referred to as the first ground
potential V, ;. and the ground potential V,,,, with which
the data line D, is charged will also be referred to as the
second ground potential V,, .
[0122] First, the initialization period will be described. At
time t1, the preceding scanning line S, experiences a
change in potential from the ground potential V,, to low
level. As a result, the gate terminal of the initialization
transistor T4 is supplied with a low-level voltage, whereby
the initialization transistor T4 is rendered in ON state.
Moreover, at a time (not shown) when the organic EL
display device is provided with a power-off command, the
initialization line V, , experiences a change in potential from
low level to the first ground potential V,,,,, 1.e., high level.
As a result, unlike in the basic study, the first ground
potential V, ,,, which is a potential higher than the initial-
ization potential V,,;, is supplied from the initialization line
V,,,; to the first node N1 via the initialization transistor T4 in
ON state.

[0123] At time 12, the preceding scanning line S, expe-
riences a change in potential from low level to high level.
Note that since the potential on the current scanning line S,
is high-level, as in the basic study, the data compensation
circuit 42 is not operated, and the data line D, is set at the
second ground potential V,, .

[0124] Next, the writing period will be described. At time
13, the current scanning line S, experiences a change in
potential from high level to low level. Moreover, the data
line D, is set at the second ground potential V. Accord-
ingly, the writing transistor T2 is rendered in ON state, and
the second ground potential V,,, is written from the data
line D, to the second node N2 connected to both the source
terminal, which is the second conductive terminal of the
drive transistor T1, and the drain terminal, which is the
second conductive terminal of the writing transistor T2. On
the other hand, the first node N1 connected to the gate
terminal of the drive transistor T1 is set at the first ground
potential V,, ,, . Therefore, to keep the threshold voltage V,
from being compensated for by the data compensation
circuit 42, the following formula (1) needs to be established.

VenattVazVena 1)

[0125] In the case where formula (1) is established, the

first node N1 is not set to the gate-to-source voltage V,
represented by equation (2) below and remains at the first
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ground potential V_,,,, whereby the drive transistor T1
remains in OFF state. Accordingly, the data compensation
circuit 42 does not compensate for threshold voltage, and the
first node N1 remains at the first ground potential V.

Ves™Vena=V @

[0126] Furthermore, at time t3, since the current scanning
line S, is set to low level, the compensation transistor T3 has
a low-level voltage at the gate terminal. Accordingly, the
compensation transistor T3 is rendered in ON state. As a
result, through the compensation transistor T3, the first
ground potential V, ,, with which the first node N1 has been
charged during the initialization period is supplied to the
third node N3, which is a connecting point between the first
conductive terminal of the drive transistor T1 and the first
conductive terminal of the compensation transistor T3, with
the result that the third node N3 is set to the first ground
potential V,,, as well. In this manner, the first node N1 and
the third node N3 in the pixel circuit 11 are set at the first
ground potential V,, ,,, and the second node N2 is set at the
second ground potential V,,;,,, whereby the organic BL
display device 1 will not be powered off with any electric
charge remaining in the pixel circuit 11. Thus, no electric
charge remains in the pixel circuit, whereby the transistors
included in the pixel circuit 11 are kept from deteriorating
and no afterimage appears when the display part 10 displays
another image by turning power back on after power off.
[0127] FIG. 5 is a timing chart describing the operation of
the organic EL display device 1 during the OFF sequence
period. The operation of the organic EL display device 1
during the OFF sequence period will be described with
reference to FIG. 5. At time t0, the organic EL display device
1 is powered off, and the OFF sequence period starts. As has
already been described, the OFF sequence period is divided
into the initialization period from time t0 to time t3 and the
writing period from time t3 to time t5.

