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(54) Drive device for extending the lifetime of a light-emitting display panel

(57) A drive device for a light-emitting display panel,
having the more extended light-emitting life of an EL el-
ement, is provided. Drive switches SX1 to SXn select a
reverse direction voltage -V immediately after the start
of scanning to supply the voltage -V to all of EL elements
in a scanning state. Subsequently, through the switches
SX1 to SXn, constant current sources Il to In are con-
nected to data lines to be controlled for light emitting,
and, a forward voltage +V1 (a voltage equal to or smaller
than a light-emitting threshold one) is applied to data
lines which do not contribute to light emitting. Thereby,
the forward voltage is applied to the EL elements in a
scanning state.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates to a drive device for a
light-emitting display panel in which, for example, organ-
ic EL (electroluminescent) elements are used as light-
emitting elements and the elements are arranged, for
example, like a plane, and, more particularly, to a drive
device for a passive-drive-type light-emitting display
panel in which the life time of the light-emitting elements
can be extended by applying a forward voltage and a
reverse direction voltage to the above-described organ-
ic EL elements in a predetermined period.

Description of the Related Art

[0002] Development of a display using a display panel
in which light-emitting elements are configured to be ar-
ranged in a matrix has been widely promoted, and or-
ganic EL elements using an organic material for a light-
emitting layer have been noticed as light-emitting ele-
ments used for such a display panel. The background
is that the elements which are adequate for practical use
and have higher efficiency and longer life time have
been realized by using an organic compound, which can
be expected to have good light-emitting characteristics,
for the light-emitting layer of the element.
[0003] The above-described organic EL element can
be electrically expressed by an equivalent circuit shown
in FIG. 1. That is, the organic EL elements can be re-
placed by a configuration comprising a light-emitting el-
ement E, which consists of a diode element, and a par-
asitic capacitance compound Cp, which is connected to
the light-emitting element in parallel. Accordingly, the or-
ganic EL elements are considered to be a capacity-type
light-emitting element.
[0004] When a light-emitting control voltage is applied
to the organic EL element, charges equivalent to the
electric capacity of the element concerned, in the first
place, flows into an electrode as a displacement current
and are accumulated. Successively, when a predeter-
mined voltage (light-emitting threshold voltage = Vth)
unique for the element is exceeded, a current begins to
flow from an electrode (the side of an anode of the diode
element E) to an organic layer forming the light-emitting
layer and light is emitted with an intensity in proportion
to the current, according to a thought.
[0005] FIG. 2A to FIG. 2C show static characteristics
of such organic EL element. According to the character-
istics, the organic EL element emits light with a lumi-
nance (L) in proportion approximately to a driving cur-
rent (I) as shown in FIG. 2A, and the current (I) rapidly
flows to emit light as shown in FIG. 2B when a driving
voltage (V) is larger than the light-emitting threshold
voltage (Vth). In other words, the current hardly flows in

