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A voltage corresponding to the maximum voltage value
among respective terminal voltages at least at the time of
light emission of organic EL, elements is held in a hold
circuit, and a power source circuit which generates electric
power having a voltage higher by a predetermined value
than the voltage held as a power source voltage is provided.
The power source voltage is caused to follow and vary
depending on the maximum voltage value among the respec-
tive terminal voltages at the time of light emission, and is
determined as a power source voltage for the output stage
current sources. Further, in order to permit operation of the
respective output stage current sources with a difference
voltage between the power source voltage and the maximum
voltage value, the predetermined value is set at the differ-
ence voltage or a voltage higher than the difference voltage.
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ORGANIC EL DRIVE CIRCUIT AND ORGANIC EL
DISPLAY DEVICE USING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to an organic EL
drive circuit and an organic EL display device using the
same and, more specifically, relates to an improvement for
an organic EL drive circuit and an organic EL display device
which permit to reduce the power consumption in the
organic EL display device by decreasing the power con-
sumption in an output stage current source therein.

BACKGROUND ART

[0002] Recently, the number of drive pins for an organic
EL display device tends to be increased according to a
demand of further higher resolution. For this reason, the
drive frequency thereof is raised and the power consumption
tends to be increased.

[0003] Since number of pins for a QVGA full color in an
organic EL display device now under development reaches
360 wherein 120 pins respectively for R, G and B, three
drivers therefor are now necessitated. Such an increase of
the terminal pin number increases power consumption in a
column driver IC. Therefore, reduction of the power con-
sumption is demanded.

[0004] Now a technology in which organic EL elements
are current driven with low power consumption by making
use of a DC/DC converter is known (patent document 1).

[0005] Patent document 1: JP-2001-143867A

[0006] On the other hand, noting difference in light emis-
sion efficiency for R, G and B, the present applicant invented
the following technology and has filed as Japanese patent
application No. 2003-166067 titled “Organic El drive circuit
and organic EL display device using the same”.

[0007] In the invention, through respective provision of a
first power source line having a high voltage and a second
power source line having a lower voltage than that of the
first power source line depending on the light emission
efficiency of organic EL elements for R, G and B, current
source voltages for driving the organic EL elements for R,
G and B are made different. Then, the organic EL elements
having higher light emission efficiency are assigned to the
second power source line of which electric power is supplied
from the first power source line for the organic El elements
having lower light emission efliciency via a switching
regulator and with the switching regulator the voltage of the
second power source line is stabilized at a predetermined
voltage.

SUMMARY OF THE INVENTION

Tasks to be Solved by the Invention

[0008] Since the invention disclosed in Japanese patent
application No. 2003-166067 necessitates in addition to the
DC/DC converter the separate switching regulator and the
like as the power source circuit, the invention causes a
problem to increase the number of ICs, when the organic EL
drive circuit is formed into ICs.

[0009] Further, since the invention disclosed in Japanese
patent application No. 2003-166067 stabilizes the power
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source voltage at the output side as a constant voltage by
obtaining the difference in voltage between the first power
source line and the second power source line as a constant
voltage, when the display brightness is low, a voltage drop
component from the power source voltage of which com-
ponent is necessary at the time of low brightness causes a
voltage drop at the side of the drive current source for
driving the organic EL elements. When the number of the
terminal pins for an organic El panel increases, the power
consumption by the voltage drop when the display bright-
ness is low increases to an innegligible level.

[0010] An object of the present invention is to resolve
such problems in the conventional art and to provide an
organic EL drive circuit, which permits to reduce the power
consumption by lowering the power consumption at the
output stage current source.

[0011] Another object of the present invention is to pro-
vide an organic EL drive circuit and an organic EL display
device, which permits to reduce the power consumption by
lowering the power consumption at the output stage current
source.