[0128] Once the organic EL display device 1 is powered
off and the OFF sequence period starts at time t0, the
potential of an image signal is switched to a black display
potential. As a result, the black display potential is applied
to charge the first node N1 through the data line D, the
writing transistor T2, the drive transistor T1, and the com-
pensation transistor T3, whereby the first node N1 is set at
the black display potential as well. During the initialization
period from time t0 to time t3 and the writing period from
time t3 to time 15, a high-level power line of the organic EL.
display device 1 maintains a high-level potential ELVDD,
and a low-level power line ELVSS maintains a low-level
potential ELVSS.

[0129] During the period from time t1 to time t2, the
high-level power line ELVDD, which supplies a power
supply potential to the organic EL element OLED of each
pixel circuit 11, experiences a change in potential from the
high-level potential ELVDD to the ground potential V,,,; or
floating state, and the low-level power line ELVSS experi-
ences a change in potential from the low-level potential
ELVSS 1o the ground potential V,,, or floating state. Con-
currently with this, the initialization potential V,,; on the
initialization line V,,, is changed from low level to the first
ground potential V.

[0130] During the period from time t2 to time t3, the data
driver 30 provides the data line D, with a black display
potential, which corresponds to a black display data signal
for causing the display part 10 to display an entirely black
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screen, with the result that the data line D, is charged with
the black display potential, which is written to the first node
N1 via the writing transistor T2, the drive transistor T1, and
the compensation transistor T3. Moreover, at time t2, the
initialization potential V,, is set to the first ground potential
Vnar- At time 13, the potential of the black display data
signal changes to the second ground potential V,, ., thereby
keeping the gate-to-source voltage V, from being written to
the gate terminal of the drive transistor T1, with the result
that the gate terminal remains at the first ground potential
V.1 and the drive transistor T1 is rendered in OFF state.
In this manner, the drive transistor T1 is rendered in OFF
state by changing the initialization potential V, , from low
level to the first ground potential V,,, ;,, i.e., high level, at the
time when the high-level potential ELVDD and the low-
level potential ELVSS are changed to the ground potential
V.4 or floating state. In the foregoing, the initialization
potential V, . on the initialization line V,, is changed from
low level to the first ground potential V,,,;; during the period
from time t1 to time t2, but this is not limiting, and such a
change may occur during any period, for example, the
period from time t0 to time t1 or from time 12 to time t3, so
long as the image signal is set at the black display potential
during that period.

[0131] It should be noted that the gate start pulse SSP and
the gate clock SCK intended for driving the scan driver 50
and the emission start pulse EMSP and the emission clock
EMCK intended for driving the emission driver 60 continue
to be outputted until time t4, and therefore, the data driver
30, the scan driver 50, and the emission driver 60 are
operated until time t4.

[0132] Next, the operation of the organic EL display
device 1 during the period from time t5 to time t7 will be
described. During the period from time t5 to time t6, each of
the high-level potential GVDD from the high-level power
supply of the organic EL display device 1 and the low-level
potential GVSS from the low-level power is changed to the
ground potential V,,,. Moreover, during the period from
time t5 to time t6, each of the gate start pulse SSP, the gate
clock SCK, the emission start pulse EMSP, and the emission
clock EMCK is changed from high or low level to the
ground potential V.

[0133] Inthe basic study, the initialization potential V, , on
the initialization line V,,, is changed from low level to the
first ground potential V,,,; during the period from time t5 to
time t6. However, in the present embodiment, as has already
been described, the initialization potential V,, is changed
from low level to high level during the period from time t1
to time t2 within the initialization period. Accordingly, in the
present embodiment, the first ground potential V, , with
which the first node N1 has been charged during the initial-
ization period keeps the drive transistor T1 in OFF state, and
therefore, no electric charge remains in the pixel circuit 11.

2.3 Effects

[0134] In the present embodiment, during the OFF
sequence period, the first node N1 is set to the first ground
potential V,, ,,, which is a potential higher than the initial-
ization potential V,,,. As a result, even when the second
ground potential V, ;, is supplied from the data line D), to
the second conductive terminal of the drive transistor T1, the
gate terminal of the drive transistor T1 is not charged with
the gate-to-source voltage V. Therefore, the organic EL
display device 1 is powered off with the gate terminal of the
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drive transistor T1 being charged with the first ground
potential V, ,,. Thus, no electric charge remains in the pixel
circuit 11 after the power off, whereby the transistors
included in the pixel circuit 11 are kept from deteriorating
and no afterimage appears when the display part 10 displays
another image by turning the power back on after the power
off.