the EL element and light is not emitted when the driving
voltage is equal to or smaller than the light-emitting
threshold voltage (Vth). Therefore, in a region in which
the driving current is larger than the light-emitting
threshold voltage (Vth) and light can be emitted as
shown by a solid line in FIG. 2C, the luminance charac-
teristic of the EL element has a characteristic in which
the light-emitting luminance (L) is increased as the value
of the voltage (V) applied to the element becomes larger.
[0006] A passive-drive-type display panel in which or-
ganic EL elements are arranged in a matrix has already
been put into practical use by some companies as a dis-
play panel using such organic EL element. FIG. 3 shows
one example of the passive-drive-type display panel
and a drive device therefor. There are two methods for
driving organic EL elements according to the passive-
drive-type driving method: cathode-line scanning and
anode-line drive; and anode-line scanning and cathode-
line drive. The example shown in FIG. 3 is one form ac-
cording to the former method of the cathode-line scan-
ning and the anode-line drive.
[0007] That is, a display panel 1 has a configuration
in which anode-lines A1 to An as n pieces of data lines
are arranged in the vertical direction; cathode lines K1
to Km as m pieces of scanning lines are arranged in the
horizontal direction; and organic EL elements E11 to
Enm, represented with symbol marks of a diode, as
light-emitting elements are arranged at each intersect-
ing place (n 3 m points in total).
[0008] And, in each EL element E11 to Enm forming
a pixel, one end (the anode terminal of an equivalent
diode to the EL element) is connected to the anode line,
and the other one (the cathode terminal of the equivalent
diode to the EL element) is connected to the cathode
line, according to points of intersections between the an-
ode-lines A1 to An in the vertical direction and the cath-
ode lines K1 to Km in the horizontal direction. Moreover,
the anode-lines A1 to An are connected to an anode
drive circuit 2, and the cathode lines K1 to Km are con-
nected to a cathode scanning circuit 3 for each driving.
[0009] The above-described anode-line drive circuit 2
has a configuration in which constant current sources I1
to In which is driven by a power supply voltage VH to
generate a predetermined driving current and drive
switches SX1 to SXn are comprised, and driving cur-
rents from the above-described constant current sourc-
es I1 to In are supplied to the anode-lines A1 to An
through the drive switches SX1 to SXn, respectively.
[0010] That is, currents from the constant current
sources I1 to In, respectively, are configured to be sup-
plied to the EL elements E11 to Enm arranged corre-
sponding to the cathode lines by selection of the side of
the above-described constant current sources I1 to In
with the above-described drive switches SX1 to SXn.
Moreover, the anode lines are configured to be able to
be connected by the above-described drive switches
SX1 to SXn to the side of the ground as the reference
potential point when the currents from the constant cur-
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rent sources I1 to In are not supplied to the individual
EL elements.
[0011] On the other hand, the above-described cath-
ode-line scanning circuit 3 has a configuration in which
scanning switches SY1 to SYm are comprised corre-
sponding to the cathode lines K1 to Km, respectively,
and, for example, either of a reverse bias voltage VM
obtained by dividing the above-described power supply
voltage VH or the ground potential as a scanning refer-
ence point is connected to the corresponding cathode
lines.
[0012] Thereby, light-emitting of each of the above-
described EL elements is configured to selectively be
performed by connecting the constant current sources
I1 to In to the desired anode lines A1 to An, respectively,
while the cathode lines are set at the scanning reference
point (ground potential) with a predetermined cycle.
Here, it is also possible to use a constant voltage circuit,
instead of the above-described constant current source,
as a driving power supply. But it is general to use the
constant current source as the driving power supply, as
shown in FIG. 3, because the current-luminance char-
acteristic is stable to temperature changes, and, on the
other hand, the voltage-luminance characteristic of the
EL elements is unstable to the temperature changes.
[0013] Moreover, the above-described anode-line
drive circuit 2 and the above-described cathode-line
scanning circuit 3 are configured to display an image
corresponding to image data according to the image da-
ta supplied to a light-emitting control circuit 3 by receiv-
ing instructions from the light-emitting control circuit 3
which is not shown in FIG. 3. In this case, the scanning
switches SY1 to SYm are controlled in the cathode-line
scanning circuit 3 to sequentially be switched so that any
one of cathode lines corresponding to a horizontal scan-
ning period of the image data is sequentially selected
by an instruction from the light-emitting control circuit
and is set at the ground potential as the scanning refer-
ence point and the reverse bias voltage VM is applied
to other cathode lines in an non-scanning state. Here,
FIG. 3 shows a state in which a second cathode line K2
is scanned and the reverse bias voltage VM is applied
to other cathode lines.
[0014] There is a configuration in which the above-
described reverse bias voltage VM charges the parasitic
capacitance of the EL elements, which are connected
to intersections with the cathode lines which have been
selected for scanning, in a driving state and prevents
the EL elements, which are connected to intersections
between the anode lines in a driving state and the cath-
ode lines which have been selected for scanning, from
crosstalk light-emitting by leakage currents. Generally,
the voltage value of the reverse bias voltage VM is set
at an approximately equal value to a forward voltage Vf
of an EL element in a light-emitting state. Then, since
the scanning switches SY1 to SYm are sequentially
switched to the side of the ground potential for each hor-
izontal scanning period, the EL elements, which have