Measure for Solving the Tasks

[0012] A constitution of an organic EL drive circuit or an
organic EL display device according to the present invention
which achieves such objects is provided with, in the organic
El drive circuit which outputs drive current in correspon-
dence with respective terminal pins for one line component
in horizontal direction at the column side of an organic El
panel and current drives the organic El panel, a maximum
voltage value detection circuit which detects the maximum
voltage value among voltages with respect to respective
drive current corresponding to the respective terminal pins
of one line component in horizontal direction, a hold circuit
which receives the maximum voltage value and holds a
voltage corresponding to the maximum voltage value at least
at the time of light emission of organic EL elements, a power
source circuit which receives an input electric power and
generates an electric power having a voltage higher by a
predetermined value than the voltage held as a power source
voltage and output stage current sources which are respec-
tively provided for the respective terminal pins, operated
when received the power source voltage and generate the
drive current, wherein the predetermined value is set at equal
to or more than a voltage with which the output stage current
sources can current drive the organic EL elements.

ADVANTAGES OF THE INVENTION

[0013] In the present invention as explained above, the
hold circuit which holds a voltage corresponding to the
maximum voltage value among the respective terminal
voltages at least at the time of light emission of the organic
EL elements is provided, the voltage is held in the hold
circuit and the power source circuit which generates an
electric power having a voltage higher by a predetermined
value than the voltage held as a power source voltage is
provided. With these circuits, the power source voltage is
caused to follow and vary depending on the maximum
voltage value among the respective terminal voltages at the
time of light emission of the organic EL. elements. The
power source voltage is determined as the power source
voltage for the output stage current sources. Further, in order
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to permit operation of the respective output stage current
sources with the difference voltage between the power
source voltage of this power source and the maximum
voltage value, the predetermined value is set at the differ-
ence voltage or a voltage higher than the difference voltage.

[0014] With this measure, since the respective output stage
current sources generate the drive current in a range of the
difference voltage, a voltage drop at the respective output
stage current sources is suppressed and the power consumed
therein can be reduced.

[0015] As aresult, provision of a plurality of power source
circuits such as the switching regulator in addition to the
DC/DC converter is avoided and the power consumption in
the organic EL drive circuit and the organic EL display
device can be reduced.

BEST MODES FOR CARRYING OUT THE
INVENTION

[0016] FIG. 1 is a block diagram primarily of a power
source circuit including a voltage control circuit for an
organic EL panel according to an embodiment in which an
organic EL drive circuit of the present invention is applied,
FIG. 2 is a view for explaining primarily of a concrete
example of a maximum voltage value detection circuit and
a peak hold circuit in the embodiment of FIG. 1, FIG. 3 is
a view for explaining a control of the power source voltage
and drive waveforms for terminal pins and FIG. 4 is a view
for explaining an example of a step-up type switching
regulator in an embodiment which uses a step-up type
switching regulator.

[0017] InFIG. 1, numeral 10 is a column IC driver (herein
below will be called as a column driver) as an organic EL
drive circuit in an organic EL panel and 1 is a DC/DC
converter for supplying an electric power to the column
driver 10. The DC/DC converter 1, for example, receives an
electric power (for example, the voltage thereof is 3.5V)
from a battery 9 via an input terminal Vin, steps up at a
step-up circuit le and generates an electric power having a
DC voltage of 24V. The electric power is applied to a step
down type switching regulator wherein the voltage is low-
ered and a constant voltage in a range of about 6V~22V is
generated at the output terminal Vout. The electric power is
output from the output terminal Vout to a power source line
11 (+Vce) in the column driver 10. The voltage output to the
power source line 11 is herein follow up controlled by a
power source voltage control circuit 2 depending on light
emission brightness of organic EL elements and is varied in
a range of about 6V~22V.

[0018] Further, the step-up circuit 1e is operated by the
electric power from the battery 9 and when receives a drive
pulse from a controller 12, generates an electric power
having a DC voltage of 24V stepped up from the voltage of
the battery 9.

[0019] The power source voltage control circuit 2 includes
a maximum voltage value detection circuit (this circuit is
provided inside the column driver 10) 3 which respectively
receives terminal voltages at output terminal 10a, 106, . . .
10# at the column side for horizontal one line component in
the column driver 10 and detects the maximum voltage
value among them. The power source voltage control circuit
2 is further provided with a peak hold circuit 4 which holds
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the maximum voltage value detected by the maximum
voltage value detection circuit 3, a discharge circuit 5 and a
clamp voltage generation circuit 6. Further, in the present
embodiment, for the sake of easy explanation, although the
column driver 10 including output terminals for horizontal
one line component is explained as a single IC, the column
driver 10 can be a plurality of ICs.