2.4 Variant

[0135] In the embodiment, all of the six transistors
included in the pixel circuit 11 are of P-channel type, but the
transistors may be of N-channel type. Accordingly, the
present variant will be described with respect to the case
where all of the six transistors included in the pixel circuit
are of N-channel type. In this case, the general configuration
of the organic EL display device is the same as in the
embodiment, and the pixel circuit is the same as the pixel
circuit 11 shown in FIG. 2, except that all of the six
transistors T1 to T6 included therein are of N-channel type.
Therefore, any figures illustrating the general configuration
of the organic EL display device and the configuration of the
pixel circuit 11, along with any descriptions thereof, will be
omitted.

[0136] FIG. 6 is a timing chart describing a method for
driving the pixel circuit of the organic EL display device
according to the present variant during an OFF sequence
period. The OFF sequence period shown in FIG. 6 consists
of an initialization period and a writing period provided
following the initialization period, as in the timing chart
shown in FIG. 4.

[0137] First, the initialization period will be described. At
time t1, the preceding scanning line S, experiences a
change in potential from low level to high level. As a result,
the gate terminal of the initialization transistor T4 is supplied
with a high-level voltage, whereby the initialization transis-
tor T4 is rendered in ON state. Moreover, at a time (not
shown) when the organic EL display device is provided with
a power-off command, the initialization line V,,,, experiences
a change in potential from high level to the first ground
potential V., i.e., low level. As a result, the first ground
potential V_, ,, from the initialization line V,, is written to
the first node N1 via the initialization transistor T4 in ON
state. Attime t2, the preceding scanning line S, ; experiences
a change in potential from high level to low level. In this
manner, during the initialization period, the initialization
circuit 41 is operated, thereby charging the first node N1
with the first ground potential V,, ;. Note that since the
current scanning line S, is at low level, the data compensa-
tion circuit 42 is not operated, and the data line D; is set at
the second ground potential V,, ;.

[0138] Next, the writing period will be described. At time
t3, the current scanning line S; experiences a change in
potential from low level to high level. Moreover, the data
line D, is at the second ground potential V, ;. Accordingly,
the writing transistor T2 is rendered in ON state, and the
second ground potential V,, ,, from the data line D, is
written to the second node N2 connected to the second
conductive terminal of the drive transistor T1 and the second
conductive terminal of the writing transistor T2.

[0139] On the other hand, the first node N1 connected to
the gate terminal of the drive transistor T1 is at the first
ground potential V,, ;. Therefore, to keep any changes of
the threshold voltage V,;, from being compensated for by the
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data compensation circuit 42, the following formula (3)
needs to be established, given the drive transistor T1 is of
N-channel type.

Vena1=VioisVenar 3

[0140] In the case where formula (3) is established, the
first node N1 is not set to the gate-to-source voltage V,,
represented by formula (4) below and remains at the first
ground potential V., ,,, with the result that the drive tran-
sistor T1 remains in OFF state. Accordingly, the data com-
pensation circuit 42 does not compensate for any changes of
the threshold voltage V,;,, and the first node N1 remains at
the first ground potential V., ;.