been connected to the cathode lines, can be put into a
state, in which light-emitting can be performed, by the
cathode lines set at the ground potential.
[0015] On the other hand, there is supplied a drive
control signal from the above-described light-emitting
control circuit to the above-described anode-line drive
circuit 2, wherein light-emitting of any one of the EL el-
ements connected to anode lines is performed and tim-
ing and duration of light-emitting of the EL element are
controlled by the drive control signal, based on pixel in-
formation demonstrated by the image data. The above-
described anode-line drive circuit 2 has a configuration
in which on control of some of the drive switches SX1
to SXn to the side of the above described constant cur-
rent sources I1 to In is performed in response to the drive
control signal and driving currents are supplied to the
EL elements through the anode lines A1 to An according
to the pixel data.
[0016] Thus, light-emitting control of the EL elements
to which the driving currents are supplied is performed
according to the above-described image data. Here,
since FIG. 3 shows the state in which the second cath-
ode line K2 is scanned as described above and the drive
switches SX2 and SX3 among the drive switches SX1
to SXn are connected to the side of the constant current
sources, light-emitting control of the EL elements of E22
and E32, which are enclosed with a circle in the drawing,
is performed.
[0017] Incidentally, it has been empirically known that
the light-emitting life of the above-described organic EL
elements can be extended by supplying the forward volt-
age according to the polarity of the equivalent diode and
by applying the reverse direction voltage (reverse bias
voltage), which does not contribute to sequential light-
emitting operation, to the elements. The above point is
disclosed, for example, in the Japanese Patent Applica-
tion Laid-Open No. HEI-11 (1999)-8064 (paragraphs
0003 to 0005 and FIG. 2A to FIG. 2C).
[0018] Then, an operation during which anode lines
which are excluded for lighting driving are connected to
the side of the ground potential with the drive switches
SX1 to SXn is performed in the configuration shown in
FIG. 3. By the operation, the above-described reverse
bias voltage can be applied to the EL elements arranged
at the positions of intersections between the anode lines
which are excluded for lighting driving and the cathode
lines in an non-scanning state.
[0019] For example, in the state in which the second
cathode line K2 is scanned for lighting driving of the el-
ements E22 and E32 as shown in FIG. 3, the reverse
bias voltage VM is applied to the cathodes through the
scanning switch SY3, respectively and the anodes are
connected to the side of the ground potential through
the drive switches SX1 and SXn, respectively, when the
elements E13 and En3 are noticed. Thereby, the re-
verse bias voltage of the voltage value VM is applied to
the above-described elements E13 and En3, respec-
tively. The operation during which the reverse bias volt-
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age is applied is similarly performed when one-frame
scanning is completed and the subsequent frame is
scanned.
[0020] On the other hand, a case in which light-emit-
ting of EL elements connected to specific cathode lines
is not performed for a while may be generated for some
pieces of data. Assuming, for example, a case in which
light-emitting of EL elements connected to the third cath-
ode line K3 is not performed for a while, the voltage of
the cathode line K3 becomes the ground potential by
scanning the third cathode line K3 and, at the same time,
the voltages of EL elements connected to the cathode
line K3 also become the ground potential. At this time,
the voltages of the anodes of the EL elements connect-
ed to the above-described cathode line K3 become the
ground potential through the above-described drive
switches SX1 to SXn.
[0021] Accordingly, both the voltages at the anodes
and those at the cathodes for the EL elements connect-
ed to the cathode line K3 become the ground potential
together, there is no application of the forward voltage
to the EL elements. Moreover, the above state continues
over a considerable number of frames for some image
data. Therefore, there is generated a problem that an
effect by which the light-emitting life of the elements is
extended becomes lower in a state in which there is no
application of the forward voltage to the elements even
if the reverse bias voltage is applied to the EL elements
as described above.

SUMMARY OF THE INVENTION

[0022] This invention has been made, considering
problems generated in the above-described passive-
drive-type display panel on extending the light-emitting
life of an EL element. The object of the invention is to
provide a drive device for a light-emitting display panel
in which the light-emitting life of an EL element can be
extended by applying a forward bias voltage and a re-
verse bias one to EL elements in an alternate manner
under a state in which there is actively given opportunity
to apply a forward voltage to the EL elements. Addition-
ally, the object of the invention is to provide a drive de-
vice for a light-emitting display panel by which useless
light-emitting operation of an EL element can be con-
trolled when a forward voltage is applied to the EL ele-
ment.
[0023] As disclosed in a first aspect, a drive device for
a light-emitting display panel according to the invention
which has been made in order to achieve the above-
described object is a drive device for a light-emitting dis-
play panel having a configuration in which, under a state
in which light-emitting elements are connected to inter-
sections of a plurality of data lines and a plurality of scan-
ning lines, sequential scanning is executed by connec-
tion of the scanning lines to a scanning reference po-
tential point and a reverse bias voltage for the light-emit-
ting elements is supplied to scanning lines which are not

