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7) ABSTRACT

Although the driving voltage of an organic EL element is
gradually reduced (gradually decreases) as an ambient tem-
perature increases, a supply voltage Vggg, which is supplied
to a data electrode driver, is controlled to so as to be kept at
a higher value than the driving voltage of the organic EL
element by about 6 V as a margin value for supply source in
an intermediate temperature range (e.g., from 20 to 60° C.).
In a high temperature range, the supply voltage Vggg is

(30) Foreign Application Priority Data decreased, according to temperature rise, in a higher degree
as the gradual decrease in the supply voltage Vggg in the
Apr. 28,2004 (JP) woovovvvevreereeecrec e, 2004-134107  intermediate temperature range.
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METHOD AND DEVICE FOR DRIVING AN
ORGANIC EL DISPLAY DEVICE

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a method and a
device for driving an organic EL display device employing
an organic electroluminescence light emitting element (here-
inbelow, referred to as organic EL element).

[0003] 2. Description of the Related Art

[0004] Organic EL display devices, which employ an
organic EL panel having a structure that respective organic
EL elements are disposed at respective pixels of matrix
electrodes, have been realized. Such an organic EL panel
comprises a substrate, such as a glass substrate, a plurality
of anode strips (hereinbelow, referred to as the anode
electrodes) disposed thereon and a plurality of cathode strips
(hereinbelow, referred to as the cathode electrodes) disposed
thereon so as to extend in a direction perpendicular to the
anode electrodes, the anode electrodes comprising a trans-
parent conductive layer, such as an ITO film, and being
connected to an anode or forming an anode per se, the
cathode electrodes comprising a metal film connected to a
cathode or forming a cathode per se. The intersection
between an anode electrode and a cathode electrode forms a
pixel, and an organic thin film (organic EL element) is
sandwiched between both electrode. Thus, pixels, each of
which comprises an organic EL element, are disposed so as
to have a matrix pattern in a planar fashion on the substrate.

[0005] An organic EL element has similar characteristics
to a semiconductor light emitting diode. In other words, an
organic EL element emits light when a certain voltage is
applied across both electrodes to supply a current to the
organic EL element in such a state that an anode side serves
as a high voltage side. Specifically, when the difference
between the potential on the anode side and the potential on
the cathode side is beyond a turn-on-voltage, a current starts
flowing through the organic EL element. Conversely, when
the cathode side is placed at a high potential, the organic EL
element emits no light since no almost current flows. For this
reason, an organic EL element is called an organic LED in
SOme cases.

[0006] An organic EL panel may be driven by passive
matrix addressing. When an organic EL panel is driven, the
anode electrodes and the cathode electrodes of the organic
EL panel may be set as scanning electrodes or data elec-
trodes. In other words, the anode electrodes and the cathode
electrodes may serve as scanning electrodes and data elec-
trodes, respectively, or the anode electrodes and the cathode
electrodes may serve as data electrodes and scanning elec-
trodes, respectively. Explanation will be made with respect
to a case wherein the cathode electrodes and the anode
electrodes serve as scanning electrodes and data electrodes,
respectively. For this reason, the cathode electrodes will be
called scanning electrodes, and the anode electrodes will be
called data electrodes.

[0007] When an organic EL panel may be driven by
passive matrix addressing, the scanning electrodes are con-
nected to a scanning electrode driver with a constant-voltage
circuit, providing the scanning electrodes with constant-
voltage drive. The scanning electrodes are sequentially

1. Field of the Invention
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scanned so that one of the scanning electrodes is put in a
selected state with a selection voltage applied, and the
remaining scanning electrodes are put in a non-selected state
without the selection voltage applied. In general, scanning is
sequentially performed so that a selection voltage is applied
to a scanning electrode in each selection period, starting
from an endmost one of the scanning electrode and ending
at the other endmost one of the scanning electrodes. All
scanning electrodes are scanned in a certain period of time
to apply a certain driving voltage to a selected pixel.

[0008] On the other hand, the data electrodes are con-
nected to a data electrode driver with a constant-current
circuit (constant-current source). A display data that corre-
sponds to a display pattern of selected scanning electrodes is
supplied to all data electrodes in synchronization with
scanning. A current pulse that has been supplied to the data
electrodes from the constant-current circuit flows into a
selected scanning electrode through the organic EL element
disposed at the intersection between the selected scanning
electrode and the opposing data electrode.

[0009] A pixel comprising an organic EL element emits
light only during a period of time wherein the scanning
electrode connected to the pixel is selected while a current
is supplied to the pixel from the opposed data electrode.
When supply of the current from the data electrode is
stopped, light emission is also stopped. All scanning elec-
trodes are sequentially and repeatedly scanned by supplying
a current to organic EL elements sandwiched between the
data electrodes and the scanning electrodes in this way. In
accordance with a desired display pattern, the emission and
the non-emission of light is controlled with respect to the
pixels in the entire display screen.

[0010] The scanning electrode driver sets the potential of
a selected scanning electrode at a lower level than that of a
non-selected scanning electrode. It is assumed that the
potential of a selected scanning electrode is a selection
voltage Voopr, and that the potential of a non-selected
scanning electrode is a non-selection voltage Vegppp In
most of cases, ground potential is utilized as the selection
voltage Vo Data electrodes that contain no pixels to
emit light in a selected row are set at a certain potential
(hereinbelow, referred to as V; ). The potential V; isset so
that the difference (Vo ~Veowmr ) between the potential V.
and the selection voltage V., 1s lower than the turn-on-
voltage. In most of cases, the potential V; is set at ground
potential. The data driver also sets the potential of data
electrodes that contain pixels to emit light in a selected row,
and a current flows from such data electrodes into a selected
scanning electrode. The potential of such data electrodes is
set so as to flow a constant current. However, it is not
allowable to set the potential of the data electrodes at a
higher level than the supply voltage Vg4 of the constant-
current circuit. An array of pixels, which extends in parallel
with the scanning electrodes is called a “row” while an array
of pixels, which extends in paralle] with the data electrodes,
is called a “column”.

[0011] An organic EL element has temperature character-
istics wherein the turn-on-voltage lowers as the temperature
increases. In some cases, temperature compensation is made
so as to reduce power consumption in the data electrode
driver by lowering the supply voltage Vgpo at a high
temperature (see, e.g., JP-A-2003-150113, paragraphs 0023
to 0026, and FIGS. 1 and 3).
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[0012] FIG. 11 is a block diagram showing the drive
circuit of a conventional organic EL display device
described in the reference stated earlier. In the structure
shown in FIG. 11, a plurality of data electrodes 110 and a
plurality of scanning electrodes 111 are disposed so as to be
perpendicular to each other in an organic EL panel 101. Each
organic EL element is shown as a diode. A scanning elec-
trode driver 102 includes a scanning switch with respect to
each of the scanning electrodes 111, the scanning switches
providing scanning electrodes with either one of ground
potential as the selection voltage V .y, and a reverse-bias
voltage (non-selection voltage) generated by a second tem-
perature compensation circuit 106.