Ve VotV @

[0141] Furthermore, at time t3, the current scanning line S,
experiences a change from low level to high level, and
therefore, the compensation transistor T3 has also a high-
level voltage at the gate terminal. Accordingly, the compen-
sation transistor T3 is rendered in ON state. As a result, the
first ground potential V,, ,, with which the first node N1 has
been charged during the initialization period is supplied to
the third node N3, which is a connecting point between the
first conductive terminal of the drive transistor T1 and the
first conductive terminal of the compensation transistor T3,
via the compensation transistor T3, with the result that the
third node N3 is set to the first ground potential V,,,, as
well. In this manner, each of the first node N1 and the third
node N3 in the pixel circuit 11 is set to the first ground
potential V,, ,;, and the second node N2 is set to the second
ground potential V,, ,», whereby the organic EL display
device 1 will not be powered off with any electric charge
remaining in the pixel circuit 11. Thus, no electric charge
remains in the pixel circuit after the organic EL display
device is powered off, whereby the transistors included in
the pixel circuit 11 are kept from deteriorating, and no
afterimage appears when the display part 10 displays
another image by turning the power back on after the power
off.

3. Second Embodiment

[0142] FIG. 7 is a block diagram illustrating the general
configuration of an organic EL display device 2 according to
a second embodiment of the present invention. The organic
EL display device 2 is an active-matrix display device
capable of color display in the three primary colors, R. G,
and B. The organic EL display device 2 shown in FIG. 7 is
a display device which includes a display part 10, a display
control circuit 20, a data driver 30, a demultiplexing part 40,
a scan driver 50, and an emission driver 60, and employs an
SSD (source shared driving) method in which the data driver
30 supplies data signals to data lines D,, to D,,,, Dy Dy,
and D, to D, via the demultiplexing part 40.

[0143] The display part 10 has m data lines D, to D,
disposed along with n scanning lines S, to S,, and n
emission lines E, to E,. The demultiplexing part 40 includes
m demultiplexers (also referred to as “select/output cir-
cuits”) 43, to 43,, which are respectively connected to the
m data lines D, to D,,. Note that since the display part 10,
the display control circuit 20, the data driver 30, the scan
driver 50, and the emission driver 60 are configured in the
same manner as in FIG. 3, any descriptions thereof will be
omitted, and the demultiplexing part 40 will simply be
described below.
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3.1 Configuration of the Demultiplexing Part

[0144] FIG. 8 is a circuit diagram illustrating the configu-
ration of a demultiplexer 43, included in the demultiplexing
part 40 shown in FIG. 7. The configuration of the demulti-
plexer 43, will be described with reference to FIG. 8. Each
demultiplexer 43, includes three selection transistors T , T,
and T,,. All of the selection transistors T,, T, and T, will be
described as being P-channel transistors, but may be
N-channel transistors.

[0145] The selection transistors T,, T,, and T, included in
the demultiplexer 43, respectively select an R data signal R,
a G data signal G, and a B data signal B,. When a gate
terminal of the selection transistor T, is provided with a
selection control signal ASW, from the display control
circuit 20 simultaneously with an R data signal R; being
provided through the data line D, the selection transistor T,
is rendered in ON state and supplies the R data signal R; to
the R data line D,,. When a gate terminal of the selection
transistor T, is provided with a selection control signal
ASW, from the display control circuit 20 simultaneously
with a GG data signal G, being provided through the data line
D, the selection transistor T, supplies the G data signal G,
to the G data line D_. When a gate terminal of the selection
transistor T, is provided with a selection control signal
ASW, from the display control circuit 20 simultaneously
with a B data signal B; being provided through the data line
D;, the selection transistor T, supplies the B data signal B to
the B data line D,,.

[0146] Similarly, for each horizontal period, the other
demultiplexers supply R data signals to R data lines, G data
signals to G data lines, and B data signals to B data lines. In
this manner, by using the demultiplexers 43, to 43,, it is
rendered possible to reduce the number of output terminals
of the data driver 30, thereby reducing the cost of producing
the data driver 30. Note that the number of selection
transistors included in the demultiplexer 43, in FIG. 8 is
three, but the number is not specifically limited so long as
the number falls within the range from two to m.