connected to the scanning reference potential point to
be in a non-scanning state. The device is characterized
in that an operation during which a forward voltage is
applied to all the light-emitting elements at least one
time and an operation during which a reverse direction
voltage is applied to all the light-emitting elements at
least one time are executed in a predetermined period,
whether light-emitting of the elements is executed or not
in the period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 is a diagram of an equivalent circuit showing
an electric configuration of an organic EL element;
FIG. 2A to FIG. 2C are diagrams explaining static
characteristics of an organic EL element;
FIG. 3 is a connection diagram showing an example
for a conventional passive-drive-type display panel
and a drive device therefor;
FIG. 4 is a connection diagram showing a first op-
eration state in a first embodiment according to the
present invention;
FIG. 5 is a connection diagram showing a second
operation state in the first embodiment;
FIG. 6 is a connection diagram showing a third op-
eration state in the first embodiment;
FIG. 7 is a connection diagram showing a first op-
eration state in a second embodiment;
FIG. 8 is a connection diagram showing a second
operation state in the second embodiment;
FIG. 9 is a connection diagram showing a third op-
eration state in the second embodiment;
FIG. 10 is a connection diagram showing a first op-
eration state in a third embodiment;
FIG. 11 is a connection diagram showing a second
operation state in the third embodiment; and
FIG. 12 is a connection diagram showing a third op-
eration state in the third embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] Hereinafter, preferred embodiments of a drive
device for a light-emitting display panel according to the
invention will be explained, referring to drawings. FIG.
4 to FIG. 6 show a first embodiment. Here, in FIG. 4 to
FIG. 6, parts similar to those previously explained with
reference to FIG. 3 will be denoted by the same refer-
ence numbers as those in FIG. 3, and detailed explana-
tion will be eliminated.
[0026] In a configuration shown in FIG. 4 to FIG. 6, a
difference in the configuration between FIG. 4 to FIG. 6
and FIG. 3 is that drive switches SX1 to SXn in an an-
ode-line drive circuit 2 have a function, respectively, by
which a forward voltage +V1 and a reverse direction
voltage -V, which are shown in the drawing, as well as
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constant current sources I1 to In and the ground poten-
tial, can be also selected. A positive voltage equal to or
less than a light-emitting threshold voltage (Vth) of an
EL element is used as the above-described forward volt-
age +V1, as explained in FIG. 2. Moreover, a negative
voltage of several volts is used as the above-described
reverse direction voltage -V.
[0027] All of FIG. 4 to FIG. 6 show a state in which a
second cathode line K2 is scanned, the second cathode
line K2 is set at the ground potential through the scan-
ning switch SY2, and a reverse bias voltage +VM is se-
lected for other cathode lines through other scanning
switches. Moreover, all the drive switches SX1 to SXn
are conf igured to select the reverse direction voltage
-V, as shown in FIG. 4, immediately after the second
cathode line K2 starts scanning. Thereby, the reverse
direction voltage -V is applied through the drive switches
SX1 to SXn and anode lines A1 to An to anodes of EL
elements E12, E22, E32, ... En2, which are in a scan-
ning state.
[0028] Subsequently, the drive switches SX2, SX3 for
the anode lines, corresponding to the EL elements (E22
and E32 enclosed with a circle in FIG. 5) which are to
be scanned and for which light emitting is to be per-
formed, are connected to the side of the constant current
sources, as shown in FIG. 5. Accordingly, the EL ele-
ments of E22 and E32 enclosed with a circle are con-
trolled for light emitting. At this time, the forward voltage
+V1 is configured to be applied through the drive switch-
es to anode lines (A1 and An in the drawing) for non
light-emitting control. Since the above-described for-
ward voltage +V1 is the positive voltage equal to or less
than the light-emitting threshold voltage Vth of the EL
element as explained above, the EL elements which are
connected to the anode lines under control for non light-
emitting and to which the forward voltage +V1 is applied
are not put into a light-emitting state.
[0029] Thus, the forward voltage is applied to the EL
elements under control for light-emitting through cur-
rents from the constant current sources as driving pow-
er-supplies for light emitting and the forward voltage
+V1 is applied to the EL elements under control for non
light-emitting. Thereby, an operation during which the
reverse direction voltage -V is applied, and an operation
during which the forward voltage +V is applied is exe-
cuted for all the EL elements in this scanning period.
Therefore, the light-emitting life of the EL elements can
be extended by the above-described configuration.
[0030] Subsequently, the drive switches (SX1 and
SXn in the drawing) corresponding to the anode lines
under control for non light-emitting are configured to be
set in such a way that the ground potential is selected
as shown in FIG. 6. Thereby, the reverse bias voltage
VM can be applied to the EL elements which are con-
nected to intersections of the anode lines under control
for light emitting and the cathode lines which have not
been selected for scanning to prevent the EL elements
from cross-talk light-emitting by leakage currents. Here,