[0013] A data driver 103 includes a constant-current cir-
cuit and a driving switch with respect to each of the data
electrodes 110, the constant-current circuit introducing a
supply voltage V., from a supply circuit 1056 and sup-
plying a constant current to the relevant data electrode, and
the driving switch putting the relevant data electrode 110 in
either one of a supply state to supply a current to the relevant
data electrode 110 from the relevant constant-current circuit
and a non-supply state to supply no current to the relevant
data electrode from the relevant constant-current circuit. A
controller 104 not only controls the scanning electrode
driver 102 so as to sequentially apply the selection voltage
Veon (o the respective scanning electrodes 111 but also
outputs a data to the data electrode driver 103, the data
corresponding to pixels in a row relevant to a scanning
electrode 111 with the selection voltage Vi oy applied
thereto. The data electrode driver 103 determines the respec-
tive states of the drive switches according to an input data.

[0014] The supply circuit 105b receives, from a tempera-
ture detecting means 105a comprising a thermistor, a signal
in response to the ambient temperature of the organic EL
elements. The supply circuit 105b generates the supply
voltage Vg at a level in response to the ambient tempera-
ture of the organic EL elements and applies the supply
voltage as the driving voltage to organic EL elements
through the data electrode driver 103. The temperature
detecting means 105z and the supply circuit 105 form a
first temperature compensation circuit 105. The second
temperature compensation circuit 106 introduces the supply
voltage Vgge from the supply circuit 105b, generates the
non-selection voltage V oy at @ lower level than the value
of the supply voltage Vg by a certain amount, and supplies
the Veopp to the scanning electrode driver 102.

[0015] FIG. 12 is a schematic view showing a relationship
between an ambient temperature, a supply voltage Vgpq
(corresponding to T1 in this figure) and a non-selection
voltage Voomy (corresponding to T2 in this figure)
described in the reference stated earlier. In FIG. 12, the
horizontal axis represents a temperature (° C.), and the
vertical axis represents a voltage (V) Based on an ambient
temperature of the organic EL elements detected by the
temperature detecting means 105a, the supply circuit 1055
lowers the supply voltage Vgg as the ambient temperature
increases, which is shown in FIG. 12. The second tempera-
ture compensation circuit 106 sets the non-selection voltage
Veoumm at a voltage that is lower than the supply voltage
V_ . by acertain offset amountx(3V in the example shown in

FiG. 12).

[0016] Inthe reference stated earlier, it is described that by
lowering the supply voltage Vg as the ambient tempera-
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ture increases, the supply voltage Vg is prevented from
being supplied to the data electrode driver 103 at an unnec-
essarily high level at a high ambient temperature, avoiding
an increase in the consumption power of the data electrode
driver 103. It is also described that by lowering the non-
selection voltage Vi oppy 88 the ambient temperature
increases, an organic EL element is prevented from emitting
light in a non-selected state (when the non-selection voltage
Veonm 18 applied to the scanning electrode 111 of the
organic EL element) because of a decrease in the turn-on-
voltage of the organic EL element caused by an increase in
the ambient temperature.

BRIEF SUMMARY OF THE INVENTION

[0017] In most of cases, the data electrode driver 103 is
configured as a single chip driver IC. The driver IC includes
the supply circuit 105b and the scanning electrode driver
102 in some cases. In general, the driver IC has the maxi-
mum permissible voltage (breakdown voltage) and the
maximum permissible temperature. For this reason, when an
attempt is made to set the supply voltage Vgpg at an
optimum value in response to the ambient temperature as
shown in FIG. 12, there is a possibility that the supply
voltage Vgge supplied to the driver IC is beyond the break-
down voltage of the drive IC in a case wherein the ambient
temperature is as low as, e.g., =30° C. In a case wherein the
ambient temperature is as high as, e.g., 70° C., there is a
possibility that malfunction or breakdown occurs since the
temperature of the driver IC is beyond the maximum per-
missible temperature by a combination of the ambient
temperature and heat generation of the driver IC per se.

[0018] In acase wherein an organic EL panel having high
luminance is driven, the supply voltage Vggs is generally
required to be set at a higher level than a case wherein an
organic EL panel having monochrometic display is driven.
For this reason, in a case wherein an organic EL panel
having high luminance is driven, there is a possibility that
the supply voltage Vg is beyond the breakdown voltage of
the driver IC when the ambient temperature is low, and that
the temperature of the driver IC is beyond the maximum
permissible temperature when the ambient temperature is
high.

[0019] The data electrode driver 103 also sets the potential
of data electrodes having pixels to emit light in a selected
row, which has not been referred to in the reference stated
earlier. It is not allowable to set the potential of the data
electrodes at a higher level than the supply voltage Vggg. In
order that a current flows from a data electrode 110 into
scanning electrodes 111 to cause the selected pixels to emit
light, it is necessary to charge the capacitance of the selected
pixels existing on that data electrode 110 to apply a voltage
capable of flowing a constant current through the selected
pixels in the sclected row. At that time, first, a state with
electric charges accumulated is removed by, e.g., application
of a reverse-bias voltage. Additionally, by charging the
capacitance of the selected pixels, the potential of data
electrodes 110 is placed at the potential for flowing the
constant current through the selected pixels in the selected
row. As explained, charging is necessary until the required
potential has been risen. If it takes much time to complete
charging, the rise of the voltage applied to pixels to emit
light is delayed. In order to avoid a delay in a rising speed
for light emission, JP-A-9-232074 has proposed a driving
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method wherein when selected rows are switched, the next
row is selected after all scanning electrodes 111 are con-
nected to a reset voltage having the same potential once.

[0020] In the organic EL panel 101, when the respective
rows are scanned to cause all pixels to emit light, the current
that flows into a selected scanning electrode 111 becomes
larger in proportion to the number of data electrodes. When
the number of data electrodes is large, it is necessary to
increase the length of the respective scanning electrodes 111
accordingly, which means that the resistance from one end
to the other end of a scanning electrode 111 increases.
Additionally, not only the scanning electrodes 111 but also
scanning electrode lead wires as wiring from the scanning
electrode driver 102 to the scanning electrodes 111 have
resistance. By the presence of such resistance, the potential
of a scanning electrode 111 selected by the scanning elec-
trode driver 102 is higher than the original voltage of the
selection voltage Voou, (e.g., ground potential) in some
cases.

[0021] In such a case, the constant-current circuits in the
data electrode driver 103 need to flow the constant current,
increasing the potential of the data electrodes 110 by an
increase in the potential of the scanning electrode 111 in a
selected row. However, when an increase in the potential of
a scanning electrode 111 is large, the potential of the data
electrodes 110 is brought close to the supply voltage Vgpg-
When the driving capacity of the constant-current circuit is
saturated, it is impossible to increase the potential of the data
electrodes 110 in a satisfactory way. In such a case, no
current flows through a pixel to emit light, failing to obtain
desired light-emission luminance. In other words, in a row
containing a large number of pixels to emit light, light-
emission luminance lowers, causing striped chrominance
non-uniformity (i.e., horizontal cross-talk, hereinbelow,
referred to as “cross-talk”). When an organic EL panel
having high luminance is driven, cross-talk appears more
noticeably since the amount of a current is large. From this
viewpoint, it is preferred that the supply voltage Vg on the
side of the data electrode driver 103 be maintained at a
higher value than the driving voltage by some degree.