[0147] The R data line D, is connected to n R subpixel
circuits 11,, and R data signals sequentially supplied through
the R data line D, are sequentially written to the n R
subpixel circuits 11,. The G data line D,; is connected to n
G subpixel circuits 11,, and G data signals sequentially
supplied through the G data line D,; are sequentially written
to the n G subpixel circuits 11,. The B data line Db is
connected to n B subpixel circuits 11,, and B data signals
sequentially supplied through the B data line Db, are sequen-
tially written to the n B subpixel circuits 11,.

3.2 Drive Method

[0148] FIG. 9 is a timing chart describing a method for
driving the subpixel circuits 11, 11, and 11, of the organic
EL display device 2 in the present embodiment during an
OFF sequence period. As shown in FIG. 9, at time t1, the
preceding scanning line S, , experiences a change in poten-
tial from high level to low level. As a result, the gate terminal
of the initialization transistor T4 in each of the subpixel
circuits 11,, 11, and 11, is supplied with a low-level voltage,
whereby the initialization transistor T4 is rendered in ON
state. Moreover, at a time (not shown) when the organic EL
display device 2 is provided with a power-off command, the
initialization line V,,, experierces a change in potential from

ini

low level to the first ground potential V,,;,. As a result, the
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first ground potential V ,,, from the initialization line V., is
applied to charge the first node N1 in each of the subpixel
circuits 11,, 11, and 11,, via the initialization transistor T4
in ON state. At time 12, the preceding scanning line S,
experiences a change in potential from low level to high
level. In this case, since the current scanning line S, is at high
level, the compensation transistor T3 is in OFF state, and the
data line D; is at the second ground potential V,, ;.
[0149] During the period from time t3 to time t4, simul-
taneously with an R data signal R; being supplied to the data
line D, a data control signal Asw, experiences a change in
potential from high level to low level, thereby rendering the
selection transistor T in ON state. As a result, the selection
transistor T, selects and writes the R data signal R, to the data
line D,,. During the period from time 5 to time t6, simul-
taneously with a G data signal G, being supplied to the data
line D,, a data control signal Asw, experiences a change in
potential from high level to low level, thereby rendering the
selection transistor T, in ON state. As a result, the selection
transistor T, selects and writes the G data signal G, to the
data line D, During the period from time t7 to time 8,
simultaneously with a B data signal B, being supplied to the
data line D, a data control signal Asw,, experiences a change
in potential from low level to high level, thereby rendering
the selection transistor T, in ON state. As a result, the
selection transistor T, selects and writes the B data signal B,
to the data line D,,. In this manner, the data signals R, G,
aDnd B; are respectively written to the data lines D, D,;, and
I
[01]50] During the period from time t9 to time t10, the
current scanning line S, experiences a change in potential
from high level to low level, thereby rendering the writing
transistor T2 in each of the subpixel circuits 11,, 11, and 11,
in ON state. As a result, the second ground potential V,, »
as below is simultaneously written to the second node N2 in
each of the subpixel circuits 11,, 11, and 11,. More spe-
cifically, the second ground potential V,,, ., written to the R
data line D,; during the period from time 13 to time t4 is
written to the second node N2 of the R subpixel circuit 11,,
the second ground potential V,,,,, written to the G data line
D, during the period from time t5 to time t6 is written to the
second node N2 of the G subpixel circuit 11, and the second
ground potential V,,;, written to the B data line D,, during
the period from time t7 to time t8 is written to the second
node N2 of the B subpixel circuit 11,.
[0151] Furthermore, at time 19, since the current scanning
line S; is set to low level, the compensation transistor T3 has
a low-level voltage at the gate terminal. Accordingly, the
compensation transistor T3 in each of the subpixel circuits
11,,11,, and 11, is rendered in ON state. As a result, the first
ground potential V_, ,, with which the first node N1 of each
of the subpixel circuits 11,, 11,, and 11, has been charged
during the initialization period is supplied to the third node
N3, which is a connecting point between the first conductive
terminal of the drive transistor T1 and the first conductive
terminal of the compensation transistor T3, via the compen-
sation transistor T3. Consequently, the third node N3 of each
of the subpixel circuits 11,, 11, and 11, is set to the first
ground potential V,,;;.