the above-described drive switches corresponding to
the anode lines under control for non light-emitting may
be configured to select not the ground potential but the
reverse direction voltage -V at this time.
[0031] A series of operations which have been ex-
plained above, referring to FIG. 4 to FIG. 6 are complet-
ed in one scanning period. Athird cathode line K3 starts
scanning as the subsequent scanning. Even in this pe-
riod, similar operations to the above-described ones are
performed to execute an operation, by which the reverse
direction voltage is applied, or an operation, by which
the forward voltage is applied, for all the EL elements.
Thereby, the light-emitting life of the EL elements can
be extended.
[0032] Then, FIG. 7 to FIG. 9 show a second embod-
iment. Here, even in FIG. 7 to FIG. 9, parts similar to
those previously explained with reference to FIG. 3 will
be denoted by the same reference numbers as those in
FIG. 3, and detailed explanation will be eliminated.
[0033] In a configuration shown in FIG. 7 to FIG. 9, a
difference in the configuration between FIG. 7 to FIG. 9
and FIG. 3 is that drive switches SX1 to SXn in an an-
ode-line drive circuit 2 have a function, respectively, by
which a reverse direction voltage -V, which are shown
in the drawing, as well as constant current sources I1 to
In and the ground potential, can be also selected. More-
over, a negative voltage of several volts is used as the
reverse direction voltage -V in a similar manner to that
of the embodiment shown in FIG. 4 to FIG. 6.
[0034] All of FIG. 7 to FIG. 9 show a case in which a
second cathode line K2 is scanned, the second cathode
line K2 is set at the ground potential through a scanning
switch SY2, and a reverse bias voltage +VM is selected
for other cathode lines through other scanning switches.
Moreover, all the drive switches SX1 to SXn are config-
ured to select the reverse direction voltage -V, as shown
in FIG. 7, immediately after the second cathode line K2
starts scanning. Thereby, the reverse direction voltage
-V is applied through the drive switches SX1 to SXn and
anode lines A1 to An to anodes of EL elements E12,
E22, E32, ... En2, which are in a scanning state.
[0035] Subsequently, all the drive switches SX1 to
SXn are connected to the constant current sources I1
to In as driving power-supplies for the EL elements, re-
spectively. The above-described connected state is
completed instantly to execute the subsequent opera-
tion, that is, the drive switches SX2, SX3 for the anode
lines, corresponding to the EL elements which are to be
scanned and for which light emitting is to be performed,
are connected to the side of the constant current sourc-
es as it is, and other drive switches are configured to be
set in such a way that the ground potential is selected
as shown in FIG. 9. Accordingly, the EL elements which
are enclosed with a circle and are to be scanned, and
for which light emitting is to be performed are put into a
state in which the elements are controlled for light emit-
ting by driving currents from the above-described con-
stant current sources.
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[0036] On the other hand, the momentary currents
from the constant current sources are supplied to the
EL elements for which light emitting is not to be per-
formed, and the elements are put into a forward bias
state. But, the above state is momentary and, under
such a state, the forward voltages by the driving currents
which cause the EL elements not to perform light emit-
ting, that is, which does not contribute to light emitting
are applied to the elements.
[0037] Therefore, the forward voltages are applied to
the EL elements, which are controlled for light emitting,
by the currents from the constant current sources as the
driving power-supplies for the EL elements, and the for-
ward voltages are applied to the EL elements, which are
controlled for non light-emitting, by the momentary cur-
rents supplied from the constant current sources. There-
by, an operation during which the reverse direction volt-
age is applied, and an operation during which the for-
ward voltage is applied is executed for all the EL ele-
ments in this scanning period. Therefore, the light-emit-
ting life of the EL elements can be extended by the
above-described configuration.
[0038] Here, even in the embodiment shown in FIG.
7 through FIG. 9, the drive switches ( SX1 and SXn in
the drawing) corresponding to the anode lines which are
controlled for non light emitting are configured to be set
in such a way that the ground potential is selected as
shown in FIG. 9. Thereby, the reverse bias voltage VM
can be applied to the EL elements which are connected
to intersections of the anode lines under control for light
emitting and the cathode lines which have not been se-
lected for scanning to prevent the EL elements from
cross-talk light-emitting by leakage currents. Here, the
above-described drive switches corresponding to the
anode lines under control for non light-emitting may be
configured to select not the ground potential but the re-
verse direction voltage -V.
[0039] A series of operations which have been ex-
plained above, referring to FIG. 7 to FIG. 9 are complet-
ed in one scanning period. Even in a case in which scan-
ning of a third cathode line K3 is performed as the sub-
sequent scanning, similar operations to the above-de-
scribed ones are performed to execute an operation, by
which the reverse direction voltage is applied, or an op-
eration, by which the forward voltage is applied, for all
the EL elements. Thereby, the light-emitting life of the
EL elements can be extended.
[0040] Then, FIG. 10 to FIG. 12 show a third embod-
iment. Here, in a configuration in the embodiment shown
in FIG. 10 to FIG. 12, only one difference in the config-
uration between the embodiment shown in FIG. 10 to
FIG. 12 and that shown in FIG. 4 to FIG. 6 which has
been already explained is that a reverse bias voltage
VM used in a cathode-line scanning circuit 3, instead of
a forward voltage +V1, is used as the forward voltage.
Accordingly, parts similar to those previously explained
with reference to the previous embodiment will be de-
noted by the same reference numbers as those in the