[0022] FIG. 13 is a schematic view showing an example
of the method for controlling the supply voltage Vg in
response to variations in the ambient temperature of the
organic EL panel 101 than a data electrode driver IC having
a breakdown voltage of 20 V and a maximum permissible
temperature of 125° C. is employed. In FIG. 13, the
horizontal axis represents a temperature (° C.), and the
vertical axis represents a voltage (V). It is assumed that the
driving voltage of an organic EL element varies according to
temperature variations as illustratively shown in FIG. 13,
and that the supply voltage Vggg is controlled to be main-
tained at a higher voltage than the driving voltage by about
6 V. Under the circumstances, there is a possibility that
malfunction or breakdown occurs at a temperature of not
higher than —20° C. This is because a voltage, which is not
lower than 20 V as the breakdown voltage, is applied to the
data electrode driver IC. There is also a possibility that
malfunction or breakdown occurs at a temperature of not
lower than, e.g., 70° C. This is because the data electrode
deriver IC per se generates heat to increase the temperature
of the data electrode driver IC to a value beyond the
maximum permissible temperature. Specifically, since the
heat generation of the data electrode driver IC increases
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when the difference between the supply voltage Vg, and
the driving voltage is large, and when the amount of a
current is large, there is a good possibility that malfunction
or breakdown occurs.

[0023] There is a possibility that in particular an organic
EL device employed in a vehicle-borne device, such as a car
audio system or an instrument panel, is placed in a high
temperature environment. When such a vehicle-borne
device is started in a high temperature environment, there is
a possibility that the vehicle-borne device is activated
improperly because of malfunction or breakdown of the
driver IC.

[0024] For example, in order to prevent a driver IC from
causing malfunction or breakdown in the range from -20° C.
to +80° C., the supply voltage Vg, Which is set so as to be
20 V when being subjected to —20° C., may be controlled so
as to change along a curve representing the driving voltage
as indicated by a dotted line in FIG. 13. However, such
control causes strong cross-talk since the difference between
the supply voltage Vg and the driving voltage is decreased
in the entire temperature range (from -20° C. to +80° C.)

[0025] From this viewpoint, it is an object of the present
invention to provide a method and a device for driving an
organic EL display device, which are capable of minimizing
the generation of cross-talk according to ambient tempera-
ture charges of the organic EL panel while the temperature
of the driving circuit is prevented from being beyond the
maximum permissible temperature at a high temperature. It
is another object of the present invention to provide a
method and a device for driving an organic EL displace
device, which are capable of minimizing the generation of
cross-talk while the supply voltage is prevented from being
beyond the breakdown voltage of the driving circuit at a low
temperature.

[0026] According to a first aspect of the present invention,
there is provided a method for driving an organic EL display
device, comprising employing an organic EL panel includ-
ing scanning electrodes and data electrodes so as to have a
matrix pattern, the organic EL panel having an organic EL
element sandwiched between a scanning electrode and a
data electrode, setting a selected scanning electrode at a
potential in a selection period, setting a non-selected scan-
ning electrode at a potential in a non-selection period, and
flowing a constant current from a data electrode driver into
a data electrode containing a pixel to emit light; setting a
voltage value of a supply voltage at a higher value than a
driving voltage of the organic EL element by a margin value
for power source, and changing the voltage value of the
supply voltage according to changes in the driving voltage
caused by changes in an ambient temperature of the organic
EL panel, the power supply being supplied to the data
electrode data driver, in a case wherein the ambient tem-
perature is in an intermediate temperature range; and com-
prising setting the voltage value of the supply voltage so as
to have a smaller difference between the supply voltage and
the driving voltage than that in the intermediate temperature
range, and changing the voltage value of the supply voltage
in a higher degree than a changing degree in the supply
voltage caused by the changes in the ambient temperature in
the intermediate temperature range in a case wherein the
ambient temperature is in a high temperature range which is
higher than the intermediate temperature range.
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[0027] According to a second aspect of the present inven-
tion, there is a method which further comprises controlling
the voltage value of the supply voltage so as to gradually
increase as the ambient temperature decreases and to prevent
the voltage value of the supply voltage from further increas-
ing when reaching a lower value than a breakdown voltage
of the data electrode driver (e.g., 20 V or a value close
thereto when the breakdown voltage is 20 V) in a case
wherein the ambient temperature is in a low temperature
range which is lower than the intermediate temperature
range in the first aspect.

[0028] According to a third aspect of the present inven-
tion, there is provided a method which further comprises
setting a boundary between the intermediate temperature
range and the low temperature range in a range from -10 to
+20° C. in the second aspect.

[0029] According to a fourth aspect of the present inven-
tion, there is provided a method which further comprising
setting a boundary between the intermediate temperature
range and the high temperature range in a range from +40 to
+70° C. in the first, the second or the third aspect.

[0030] The driving method according to the present inven-
tion may be realized by employing a temperature-sensitive
resistive element circuit comprising plural temperature-sen-
sitive resistive elements, such as thermistors, in a supply
circuit, which generates the supply voltage supplied to the
data electrode driver. When such temperature-sensitive
resistive elements are employed, the driving method stated
earlier can be realized by properly selecting the character-
istics of the temperature-sensitive resistive elements. In
other words, the driving method according to the present
invention can be realized in an adjustable range, which can
be obtained by selecting the characteristics of the tempera-
ture-sensitive resistive elements.

[0031] According to a fifth aspect of the present invention,
there 1s provided a device for driving an organic EL display
device, wherein an organic EL panel including scanning
electrodes and data electrodes are disposed so as to have a
matrix pattern, is employed so as to have an organic EL
element sandwiched between a scanning electrode and a
data electrode, a selected scanning electrode is set at a
potential in a selection period, a non-selected scanning
electrode is set at a potential in a non-selection period, and
a constant current is flowed from a data electrode driver into
a data electrode containing a pixel to emit light; comprising
a supply circuit, which employs a temperature-sensitive
element circuit including at least two temperature-sensitive
resistive elements having a resistance varying according to
temperatures, and which provides the data electrode driver
with a supply voltage, the supply voltage being generated so
as to have a higher voltage value than a driving voltage of
the organic EL element by a margin value for supply source
and being changed according to variations in the driving
voltage caused by changes in an ambient temperature of the
organic EL element in a case wherein the ambient tempera-
ture is in an intermediate temperature range, and the supply
voltage being generated so as to have the voltage value set
at a smaller difference between the supply voltage and the
driving voltage than that in the intermediate temperature
range and have the voltage value changed in a higher degree
than a changing degree in the supply voltage caused by the
changes in the ambient temperature in the intermediate
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temperature range in a case wherein the ambient temperature
is in a high temperature range which is higher than the
intermediate temperature range.

[0032] According to a sixth aspect of the present inven-
tion, there is provided a driving device wherein the supply
circuit is configured to gradually increase the voltage value
of the supply voltage as the ambient temperature decreases
and to prevent the voltage value of the supply voltage from
further increasing when reaching a lower value than a
breakdown voltage of the data electrode driver, the voltage
value of the supply voltage being supplied to the data
electrode driver, in a case wherein the organic EL panel has
an ambient temperature in a low temperature range which is
lower than the intermediate temperature range, in the fifth
aspect.