3.3 Effects

[0152] In the present embodiment, since the first node N1
and the third node N3 in each of the subpixel circuits 11,
11, and 11, are set at the first ground potential V,,,, and
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the second node N2 is set at the second ground potential
Vgnaz: the organic EL display device 1 is not powered off
with any electric charge remaining in the subpixel circuits
11r, 11,, and 11, Thus, since no electric charge remains in
the pixel circuit when the organic EL display device is
powered off, the transistors included in the pixel circuit 11
are kept from deteriorating, and no afterimage appears when
the display part 10 displays another image by turning the
power back on after the power off.

4. Other

[0153] The displays described herein are not limited to
display panels with organic EL elements OLED, and may be
display panels with electro-optical elements whose lumi-
nance and/or transmittance are controlled by current.
Examples of displays with such current-controlled electro-
optical elements include EL displays, such as organic EL
displays with organic light-emitting diodes (OLEDs) and
inorganic EL displays with inorganic light-emitting diodes,
and QLED displays with quantum-dot light-emitting diodes.

DESCRIPTION OF THE REFERENCE
CHARACTERS

[0154] 1 display device
[0155] 10 display part
[0156] 11 pixel circuit
[0157] 11, 11, 11, subpixel circuit
[0158] 15 first power supply
[0159] 16 second power supply
[0160] 20 display control circuit
[0161] 30 data driver (data line driver circuit)
[0162] 40 demultiplexing part
[0163] 50 scan driver (scanning line driver circuit)
[0164] 60 emission driver (control line driver circuit)
[0165] D, output line
[0166] S; scanning line
[0167] E, emission line (control line)
[0168] T1 to T6 transistor
[0169] C capacitor (capacitive element)
[0170] ELVDD high-level power line
[0171] ELVSS low-level power line
[0172] V,,, initialization line
1. A method for driving an active-matrix display device
for displaying an image by causing electro-optical elements
to emit light, wherein,
the display device includes:
a plurality of data lines to be supplied with data signals
for displaying the image;
a plurality of scanning lines disposed so as to cross the
data lines;
a plurality of pixel circuits provided at intersections of
the data lines and the scanning lines;
a data line driver circuit configured to supply the data
signals respectively to the data lines; and
a scanning line driver circuit configured to sequentially
select and thereby activate the scanning lines at times
when the data signals are supplied to the data lines
corresponding to the scanning lines,
the pixel circuit includes:
the electro-optical element;
a drive transistor configured to control a current flow-
ing in the electro-optical element and having a
control terminal and a first conductive terminal elec-
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trically connected when the scanning line corre-
sponding to the pixel circuit is activated,

a first node connected to the control terminal;

a second node connected to a second conductive ter-
minal of the drive transistor;

a data compensation circuit configured to compensate
for changes of a threshold voltage of the drive
transistor and hold a voltage between the control
terminal and the first conductive terminal; and

an initialization circuit configured to initialize a poten-
tial on the first node, and

an OFF sequence involved in powering off the display
device includes:

an initialization step for writing a first ground potential
to the first node at some point during a period after
the power off, in which a black display potential
corresponding to black display data is supplied to the
data lines, the first ground potential initializing the
potential on the first node; and

a writing step for, when the corresponding scanning
line is activated, writing a second ground potential to
the second node through the data line so as not to
electrically connect the control terminal and the first
conductive terminal.

2. The method according to claim 1, wherein,

transistors included in the pixel circuit are P-channel
transistors, and

the second ground potential is less than or equal to a
potential obtained by adding the threshold voltage of
the drive transistor to the first ground potential.

3. The method according to claim 1, wherein,

transistors included in the pixel circuit are N-channel
transistors, and

the second ground potential is greater than or equal to a
potential obtained by subtracting the threshold voltage
of the drive transistor from the first ground potential.