[0020] The DC/DC converter 1 is constituted by the
step-up circuit 1e, the step down type switching regulator,
which stabilizes the voltage stepped up at the step-up circuit
1e and an output voltage detection circuit 8. The step down
type switching regulator is constituted by an error amplifier
la, a PWM pulse drive circuit 15, a P channel switching
MOS transistor 1¢ and a stabilizing circuit (constituted by a
coil L, a fly wheel diode D and a capacitor C) 14 for the
stepped up voltage. The output power of the DC/DC con-
verter 1 is output to the power source line 11 as an output
power source voltage value Vo via the stabilizing circuit 1d.

[0021] The error amplifier 1a compares a detection volt-
age of the output voltage detection circuit § with a voltage
sent out from the power source voltage control circuit 2 and
generates an error signal (usually a voltage signal).

[0022] The PWM pulse drive circuit 15 receives signals of
triangle wave from the control circuit 12, slices the triangle
wave depending on the error signal (voltage signal) and
produces a PWM pulse having a duty ratio in a direction of
eliminating the error.

[0023] Further, the PWM pulse drive circuit 15 receives
the electric power from the power source line of which
voltage is stepped up by the step-up circuit 1e. Further, the
signal of triangle wave can be produced inside the PWM
pulse drive circuit 15 by receiving such as clocks CLK from
the control circuit 12.

[0024] The switching MOS transistor 1¢ receives PWM
pulses from the PWM pulse drive circuit 15 and is switched
in response thereto to supply an electric power having a
predetermined voltage to the stabilizing circuit 1d.

[0025] The maximum voltage value detection circuit 3 is
a circuit having a high input impedance which detects the
maximum voltage among the respective voltages with
respect to the respective drive currents at the output termi-
nals 10a~10% and performs the voltage detection operation
without affecting the current output operation at the output
terminal 10a~107.

[0026] The voltage value (maximum terminal voltage
value) Vm detected by the maximum voltage value detection
circuit 3 is input to the peak hold circuit 4 and held therein.
The voltage value Vm held in the peak hold circuit 4 is input
to (=) input side of the error amplifier 1a in the DC/DC
converter 1 as a comparison reference voltage and is com-
pared with the detection voltage from the output voltage
detection circuit 8.

[0027] The detection voltage of the output voltage detec-
tion circuit 8 is a level shift circuit constituted by a series
circuit of three diodes D1, D2 and D3 and a resistor R
provided between the output terminal Vout and the ground
GND, and a voltage at the connection point N between the
diode D3 and the resistor R is taken out as the detection
voltage. Thereby, the detection voltage is generated from the
output power source voltage value Vo via the three diodes as
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a voltage level shifted in lowering direction by A V and is
input to (+) input side of the error amplifier 1a as a target
voltage value (Vo)-3V{ (wherein V{=0.7V, voltage drop in
forward direction of the diode).

[0028] As a result, the PWM pulse drive circuit 15 gen-
erates PWM modulated drive pulses in response to the error
output of the error amplifier 1a and ON/OFF controls the
switching transistor lc so that the output power source
voltage value Vo is controlled to assume the voltage value of
Vm+3V1.

[0029] Thereby, the power source voltage+Vce (voltage
value Vo) gives a voltage which follows the terminal voltage
at the column side corresponding to an organic EL element
14 generating the maximum brightness as display brightness
among one horizontal line at the moment in every vertical
scanning among the voltages of the terminal voltages at the
column side for horizontal one line component. An electric
power of such a voltage as the power source voltage+Vce
(voltage value Vo) is generated and supplied to the power
source line and then supplied to respective output stage
current sources 7a~7n in the column driver 10.