[0033] According to a seventh aspect of the present inven-
tion, there is provided a driving device wherein the supply
circuit further comprises a regulator circuit, which outputs
the supply voltage supplied to the data electrode driver, and
the temperature-sensitive resistive element circuit is dis-
posed between an output side of the regulator circuit and a
reference potential of the regulator circuit in order to deter-
mine an output voltage of the regulator circuit in the fifth or
the sixth aspect.

[0034] According to an eighth aspect of the present inven-
tion, there is provided a driving method wherein a series
combination of the temperature-sensitive resistive element
circuit and a resistor having a fixed resistance is disposed
between an output side of a switching regulator circuit as the
regulator circuit and ground potential, and the temperature-
sensitive resistive element circuit comprises a resistor hav-
ing a fixed resistance, and at least two parallel combinations
of a resister having a fixed resistance and a temperature-
sensitive resistive clement connected in series with one
another in the seventh aspect.

[0035] In accordance with the driving method of the
present invention, it is possible to suppress the generation of
cross-talk in an intermediate temperature range according to
ambient temperature changes of an EL panel while the
temperature of the driving circuit is prevented from being
beyond the maximum permissible temperature at a high
temperature.

[0036] It is also possible to suppress the generation of
cross-talk in an intermediate temperature range while the
supply voltage is prevented from being beyond the break-
down voltage of the driving circuit at a low temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 is a schematic view explaining the concept
of the present invention;

[0038] FIG. 2 is a block diagram showing a driving device
along with an organic EL panel;

[0039] FIG. 3 is a block diagram showing an example of
the structure of the supply circuit on a data electrode side;

[0040] FIG. 4 is a circuit diagram showing an example of
the structure of the temperature-sensitive resistive element
circuit according to a first embodiment of the present
invention;

[0041] FIG. 5 is a circuit diagram showing an example of
the structure of the supply circuit on a scanning electrode
driver side;



US 2005/0242747 Al

[0042] FIG. 6 is a schematic view showing changes in the
supply voltage Vgge according to the first embodiment;

[0043] FIG. 7 is a circuit diagram showing an example of
the structure of the temperature sensitive resistive element
circuit according to a second embodiment of the present
invention;

[0044] FIG. 8 is a schematic view showing changes in the
supply voltage Vg, according to the second embodiment;

[0045] FIG. 9 is a circuit diagram showing an example of
the structure of the temperature sensitive resistive element
circuit according to a third embodiment of the present
invention;

[0046] FIG. 10 is a schematic view showing changes in
the supply voltage Vg, according to the third embodiment;

[0047] FIG. 11 is a block diagram showing the driving
device of a conventional organic EL display device;

[0048] FIG. 12 is a schematic view showing a relationship
between a temperature, a supply voltage Vggg and a non-
selection voltage V oy in the conventional display device;
and

[0049] FIG. 13 is a schematic view showing an example
of the conventional method for controlling a supply voltage
Vgee In response to variations in the temperature of an
organic EL panel.

DETAILED DESCRIPTION OF THE
INVENTION

First Embodiment

[0050] Now, embodiments of the present invention will be
described, referring to the accompanying drawings. First,
the concept of the present invention will be described,
referring to FIG. 1. FIG. 1 is a schematic view showing an
example of the method for controlling a supply voltage
V_. in response to variations in the ambient temperature
(hereinbelow, referred to as “the temperature™) of an organic
EL panel when a data electrode driver IC having a break-
down voltage of 20 V is employed. In FIG. 1, the horizontal
axis represents a temperature (° C.), and the vertical axis
represents a voltage (V). Explanation will be made on a case
wherein it is preferable to maintain the supply voltage Vg
at a higher value than the driving voltage by about 6 V as in
the case shown in FIG. 13. The driving voltage is a voltage
that is applied across the anode side and the cathode side of
an organic EL element when the organic EL element is
subjected to constant-current drive by a certain current.

[0051] The reason why it is preferable to maintain the
supply voltage at a higher value than the driving voltage by
about 6 V is that a driver overhead is estimated to be about
2 V and that the range of voltage variations in a panel is
estimated to be about 4 V. The driver overhead and the
voltage variation in the panel vary according to the charac-
teristics, the size and the driving method (e.g. the amount of
a current) of the organic EL panel. The driver overhead is the
difference of the supply voltage Vg with respect to the
driving voltage (the driving voltage<the supply voltage
Vsra)» which is required to stably flow a constant current by
a constant-current circuit in the data electrode driver. The
voltage variations in the panel are mainly an increment, by
which the potential of a scanning electrode is higher than an
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original selection voltage Vo, (€.g., ground potential).
From this viewpoint, when the driver overhead and the
voltage variations in the panel are expressed as a margin
value for supply source, it is preferred that the supply
voltage Vg have a higher value than the driving voltage by
at least the margin value for supply source. 2 V as the driver
overhead is a value that is calculated when employing a
commonly used driver IC. This value varies according to the
characteristics of an employed driver IC or organic EL
panel.

[0052] As shown in FIG. 1, the driving voltage of an
organic EL element is gradually reducing (gradually
decreasing) as the temperature increases. In accordance with
the present invention, the supply voltage Vggg, Which is
supplied to the data electrode driver, is controlled so as to
have a higher value than the driving voltage of an organic EL
element in an intermediate temperature range (e.g., from 20
to 60° C.) by the margin value for supply source. Accord-
ingly, the supply voltage Vg is gradually decreasing in
substantially the same degree as the driving voltage is
gradually decreasing in such an intermediate temperature
range. Specifically, in FIG. 1, the inclination (gradient) of a
curve representing the supply voltage Vgp is substantially
the same as the inclination (gradient) of a curve representing
the driving voltage in such an intermediate temperature
range. In other words, when an organic EL panel has a
temperature in such an intermediate range, the supply volt-
age Vgpg, Which is supplied to the data electrode driver, is
varied according to a degree of variation in the driving
voltage caused by a temperature change, with the difference
between the supply voltage and the driving voltage of the
organic EL elements being a higher value by a certain
margin value for supply source. Since such an intermediate
temperature range contains, ¢.g., 25° C. as normal tempera-
ture, the intermediate temperature range will be referred to
as the normal temperature range.

[0053] In a high temperature range, which is a range
having a higher temperature than the normal temperature
range, the supply voltage Vg is lowered according to
temperature increase by a higher degree than the supply
voltage Vgp, is gradually decreasing in the normal tempera-
ture range. In other words, when the temperature of an
organic EL panel is higher than the normal temperature
range, the supply voltage Vg, Which is supplied to the data
electrode driver, is varied by a higher degree than the supply
voltage Vg is varied according to temperature changes in
the normal temperature range. From this viewpoint, in FIG.
1, the curve representing the supply voltage Vg, has a
larger gradient in such a high temperature range than the
normal temperature range.

[0054] Additionally, the supply voltage Vgpg, which is
supplied to the data electrode driver, is controlled so as to be
gradually increasing up to a breakdown voltage of 20 V as
an upper limit according to temperature drop in a low
temperature range, which is a range having lower tempera-
tures than the normal temperature range. From this view-
point, in FIG. 1, the curve representing the supply voltage
Vgge has a gentler gradient in the normal temperature range
than such a low temperature range, and when the supply
voltage Vgpq has reached 20 V, the supply voltage Vg is
kept constant even if the temperature further decreases.
Although the boundary between the normal temperature
range and the high temperature range, and the boundary
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between the normal temperature range and the low tempera-
ture range are, respectively, set at 60° C. and 20° C. in this
embodiment, these boundaries may be varied according to
the characteristics of an organic EL panel or an driver IC
containing a data electrode driver. From this viewpoint, the
boundary between the normal temperature range and the
high temperature range may be set in the range from 40 to
70° C. for example, and the boundary between the normal
temperature range and the low temperature range may be set
in the range from -10 to 20° C. for example.