4. The method according to claim 1, wherein,

the initialization circuit includes an initialization line for
supplying the first ground potential and an initialization
transistor configured to electrically connect the initial-
ization line and the first node, and

the initialization step includes:

supplying the first ground potential to the initialization
line after the power off;

rendering the initialization transistor conductive in
accordance with an active preceding scanning signal
outputted by the scanning line driver circuit; and

writing the first ground potential from the initialization
line to the first node via the initialization transistor.

5. The method according to claim 1, wherein,

the display device further includes a power supply con-
figured to supply a power supply voltage to the electro-
optical element, and

in the initialization step, the first ground potential is
written to the first node at a time when the power
supply voltage is stopped from being supplied to the
electro-optical element.

6. The method according to claim 1, wherein,

the display device further includes a writing transistor
configured to electrically connect the data line and the
second node, and
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the writing step includes:

supplying the second ground potential to the data line;

rendering the writing transistor conductive in accor-
dance with a current scanning signal activating the
corresponding scanning line; and

writing the second ground potential supplied to the data
line to the second node.

7. The method according to claim 6, wherein,
the data compensation circuit includes:

a compensation transistor configured to electrically
connect the first conductive terminal and the control
terminal of the drive transistor in accordance with a
scanning signal provided by the scanning line driver
circuit; and

a capacitive element configured to hold a voltage
between the first conductive terminal and the control
terminal,

the pixel circuit includes a third node connected to the first
conductive terminal of the drive transistor, and
the writing step further includes:

rendering the compensation transistor conductive in
accordance with the current scanning signal; and

writing the second ground potential written to the first
node to the third node via the conductive compen-
sation transistor.

8. The method according to claim 1, wherein,

the display device further includes a plurality of select/
output circuits configured to select color data signals
from among a plurality of color data signals for dis-
playing color images and supply the selected color data
signals respectively to the data lines, the plurality of
color data signals being included in data signals that are
supplied from the data line driver circuit and corre-
spond to a plurality of primary colors,

the pixel circuits include a plurality of subpixel circuits
configured to cause the electro-optical elements to emit
light in accordance with the color data signals,

the initialization step includes simultaneously writing the
first ground potential supplied through the initialization
line to the first nodes of the subpixel circuits,

the writing step includes:

writing the second ground potential sequentially to the
data lines, the second ground potential correspond-
ing to each of the primary colors selected by the
select/output circuits; and

rendering the writing transistor conductive in accor-
dance with a current scanning signal outputted by the
scanning line driver circuit, thereby writing the sec-
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ond ground potential simultaneously to the second
nodes of the subpixel circuits through the data lines.
9. An active-matrix display device for displaying an
image by causing electro-optical elements to emit light, the
display device including:
a plurality of data lines to be supplied with data signals for
displaying the image;
a plurality of scanning lines disposed so as to cross the
data lines;
a plurality of pixel circuits provided at intersections of the
data lines and the scanning lines;
a data line driver circuit configured to supply the data
signals respectively to the data lines; and
a scanning line driver circuit configured to sequentially
select and thereby activate the scanning lines at times
when the data signals are supplied to the data lines
corresponding to the scanning lines,
the pixel circuit includes:
the electro-optical element;

a drive transistor configured to control a current flowing
in the electro-optical element and having a control
terminal and a first conductive terminal electrically
connected when the scanning line corresponding to the
pixel circuit is active;

a first node connected to the control terminal;

a second node connected to a second conductive terminal
of the drive transistor;

a data compensation circuit configured to compensate for
changes of a threshold voltage of the drive transistor
and hold a voltage between the control terminal and the
first conductive terminal, and

an initialization circuit configured to initialize a potential
on the first node,

when the display device is powered off, the initialization
circuit writes a first ground potential to the first node at some
point during a period in which a black display potential
corresponding to black display data is supplied to the data
lines, the first ground potential initializing the potential on
the first node, and

when the corresponding scanning line is activated, the data
compensation circuit writes a second ground potential to the
second node through the data line so as not to electrically
connect the control terminal and the first conductive termi-
nal.
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