[0030] Herein, 3Vf=A V (=2.1V) is a bias voltage with
respect to the respective output stage current sources 7a~7Tn
which is required when the respective output stage current
sources 7a~7r produce with respect to the respective output
terminals 10a~10% constant drive currents from a predeter-
mined minimum brightness to a predetermined maximum
brightness in connection with display brightness for the
organic EL elements 14. The bias voltage A V guarantees
with respect to a clamp voltage VCL which will be explained
below a generation of the output power source voltage value
Vo of VCL+A V or more. The bias voltage A V gives a
difference voltage which causes the output power source
voltage value Vo to follow to the maximum voltage among
the respective terminal voltages with respect to the drive
currents.

[0031] Thus, the respective output stage current sources
7a~Tn can generate at the respective output terminals
10a~10x the drive current depending on display data regard-
less to the variation of the output power source voltage value
Vo when the operation voltage of difference A V is received.
Further, at this moment, a variation range of the output
power source voltage value Vo is in clamp voltage VCL+A
V<=Vo <=Vmax+A V. Wherein Vmax is the maximum
voltage among the terminal voltages at the output terminals
10a~107 when the organic EL elements 14 are driven with
the constant current which causes the maximum brightness
as the display brightness (see FIG. 3 (e)). The maximum
voltage is, for example, Vo=about 22V.

[0032] The discharge circuit 5 slowly discharges the volt-
age value Vm held in the peak hold circuit 4 with a long time
constant. The discharge circuit 5 is a constant current
discharge circuit with a large discharge time constant dis-
charging minute current.

[0033] The clamp voltage generation circuit 6 generates a
clamp voltage VCL. The clamp voltage VCL corresponds to
the minimum voltage (the maximum voltage for the mini-
mum brightness) Vmin among the terminal voltages at the
output terminals 10a~10x when the organic EL elements 14
are driven with the constant current which causes the
minimum brightness as the display brightness. The mini-
mum voltage is, for example, Vo=about 6V.
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[0034] Herein, reset control pulses RS in FIG. 3 (b) are
referred to. Display time DT in FIG. 3 () corresponds to the
scanning period for horizontal one line and reset time RT
corresponds to the retrace period for horizontal one line
scanning. In the present embodiment, the voltage value Vm
held in the peak hold circuit 4 is continuously held even
during the scanning period for horizontal direction one line
and the retrace period therefor, and the voltage held during
retrace period is discharged through the discharge circuit 5.

[0035] Accordingly, the time constant of the discharge
circuit 5 is set at a large time constant (see the latter half of
the waveform of one dot and chain line in FIG. 3 (a)) so that
during a period (a period of reset time RT+peak current
generation time PT, see FIG. 3 (b), (¢)) after completing a
certain horizontal one line scanning at an average display
brightness (an intermediate value between the maximum
brightness and the minimum brightness of the organic EL
elements) of the organic EL elements 14 and before the
organic EL elements 14 subsequently light emit by the
subsequent horizontal one line scanning, a voltage drop due
to discharge of the voltage value (the maximum terminal
voltage value) Vm held in the previous, in other word, the
certain horizontal one line scanning does not lower below
the clamp voltage VCL (=Vmin), (see the latter half of one
dot and chain line in FIG. 3 (a)). Thereby, the output power
source voltage value Vo is prevented to follow after drop-
ping to the output power source voltage value Vo=VCL+A V
which is set by the clamp voltage VCL under an average
display condition.

[0036] Further, the average display brightness can be an
average value of the organic EL elements based on the
design data or under the use condition thereof. When the
time constant of the discharge circuit 5 is set at a limit value
wherein the output power source voltage value drops to the
clamp voltage VCL in the period before the organic EL
elements 14 subsequently light emit in the average display
brightness, the power source voltage control circuit 2 gen-
erates with the clamp voltage generation circuit 6 the clamp
voltage VCL and clamps the output power source voltage
value Vo. As a result, the output power source voltage value
Vo drops to power source voltage+Vee corresponding to
clamp voltage VCL+A V. The output power source voltage
value Vo thereafter follows the output terminal voltage
raised according to the drive by the output stage current
sources Ta~Tn.