[0055] When the supply voltage Vg is controlled as
indicated by a solid curve in FIG. 1, cross-talk is caused in
the lower temperature range and the high temperature range
in some cases. However, no cross-talk is caused in the
normal temperature range. In the high temperature range, the
chances that malfunction or breakdown is caused in the data
electrode driver are reduced since the supply voltage Vg
is greatly reduced to decrease the heat generation of the data
electrode driver. Additionally, in the low temperature range,
there is no possibility that the supply voltage Vg is applied
to the data electrode driver at a value of not less than the
breakdown voltage.

[0056] The dotted curve shown in FIG. 1 is a curve
representing an example of the method for controlling the
supply voltage Vqg according to the prior art, and shows
the same state as the dotted curve shown in FIG. 13.
Although it is possible to prevent malfunction or breakdown
from being caused in the data electrode driver when the
supply voltage Vggg is controlled as indicated by the dotted
curve in FIG. 1, strong cross-talk is caused in the entire
temperature range (from -20 to +80° C.) containing the
normal temperature range. On the other hand, in accordance
with the present invention, it is possible not only to reduce
the generation of cross-talk in the entire temperature range
(from =20 to +80° C.) but also to maintain good image
quality without causing cross-talk, in particular, in the
normal temperature range.

[0057] Now, a driving device for establishing the control
of the supply voltage Vg according to the present inven-
tion will be explained. FIG. 2 is a block diagram showing
a driving device along with an organic EL panel 1 disposed
on a substrate, such as a glass substrate. It is assumed that
the driving device, which includes a scanning electrode
driver 11, a data electrode driver 21 and a controller 3, and
the organic EL panel 1 form an organic EL display device in
this embodiment. The organic EL panel 1 includes a plural-
ity of scanning electrodes 10 and a plurality of data elec-
trodes 20, which are disposed so as to have a matrix pattern.
For ease of explanation, lead wires are included in the
scanning electrodes 10 or the data electrodes 20. Each of the
scanning electrodes 10 and each of the data electrodes 20 are
disposed so as to have an organic EL element 30 sandwiched
therebetween, and the organic EL element 30 at the inter-
section between each of the scanning electrodes 10 and each
of the data electrodes 20 serves as a pixel. Although only a
single intersection is shown in FIG. 1, respective intersec-
tions serve as respective pixels. It is assumed that the
scanning electrodes 10 are cathode electrodes, and that the
data electrodes 20 are anode electrodes.

[0058] Each of the scanning electrode driver 11 and the
data electrode driver 21 has a plurality of output terminals.
The respective scanning electrodes 10 are connected to the
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respective output terminals of the scanning electrode driver
11 on one-to-one basis. Likewise, the respective data elec-
trodes 20 are connected to the respective output terminals of
the data electrode driver 21 on one-to-one basis. The con-
troller 3 outputs control signals to the scanning electrode
driver 11 and the data electrode driver 21 in order to control
the scanning electrode driver 11 and the data electrode driver
21. The control signals output to the data electrode driver 21
contains a data signal.

[0059] The supply voltage Vgpg, which is generated by a
supply circuit in response to a temperature of the organic EL
panel 1, is applied to the data electrode driver 21. As in the
structure shown in FIG. 11, the data electrode driver
includes a constant-current circuit (not shown in FIG. 2) for
supplying a constant current to the relevant data electrode
20, and a driving switch (not shown in FIG. 2) for putting
the relevant data electrode in either one of a supply state to
supply the current from the relevant constant-current circuit
and a non-supply state to supply no current to the relevant
data electrode from the relevant constant-current circuit for
cach of the data electrodes 20. On the other hand, the
scanning electrode driver 11 includes a scanning switch (not
shown in FIG. 2) for each of the scanning electrodes 10, the
scanning switch applying either one of a non-selection
voltage Vo and ground potential as a selection voltage
Veonm, to the relevant scanning electrode 10, the non-
selection voltage being generated by a supply circuit 12,
which generates the non-selection voltage V oy by reduc-
ing, by a certain amount, the value of the supply voltage
V., generated by the supply circuit 22.

[0060] The scanning electrode driver 11 may be provided
as a single chip LSI, and the data electrode driver 21 may
also be provided as a single chip LSI. The scanning electrode
driver 11 and the data electrode driver 21 may be combined
in a single chip LSL

[0061] FIG. 3 is a block diagram showing an example of
the structure of the supply circuit 22. The structure illustra-
tively shown in FIG. 3 employs a boost switching regulator,
which has the voltage of a system power source input as an
input voltage. The system power source is a power source in
the device with the organic EL display device incorporated
thereinto. The maximum value of the supply voltage Vgrq
as the output voltage from the supply circuit 22 is, e.g., 20
V, and the voltage of the system power source is, €.g., 12 V.

[0062] In the circuit shown in FIG. 3, power accumulated
in a coil (inductor) 223 and power from the system power
source side are superimposed and are output through a diode
224 and an output capacitor 225. The output voltage, which
is employed as the supply voltage Vg4 of the data electrode
driver 21, is defined by (turn-on period+turn-off period)/
turn-off periodxinput voltage of a transistor 221. The circuit
shown in FIG. 3 has a temperature-sensitive resistive ele-
ment circuit 226 and a resistor 227 connected between the
output terminal and ground potential, the resistance of the
temperature-sensitive resistive element circuit 226 being
variable according to temperature changes, and the resistor
having a fixed resistance. The voltage applied to the resistor
227, is input as a feedback voltage Vy,, to a power control
circuit 222 for controlling the on-off periods of the transistor
221. The resistor having a fixed resistance may comprise a
single resistor or plural resistors connected in parallel or in
series.
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[0063] The power control circuit 222 comprises, ¢.g., a
PWM circuit, which outputs a pulse to the transistor 221, the
pulse having a pulse width varying according to the value of
the feedback voltage V. The PWM circuit includes, e.g., a
triangular-wave generator, and a comparator wherein a tri-
angular wave generated by the triangular-wave generator is
employed as the input voltage, and the feedback voltage Vy,
is employed as the reference voltage. For this reason, the
feedback voltage Vg, is occasionally referred to as the
reference voltage V, . in Description. The PWM circuit
extends the on-period of a pulse signal so as to extend the
on-period of the transistor 221 to increase the value of the
feedback voltage V,, when the value of the feedback voltage
Vg, decreases. Additionally, the PWM circuit shortens the
on-period of a pulse signal so as to shorten the on-period of
the transistor 221 to decrease the value of the feedback
voltage Vg, when the value of the feedback voltage Vg,
increases. Thus, the output of the comparator is applied to
the gate of the transistor 221.