previous embodiment, and detailed explanation will be
eliminated.
[0041] All of FIG. 10 to FIG. 12 show a case in which
a second cathode line K2 is scanned, the second cath-
ode line K2 is set at the ground potential through a scan-
ning switch SY2, and a reverse bias voltage +VM is se-
lected for other cathode lines through other scanning
switches. Moreover, all the drive switches SX1 to SXn
are configured to select a reverse direction voltage -V,
as shown in FIG. 10, immediately after the second cath-
ode line K2 starts scanning. Thereby, the reverse direc-
tion voltage -V is applied through the drive switches SX1
to SXn and anode lines A1 to An to anodes of all EL
elements E12, E22, E32, ... En2, which are in a scan-
ning state.
[0042] Subsequently, the drive switches SX2, SX3 for
the anode lines, corresponding to the EL elements (E22
and E32 enclosed with a circle in FIG. 11) which are to
be scanned and for which light emitting is to be per-
formed, are connected to the side of the constant current
sources, as shown in FIG. 11. Accordingly, the EL ele-
ments of E22 and E32 enclosed with the circle are con-
trolled for light emitting. At this time, the reverse bias
voltage +VM is selected through the drive switches and
is applied as the forward voltage to anode lines (A1 and
An in the drawing) for non light-emitting control.
[0043] The reverse bias voltage +VM as the above-
described forward voltage is approximately equal to a
forward voltage Vf of an EL element in a light-emitting
state and is larger than a light-emitting threshold voltage
of the EL element as already explained above. Accord-
ingly, drive switches (SX1 and SXn in FIG. 12) other than
the drive switches for the anode lines, corresponding to
the EL elements which are to be scanned and for which
light emitting is to be performed, are configured to be
set in such a way that the ground potential is instantly
selected as shown in FIG. 12. Accordingly, the EL ele-
ments which are to be scanned, and for which light emit-
ting is to be performed are put into a state in which the
elements are controlled for light emitting by driving cur-
rents from the above-described constant current sourc-
es.
[0044] On the other hand, the momentary reverse bi-
as voltage +VM is supplied in the forward direction to
the EL elements for which light emitting is not to be per-
formed, as described above. Thereby, the elements are
put into a state, in which the forward voltage is applied.
But, since this time is momentary as described above,
light emitting of the EL elements can not be realized.
That is, the forward voltages are supplied to the EL el-
ements so that the voltages can not contribute to light
emitting.
[0045] Therefore, the forward voltages are applied to
the EL elements, which are controlled for light emitting,
by the currents from the constant current sources as the
driving power-supplies for the EL elements, and the mo-
mentary forward voltages using the above-described re-
verse bias voltage +VM are applied to the EL elements
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which are controlled for non light-emitting. Thereby, an
operation during which the reverse direction voltage is
applied, and an operation during which the forward volt-
age is applied is executed for all the EL elements in this
scanning period. Therefore, the light-emitting life of the
EL elements can be extended by the above-described
configuration.
[0046] Here, even in the embodiment shown in FIG.
10 to FIG. 12, the drive switches (SX1 and SXn in the
drawing) corresponding to the anode lines which are
controlled for non light-emitting are configured to be set
in such a way that the ground potential is selected as
shown in FIG. 12. Thereby, the reverse bias voltage VM
can be applied to the EL elements which are connected
to intersections of the anode lines under control for light
emitting and the cathode lines which have not been se-
lected for scanning to prevent the EL elements from
cross-talk light-emitting by leakage currents. Here, the
above-described drive switches corresponding to the
anode lines under control for non light-emitting may be
configured to select not the ground potential but the re-
verse direction voltage -V.
[0047] A series of operations which have been ex-
plained above, referring to FIG. 10 to FIG. 12 are com-
pleted in one scanning period. Even in a case in which
scanning of a third cathode line K3 is performed as the
subsequent scanning, similar operations to the above-
described ones are performed to execute an operation,
by which the reverse direction voltage is applied, or an
operation, by which the forward voltage is applied, for
all the EL elements. Thereby, the light-emitting life of the
EL elements can be extended. Here, not only the above-
described reverse bias voltage +VM, but also a voltage
by another voltage source may be used as the forward
voltage, though the momentary forward voltages using
the reverse bias voltage +VM are applied to the EL el-
ements which are controlled for non light-emitting in the
embodiment shown in FIG. 10 to FIG. 12.
[0048] Though application of the reverse direction
voltage, or that of the forward voltage is executed for all
the EL elements every one scanning period in all the
embodiments which have been explained above, the
above operation may be executed, for example, every
one frame period. Preferably, a dummy scanning mode
is set between completion of the last scanning of, for
example, one frame and beginning of scanning of the
first cathode line for display of the subsequent frame in
order to execute the above operation. A period for the
dummy scanning mode may be equal to, shorter than,
or longer than the period for scanning each cathode line.
[0049] In the dummy scanning mode, all the scanning
switches SY1 to SYm, in the first place, select the
ground potential as the scanning reference point in the
embodiment shown in FIG. 4 to FIG. 6. That is, under a
state in which all the scanning switches SY1 to SYm,
which are shown in FIG. 4, select the ground potential,
all the drive switches SX1 to SXn are connected to the
side of the reverse direction voltage -V, as shown in FIG.