[0064] The temperature-sensitive resistive element circuit
226 comprises a circuit employing at least two thermistors
as temperature-sensitive resistive elements. The thermistors
function as temperature sensors for detecting the tempera-
ture of the organic EL panel 1 since the data electrode driver
21 is equipped in the vicinity of the organic EL panel 1. The
temperature-sensitive resistive element circuit 226 may be
removed from the power circuit 22 and be equipped in a
location closer to the organic EL panel 1 or on the organic
EL panel 1. The temperature-sensitive resistive element
circuit 226 is one that is equipped between the output side
of the switching regulator and ground potential in order to
determine the output voltage of the switching regulator.

[0065] The resistance of the temperature-sensitive resis-
tive element circuit 226 varies according to changes in the
resistance of the thermistors caused by the temperature
changes. The turn-on period and the turn-off period of the
transistor 221 are determined by the feedback voltage Vg,
which is a voltage obtained by dividing the output voltage by
the temperature-sensitive resistive element circuit 226 and
the resistor 227. When the temperature increases to lower
the resistance of the temperature-sensitive resistive element
circuit 226, the value of the feedback voltage Vy, increases
to shorten the turn-off period of the transistor 221 and extend
the turn-off period of the transistor. This is because the
resistance of the resistor 227 is relatively increased in
comparison with the resistance of the temperature-sensitive
resistive element circuit 226 (there is no change in the
absolute value of the resistance of the resistor). As a result,
the output voltage (i.e., Vgrg) lowers. As the output voltage
lowers, the voltage applied to the resistor 227 (i.c., the
feedback voltage V) lowers, finally reaches the value
before temperature changes and keeps that value. In other
words, when the resistance of the temperature sensitive
resistive element circuit 226 is lowered because of tempera-
ture rise, the output voltage of the transistor 221 (i.e., Vggg)
is lowered in order to keep the value of the feedback voltage
Vg, constant. Conversely, when the resistance of the tem-
perature-sensitive resistive element circuit 226 is increased
because of temperature drop, the output voltage of the
transistor 221 (i.¢., Vgrg) Is increased in order to keep the
value of the feedback voltage Vy, constant.

[0066] By configuring the temperature-sensitive resistive
element circuit 226 to change the supply voltage Vggg as
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shown in the solid curve in FIG. 1, it is possible to gradually
decrease the supply voltage Vg in substantially the same
degree as the gradual decrease in the driving voltage in the
normal temperature range, to decrease, according to tem-
perature rise, the supply voltage Vo, in a substantially
higher degree in the high temperature range than the gradual
decrease in the supply voltage Vggg in the normal tempera-
ture range, and to gradually increase the supply voltage
V_, according to temperature drop in the low temperature
range, having a breakdown voltage of 20 V as a limit.

[0067] FIG. 4 is a circuit diagram showing an example of
the structure of the temperature-sensitive resistive element
circuit 226. In the structure shown in FIG. 4, the tempera-
ture-sensitive resistive element circuit 226 is configured to
have a resistor 231 having a fixed resistance, a parallel
combination of a resistor 232 having a fixed resistance and
a first thermistor 233, and a parallel combination of a resistor
234 having a fixed resistance and a second thermistor 235
connected in series with one another between the output
voltage side and the resistor 227 in this order from the output
voltage side. In FIG. 4, the bracketed reference accompa-
nying each reference numeral designates a resistance.

[0068] FIG. 5 is a circuit diagram showing an example of
the structure of the supply circuit 12 on the side of the
scanning electrode driver 11. In the circuit shown in FIG. §,
the supply voltage Vggg, which is supplied from the supply
circuit 22 on the side of the data electrode driver 21, is
divided by resistors 121 and 122, a voltage thus divided is
provided to the gate of a transistor 123 through a capacitor
124, and a voltage, which has been reduced from the supply
voltage Vg by a certain value, appears on the output side.
The output voltage that is taken out through an output
capacitor 125 serves as the non-selection voltage Vo
Although the non-selection voltage V .y Varies, accord-
ing to temperature changes, on a curve along the solid curve
representing the supply voltage Vg in FIG. 1, the non-
selection voltage V gy 15 lowered according to tempera-
ture rise as in the supply voltage Vgpg. By lowering the
non-selection voltage V oy gr according to temperature rise,
it is possible to prevent an organic EL element from emitting
light in a non-selection period (when the non-selection
voltage Vop 1S applied to the relevant scanning electrode
10) because of a reduction in the turn-on-voltage of the
organic EL element caused by an increase in the ambient
temperature.

[0069] In this embodiment, the resistances Ry, R,, R5 and
R, of the resistors 231,232,234 and 227, the constants of the
thermistors 233 and 235, and the reference voltage V.
(having the same meaning of the feedback voltage V) in
the temperature-sensitive resistive element circuit 226
shown in FIG. 4 are selected as shown in Table 1.

TABLE 1

Ve 123 (V)
R, 68 (kQ)
R, 60 (k)
R, 90 (kQ)
R, 142 (kQ)
Reference resistance of first 800 (kQ)
thermistor
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TABLE 1-continued

B constant of first thermistor 4,700 (K)
Reference resistance of second 700 (kQ)
thermistor

B constant of second thermistor 4,700 (K)

[0070] The resistance R, of each of the thermistors is
expressed as fornula (1)

Ry=Rxexp[B(1/T-1/Iv)] @)

[0071] In formula (1), R, designates a reference resis-
tance, B designates the B constant (thermistor constant) of
a thermistor, and R designates the resistance at a reference
temperature T, (reference resistance). The reference tem-
perature T, is 297K. T designates an ambient temperature of
the organic EL panel 1. When the temperature sensitive
resistive element circuit 226 is configured as shown in FIG.
4, and when the resistances R;, R,, R and R, of the resistors
231, 232, 234 and 227, and the constants of the thermistors
233 and 235 are selected as shown in Table 1, the resistances
Ry,; and R, of the thermistors 233 and 235, and the supply
voltage Vg as the output voltage of the supply circuit 22
are shown in Table 2. In Table 2, the driving voltage of each
of the organic EL elements, a supposed supply voltage
having a higher value than the driving voltage by 6 V, and
the non-selection voltage Vg yg are also shown.
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of the driving circuit from being beyond the maximum
permissible temperature at a high temperature. It is also
possible to minimize the occurrence of cross-talk in com-
parison with a case wherein the supply voltage Vgpg 1S
controlled as indicated by the dotted curve in FIG. 1 while
preventing the supply voltage Vgrg, from being beyond the
breakdown voltage of the driving circuit at a low tempera-
ture.

Second Embodiment

[0073] Although the temperature-sensitive resistive ele-
ment circuit 226 is configured as shown in FIG. 4 in the first
embodiment, the temperature-sensitive resistive element cir-
cuit 226 employing thermistors as at least two temperature-
sensitive resistive elements is not limited to the circuit
shown in FIG. 4. FIG. 7 is a circuit diagram showing
another example of the structure of the temperature sensitive
resistive element circuit 226.

[0074] In the structure shown in FIG. 7, the temperature-
sensitive resistive element circuit 226 is configured to have
aresistor 236 and a circuit comprising a first thermistor 233,
a second thermistor 235 and a resistor 237 having a fixed
resistance, connected in series with each other between the
output voltage side and the resistor 227 in this order from the
output voltage side. The circuit comprising the first ther-
mistor 233, the second thermistor 235 and the resistor 237
has the resistor 237 having a fixed resistance and a series

TABLE 2
Supposed
Driving  supply Supply Supply
voltage  voltage voltage voltage — driving
T(C) W) (V) Ry (kQ) Rpp kQ) (V) Veonm (V) voltage
-30 17.2 23.20 282929 247563 20.1 17.04 2.9
-20 16.5 22.50 13184.6 115365 20.0 17.01 3.5
0 14.9 20.90 3386.0 2962.7  19.8 16.81 4.9
25 13.0 19.00 800.0 700.0 18.9 16.02 5.9
50 11.2 17.20 236.3 206.5 16.7 14.17 5.5
70 9.5 15.50 101.2 88.6 14.2 12.10 4.7
85 8.3 1430 57.0 49.9 12.4 10.56 4.1

[0072] The respective values shown in Table 2 are graphi-
cally shown in FIG. 6. In FIG. 6, the horizontal axis
represents a temperature (° C.), and the vertical axis repre-
sents a voltage (V). As shown in FIG. 6, in the normal
temperature range, the supply voltage Vg can be gradually
decreased in substantially the same degree as the gradual
decrease in the driving voltage, and the difference between
the supply voltage Vg and the driving voltage can be
maintained at about 6 V (higher than the margin value for
supply source). In the high temperature range, the supply
voltage Vg can be reduced, according to temperature rise,
in a higher degree than the gradual decrease in the supply
voltage Vgpg in the normal temperature range. Additionally,
in the low temperature range, the supply voltage Vg4 can
be gradually increased according to temperature drop, hav-
ing a breakdown voltage of 20 V as a limit. Thus, it is
possible to realize a driving device, which is capable of
minimizing the occurrence of cross-talk in comparison with
a case wherein the supply voltage Vg is controlled accord-
ing to temperatures of the organic EL panel 1 as indicated by
the dotted curve in FIG. 1 while preventing the temperature

combination of the first thermistor 233 and the second
thermistor 235, connected in parallel with each other. In
FIG. 7, the bracketed reference accompanying cach refer-
ence numeral represents a resistance. Each of the resistors
having a fixed resistance may comprise a single resistor, a
parallel combination of plural resistors or a series combi-
nation of plural resistors.

[0075] In this embodiment, the resistances R, R, and R,
of the resistors 236, 237 and 227, the constants of the
thermistors 233 and 235, and the reference voltage V¢ in
the temperature-sensitive resistive element circuit 226
shown in FIG. 7 are sclected as shown in Table 3. The
reference temperature T, is 297K.

TABLE 3
Ve 123 (V)
R, 68 (kQ)
R, 70 (kQ)
R, 9.1 (kQ)
Reference resistance of first 400 (kQ)
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TABLE 3-continued

thermistor

B constant of first thermistor 4,700 (K)
Reference resistance of second 800 (kQ)
thermistor

B constant of second thermistor 12,000 (K)

[0076] When the resistances Ry, R, and R, of the resistors
236, 237 and 227, and the constants of the thermistors 233
and 235 are selected as shown in Table 3, the resistances R, ;
and Ry, of the thermistors 233 and 235, and the supply
voltage Vggg as the output voltage of the supply circuit 12
are shown in Table 4. In Table 4, the driving voltage of each
of the organic EL elements, a supposed supply voltage
having a higher value than the driving voltage by 4 V, and
the non-selection voltage Voopp are also shown. In this
embodiment, the margin value for supply source is estimated
as 4 V.
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resistive element circuit 226 may employs more than two
thermistors so that the difference between the supply voltage
Ve and the driving voltage is maintained at a value close
to the margin value for supply source in the low temperature
range and so that the curve, which represents changes in the
supply voltage Vgr, according to temperatures in order to
prevent malfunction or breakdown of a driver IC in the low
temperature range and the high temperature range, can be
more finely controlled.

Third Embodiment

[0079] FIG. 9 is a circuit diagram showing an example of
the structure of the temperature-sensitive resistive element
circuit 226 in a case wherein three thermistors are employed.
In the structure shown in FIG. 9, the temperature-sensitive
resistive element circuit 226 is configured to have a resistor
239 having a fixed resistance, a parallel combination of a
resistor 240 having a fixed resistors and a first thermistor
233, a parallel combination of a resistor 241 having a fixed

TABLE 4
Supposed
Driving  supply Supply Supply
voltage  voltage voltage voltage — driving

T(C) W) V) Ry (kQ) Ry (kQ2) 4% Veoms (V) voltage
-20 175 21.50 6592.3 23752 % 10>  19.9 17.29 2.4
0 15.9 19.90 1693.0 31835.0 19.9 17.27 4.0
25 14.0 18.00 400.0 800.0 19.4 16.84 5.4
50 12.3 16.30 118.1 354 16.9 14.71 4.6
70 10.5 1450 50.6 4.1 14.6 12.67 4.1

[0077] The respective values shown in Table 4 are graphi-
cally shown in FIG. 8 as an explanatory diagram. In FIG.
8, the horizontal axis represents a temperature (° C.), and the
vertical axis represents a voltage (V). As shown in FIG. 8,
in the normal temperature range, not only the supply voltage
Vg can be gradually decreased in substantially the same
degree as the gradual decrease in the driving voltage, and the
difference between the supply voltage Vgg and the driving
voltage can be maintained at 4 V or higher. In the high
temperature range, the supply voltage Vg, can be reduced,
according to temperature rise, in a higher degree than the
gradual decrease in the supply voltage Vg, in the normal
temperature range. Additionally, in the low temperature
range, the supply voltage Vgrg can be gradually increased
according to temperature drop, having a breakdown voltage
of 20 V as a limit. Thus, it is possible to realize a driving
device, which is capable of minimizing the occurrence of
cross-talk in comparison with a case wherein the supply
voltage Vg, is controlled according to temperatures of the
organic EL panel 1 as indicated by the dotted curve in FIG.
1 while preventing the temperature of the driving circuit
from being beyond the maximum permissible temperature at
a high temperature. It is also possible to minimize the
occurrence of cross-talk in comparison with a case wherein
the supply voltage Vg is controlled as indicated by the
dotted curve in FIG. 1 while preventing the supply voltage
Vsee from being beyond the breakdown voltage of the
driving circuit at a low temperature.

[0078] In each of the embodiments stated earlier, the
temperature-sensitive resistive element circuit 226 employs
the two thermistors 233 and 235. The temperature-sensitive

resistance and a second thermistor 235, and a parallel
combination of a resistor 242 having a fixed resistance and
a third thermistor 238, connected in series with one another
between the output voltage side and the resistor 227 in this
order from the output voltage side. In FIG. 9, the bracketed
reference companying each reference numeral designates a
resistance. The respective resistors having a fixed resistance
may comprise a single resistor, a parallel combination of
plural resistors or a series combination of plural resistors.

[0080] In thisembodiment, the references R, R0, R;; and
R, of the resistors 239, 240, 241 and 242, the constants of
the thermistors 233, 235 and 238, and the reference voltage
V,.r in the temperature-sensitive resistive element circuit
226 shown in FIG. 9 are sclected as shown in Table 5. The
reference temperature T, is 297K.