4. Thereby, the reverse direction voltage -V can be si-
multaneously applied to all the EL elements.
[0050] Subsequently, under a state in which all the
scanning switches SY1 to SYm select the ground po-
tential, all the drive switches SX1 to SXn, which are
shown in FIG. 5, select the reverse direction voltage
+V1. Thereby, the reverse direction voltage +V can be
simultaneously applied to all the EL elements. As al-
ready explained above, the above-described forward
voltage +V1 is set lower than the threshold voltage of
the EL element. Accordingly, the EL element does not
emit light even if the forward voltage +V1 is applied. Af-
ter the above-described forward voltage +V1 is applied,
all the drive switches SX1 to SXn which are in a state
shown in FIG. 6 are configured to select the ground po-
tential and the dummy scanning mode is completed.
[0051] According to the above-described dummy
scanning mode, the reverse direction voltage -V can be
simultaneously applied to all the EL elements or the re-
verse direction voltage +V1 can be applied at the same
time to all the EL elements every one frame period.
Thereby, the light-emitting life of the EL elements can
be extended.
[0052] Then, another example for the dummy scan-
ning mode which is set every one frame period will be
explained, referring to FIG. 7 to FIG. 9. In the another
example for the dummy scanning mode, all the scanning
switches SYI through SYm, in the first place, select the
ground potential as the scanning reference potential
point in the embodiment shown in FIG. 7. That is, under
a state in which all the scanning switches SY1 to SYm,
which are shown in FIG. 7, select the ground potential,
all the drive switches SX1 to SXn are connected to the
side of the reverse direction voltage -V, as shown in FIG.
7. Thereby, the reverse direction voltage -V can be si-
multaneously applied to all the EL elements.
[0053] Subsequently, under a state in which all the
scanning switches SY1 to SYm select the ground po-
tential, all the drive switches SX1 to SXn, which are
shown in FIG. 8, are connected to the side of to the con-
stant current sources I1 to In. Thereby, the currents from
the constant current sources can be simultaneously
supplied to all the EL elements, and the forward voltage
can be simultaneously applied to all the EL elements.
Instantly after the above-described drive switches are
connected to the side of the constant current sources,
all the drive switches SX1 to SXn, which are shown in
FIG. 9, are connected to the ground potential and the
dummy scanning mode is completed.
[0054] The driving currents from the constant current
sources I1 to In are supplied to all the EL elements by
momentary connection of the above-described drive
switches SX1 to SXn to the side of the constant current
sources I1 to In, and the elements are put into a forward
bias state. But, under such a state, the forward voltages
by the momentary driving currents which cause the EL
elements not to perform light emitting, that is, which
does not contribute to light emitting are applied to the
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elements.
[0055] According to the above-described dummy
scanning mode, the reverse direction voltage -V can be
simultaneously applied to all the EL elements or the for-
ward voltage +V1 can be applied at the same time to all
the EL elements every one frame period. Thereby, the
light-emitting life of the EL elements can be extended.
[0056] Then, further another example for the dummy
scanning mode which is set every one frame period will
be explained, referring to FIG. 10 to FIG. 12. In the fur-
ther another example for the dummy scanning mode, all
the scanning switches SYI through SYm, in the first
place, select the ground potential as the scanning ref-
erence potential point in the embodiment shown in FIG.
10. Under such a state, all the drive switches SX1 to
SXn are connected to the side of the reverse direction
voltage -V, as shown in FIG. 10. Thereby, the reverse
direction voltage -V can be simultaneously applied to all
the EL elements.
[0057] Subsequently, under a state in which all the
scanning switches SY1 to SYm select the ground po-
tential, all the drive switches SX1 to SXn, which are
shown in FIG. 11, select the reverse bias voltage +VMto
apply the forward voltage to all the EL elements. The
reverse bias voltage +VM is approximately equal to a
forward voltage Vf of the EL element in a light-emitting
state and is larger than a light-emitting threshold voltage
of the EL element as already explained above. Accord-
ingly, all the drive switches SX1 to SXn, which are shown
in FIG. 12, are connected to select the ground voltage
to complete the dummy scanning mode immediately af-
ter the drive switches SX1 to SXn select the reverse bias
voltage +VM.
[0058] According to the embodiment which has been
explained above, referring to FIG. 10 to FIG. 12, the mo-
mentary reverse bias voltage +VM is supplied in the for-
ward direction to the EL elements. Thereby, the ele-
ments are put into a state, in which the forward voltage
is applied. But, since this time is momentary as de-
scribed above, light emitting of the EL elements can not
be realized. That is, the forward voltages are supplied
to the EL elements so that the voltages can not contrib-
ute to light emitting.
[0059] Even in the above-described dummy scanning
mode based on FIG. 10 to FIG. 12, the reverse direction
voltage -V can be simultaneously applied to all the EL
elements or the reverse direction voltage can be applied
at the same time to all the EL elements every one frame
period. Thereby, the light-emitting life of the EL elements
can be extended.
[0060] Though the period of the dummy scanning
mode has been set, for example, at the end of one frame
scanning according to the examples which have been
explained above, there may be a configuration in which
the above-described period of the dummy scanning
mode is set every scanning of a plurality of frames, for
example, every scanning of about ten frames to apply
the reverse direction voltage or the forward voltage to