TABLE 5

Vi 123 (V)
R, 10 (kQ)
Ry 50 (k)
Ry 85 (k)
Rys 100 (kQ)
R, 16 (kQ)
Reference resistance of first 1,400 (kQ)
thermistor

B constant of first thermistor 4,700 (K)
Reference resistance of second 1,000 (kQ)

thermistor
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scanning electrode at a potential in a non-selection
TABLE 5-continued period; and flowing a constant current from a data
- electrode driver into a data electrode containing a pixel
B constant of second thermistor 4,700 (K) to emit licht:
Reference resistance of third 1,200 (kQ) ght;
thermistor : :
) ) setting a voltage value of a supply voltage at a higher
B constant of third thermistor 4700 (K) value than a driving voltage of the organic EL element
by a margin value for power source, and changing the
[0081] When the resistances Ry, Ry, Ry; and R, of the Vﬁltage .Vaﬂlle do.f .the Sﬁpply Volt;g; aﬁcordmg o
resistors 239, 240, 241 and 242, and the constants of the Cchanges 1n the drving vollage caused by changes in an
. . ambient temperature of the organic EL panel, the power
thermistors 233, 235 and 238 are selected as shown in Table . . .
5 the resi . supply being supplied to the data electrode data driver,
, the resistances R,;,;, Ry, and Ry 5 of the thermistors 233, . : . .
235 in a case wherein the ambient temperature is in an
and 238, and the supply voltage Vgr as the output - diate ; - and
voltage of the supply circuit 12 are shown in Table 6. In fiermediate temperature range, an
Table 6, the driving voltage of each of the organic EL setting the voltage value of the supply voltage so as to
elements, a supposed supply voltage having a higher value have a smaller difference between the supply voltage
than the driving voltage by 6 V, and the non-selection and the driving voltage than that in the intermediate
voltage Vo are also shown. In this embodiment, the temperature range, and changing the voltage value of
margin value for supply source is estimated as 6 V. the supply voltage in a higher degree than a changing
TABLE 6
Supposed
Driving  supply Supply Supply
voltage  voltage voltage voltage — driving
T(C) W) v) Ry (KQ) Ryp kQ) Ry (kQ) (V) Veone (V) voltage
=30 172 2320 49513 35366 42439 200 17.00 2.8
-20 165 2250 23073 16431 19777 200 16.97 35
0 149 2090 5925 4232 5079 19.8 16.77 49
25 130 19.00 14000 10000 12000 188 15.99 5.8
50 112 1720 413.5 295.0 3544 165 14.01 53
70 9.5 1550 1771 126.5 1518 135 11.50 4.0
80 83 1430 99.3 713 856 111 9.41 2.8

[0082] The respective values shown in Table 6 are graphi-
cally shown in FIG. 10 as an explanatory diagram. In FIG.
10, the horizontal axis represents a temperature (° C.), and
the vertical axis represents a voltage (V). As shown in FIG.
10, in the normal temperature range, the supply voltage
V__ can be gradually decreased in substantially the same
degree as the gradual decrease in the driving voltage, and the
difference between the supply voltage Vo, and the driving
voltage can be maintained at about 6 V. Additionally, in the
high temperature range, the supply voltage Vg, can be
decreased, according to temperature rise, in a higher degree
than the gradual decrease in the supply voltage Vg in the
normal temperature range. Further, in the low temperature
range, the supply voltage Vggg can be gradually increased
according to temperature drop, having a breakdown voltage
of 20 V as a limit.

[0083] The entire disclosure of Japanese Patent Applica-
tion No. 2004-134107 filed on Apr. 28, 2004 including
specification, claims, drawings and summary is incorporated
herein by reference in its entirety.

What is claimed is:
1. A method for driving an organic EL display device,
comprising:

employing an organic EL panel including scanning elec-
trodes and data electrodes so as to have a matrix
pattern, the organic EL panel having an organic EL
element sandwiched between a scanning electrode and
adata electrode; setting a selected scanning electrode at
a potential in a selection period; setting a non-selected

degree in the supply voltage caused by the changes in
the ambient temperature in the intermediate tempera-
ture range in a case wherein the ambient temperature is
in a high temperature range which is higher than the
intermediate temperature range.

2. The method according to claim 1, further comprising
controlling the voltage value of the supply voltage so as to
gradually increase as the ambient temperature decreases and
to prevent the voltage value of the supply voltage from
further increasing when reaching a lower value than a
breakdown voltage of the data electrode driver in a case
wherein the ambient temperature is in a low temperature
range which is lower than the intermediate temperature
range.

3. The method according to claim 2, further comprising
setting a boundary between the intermediate temperature
range and the low temperature range in a range from -10 to
+20° C.

4. The method according to claim 1, further comprising
setting a boundary between the intermediate temperature
range and the high temperature range in a range from +40 to
+70° C.

5. A device for driving an organic EL display device,
wherein an organic EL panel including scanning electrodes
and data electrodes disposed so as to have a matrix pattern
is employed so as to have an organic EL element sandwiched
between a scanning electrode and a data electrode, a selected
scanning electrode is set at a potential in a selection period,
a non-selected scanning electrode is set at a potential in a
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non-selection period, and a constant current is flowed from
a data electrode driver into a data electrode containing a
pixel to emit light;

comprising a supply circuit, which employs a tempera-
ture-sensitive element circuit including at least two
temperature-sensitive resistive elements having a resis-
tance varying according to temperatures, and which
provides the data electrode driver with a supply volt-
age, the supply voltage being generated so as to have a
higher voltage value than a driving voltage of the
organic EL element by a margin value for supply source
and being changed according to variations in the driv-
ing voltage caused by changes in an ambient tempera-
ture of the organic EL element in a case wherein the
ambient temperature is in an intermediate temperature
range, and the supply voltage being generated so as to
have the voltage value set at a smaller difference
between the supply voltage and the driving voltage than
that in the intermediate temperature range and have the
voltage value changed in a higher degree than a chang-
ing degree in the supply voltage caused by the changes
in the ambient temperature in the intermediate tem-
perature range in a case wherein the ambient tempera-
ture is in a high temperature range which is higher than
the intermediate temperature range.
6. The device according to claim 5, wherein the supply
circuit is configured to gradually increase the voltage value
of the supply voltage as the ambient temperature decreases
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and to prevent the voltage value of the supply voltage from
further increasing when reaching a lower value than a
breakdown voltage of the data electrode driver, the voltage
value of the supply voltage being supplied to the data
electrode driver, in a case wherein the organic EL panel has
an ambient temperature in a low temperature range which is
lower than the intermediate temperature range.

7. The device according to claim 5, wherein the supply
circuit further comprises a regulator circuit, which outputs
the supply voltage supplied to the data electrode driver; and

wherein the temperature-sensitive resistive element cir-
cuit is disposed between an output side of the regulator
circuit and a reference potential of the regulator circuit
in order to determine an output voltage of the regulator
circuit.

8. The device according to claim 7, wherein a series
combination of the temperature-sensitive resistive element
circuit and a resistor having a fixed resistance is disposed
between an output side of a switching regulator circuit as the
regulator circuit and ground potential; and

wherein the temperature-sensitive resistive element cir-
cuit comprises a resistor having a fixed resistance, and
at least two parallel combinations of a resister having a
fixed resistance and a temperature-sensitive resistive
element, connected in series with one another.
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