all the EL elements as described above.

Claims

1. A drive device for a light-emitting display panel hav-
ing a configuration in which, under a state in which
light-emitting elements are connected to intersec-
tions of a plurality of data lines and a plurality of
scanning lines, sequential scanning is executed by
connection of the scanning lines to a scanning ref-
erence potential point and a reverse bias voltage
for the light-emitting elements is supplied to scan-
ning lines which are not connected to the scanning
reference potential point to be in a non-scanning
state, wherein

an operation during which a forward voltage
is applied to all the light-emitting elements at least
one time and an operation during which a reverse
direction voltage is applied to all the light-emitting
elements at least one time are executed in a prede-
termined period, whether light-emitting of the ele-
ments is executed or not in the period.

2. The drive device for a light-emitting display panel
according to claim 1, wherein

the predetermined period is one scanning pe-
riod, and

an operation during which a reverse direction
voltage is applied to light-emitting elements con-
nected to selected scanning lines and an operation
during which a forward voltage, which does not con-
tribute to light emitting, is applied to data lines under
control for non light-emitting are executed in the one
scanning period.

3. The drive device for a light-emitting display panel
according to claim 1, wherein

the predetermined period is one frame period,
a dummy scanning mode is set in the one

frame period, and
an operation during which a reverse direction

voltage is applied to all light-emitting elements and
an operation during which a forward voltage, which
does not contribute to light emitting, is applied to all
light-emitting elements are executed during the
dummy scanning mode.

4. The drive device for a light-emitting display panel
according to claim 1, wherein

the predetermined period is a period longer
than one frame,

a dummy scanning mode is set in the period,
and

an operation during which a reverse direction
voltage is applied to all light-emitting elements and
an operation during which a forward voltage, which
does not contribute to light emitting, is applied to all
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light emitting elements are executed during the
dummy scanning mode.

5. The drive device for a light-emitting display panel
according to any one of claims 2 to 4, wherein

the forward voltage which does not contribute
to light emitting is a forward voltage equal to or
smaller than a light-emitting threshold voltage of a
light-emitting element.

6. The drive device for a light-emitting display panel
according to any one of claims 2 to 4, wherein

the forward voltage which does not contribute
to light emitting is applied so that currents for light-
ing driving of light-emitting elements from a driving
power supply are supplied in a short time.

7. The drive device for a light-emitting display panel
according to any one of claims 2 to 4, wherein

the forward voltage which does not contribute
to light emitting is applied so that a voltage from a
voltage source having equal to or larger than a light-
emitting threshold voltage of a light-emitting ele-
ment are supplied in a short time.

8. The drive device for a light-emitting display panel
according to claim 7, wherein

the voltage source having equal to or larger
than a light-emitting threshold voltage of a light-
emitting element is a reverse-bias-voltage source
by which a reverse bias voltage is supplied to light-
emitting elements in a non-scanning state.

9. The drive device for a light-emitting display panel
according to any one of claims 1 to 4, wherein

the light-emitting element comprises an or-
ganic EL element using an organic compound for a
light-emitting layer.

10. The drive device for a light-emitting display panel
according to claim 5, wherein

the light-emitting element comprises an or-
ganic EL element using an organic compound for a
light-emitting layer.

11. The drive device for a light-emitting display panel
according to claim 6, wherein

the light-emitting element comprises an or-
ganic EL element using an organic compound for a
light-emitting layer.

12. The drive device for a light-emitting display panel
according to claim 7, wherein

the light-emitting element comprises an or-
ganic EL element using an organic compound for a
light-emitting layer.

13. The drive device for a light-emitting display panel

according to claim 8, wherein
the light-emitting element comprises an or-

ganic EL element using an organic compound for a
light-emitting layer.
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