[0037] At the time of closing of the power source voltage,
the clamp voltage generation circuit 6 is operated when a
start signal of a power on reset circuit (not shown) is
received, and since the output voltage VCL of the clamp
voltage generation circuit 6 is supplied to (=) input side of
the error amplifier 1a as a reference voltage, the follow up
control operation of the DC/Dc converter 1 starts from the
output voltage value Vo=VCL+A V (=3V{), if in case when
the voltage value Vm held in the peak hold circuit 4 is less
than the output voltage VCL, the reference voltage at (-)
input side of the error amplifier 1a assumes the clamp
voltage VCL, the power source voltage+Vce (voltage value
VO) of the power source line 11 output from the DC/DC
converter 1 is clamped at a voltage of output voltage VCL+A
V (=3V{) and the output power source voltage never lowers
less than the voltage.

[0038] As a result, as shown in FIG. 3 (a), when the
terminal voltage, which generates the maximum brightness
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as the display brightness among the column side output
terminal voltages for horizontal one line component at the
moment of line scanning in a certain vertical direction, is
shifted in the display time DT as shown by graph A, the
output power source voltage value Vo to the power source
line 11 follows with a voltage more than A V=2.1V as given
by a graph shown by one dot and chain line.

[0039] Further, in FIG. 3 (a)~(e), the ordinate is voltage
[V] and the abscissa is time. ST is start time at the time of
power source closing and is a period for generating the
output power source voltage value Vo by the output voltage
VCL from the clamp voltage generation circuit 6. DT is a
display time wherein the organic EL elements 14 are light
emitting and RT is a reset time.

[0040] As shown in FIG. 3 (a), when the brightness of the
organic EL elements 14 varies from a high brightness to a
low brightness, the maximum brightness of an organic EL
element which shows the maximum light emission bright-
ness among many numbers of organic EL elements in a
horizontal one line during scanning reduces. At this moment,
the voltage value Vm held in the peak hold circuit 4 in
response to the time constant of the discharge circuit 5
reduces according to the scanning for the horizontal line (see
the latter half of one dot and chain line in FIG. 3 (a)). Thus,
the voltage reduction of the power source voltage+Vce
(voltage value Vo) slowly follows the variation. Contrary,
when the brightness of the organic EL. elements 14 varies
from a low brightness to a high brightness, since the
maximum brightness of a certain organic EL element in a
horizontal one line during scanning rises, the power source
voltage+Vee (voltage value Vo) rapidly follows in response
to the varying voltage (see the last waveform of one dot and
chain line in FIG. 3 (a)).

[0041] Further, in this moment, the power source voltage
value Vo level shifted by A V can be adjustable by number
of diodes, and in a case of a zener diode, the necessary
voltage value A V can be ensured by a single zener diode.
Further, when the internal impedance of the output stage
current sources in the column driver 10 is low and the drive
capacity thereof is large, a difference voltage A V of about
0.7V, a component of a single diode, is theoretically possible
for the required following, which depends on the current
drive capacity (ON resistance) for the organic EL elements
14, when the respective output stage current sources 7a~T7n
are turned ON.

[0042] FIG. 2 is a view for explaining primarily of a
concrete example of the maximum voltage value detection
circuit 3 and the peak hold circuit 4. For the sake of easy
explanation, although a case of four output terminals is
shown, actually, the number of the output terminals is more
than 100. In a case when the column driver is constituted by
a plurality of ICs, the maximum voltage value detection
circuit 3 can be provided for the respective 1Cs. In this
instance, further maximum voltage value is detected
between the maximum voltage value detection circuits 3 for
the plurality of ICs.

[0043] The maximum voltage value detection circuit 3 is
constituted by input stage transistors of N channel MOS
transistors Qa~Qd which are respectively connected to the
output terminals 10a~10d and a diode connected N channel
MOS transistor Qo of which source is connected in common
to the respective sources of these output stage transistors.
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The drain sides of the respective transistors Qa~Qd are
respectively connected to the power source line +VDD of
the battery 9, and the drain of the transistor Qo is connected
to the power source line +VDD via a constant current source
21 of current value 1. Further, in FIG. 2 illustration, the
connection of such as the maximum voltage value detection
circuit 3 and the peak hold circuit 4 with the battery 9 is
omitted.

[0044] Between a common source to which the respective
sources of the respective transistors Qa~Qd and of the diode
connected transistor Qo are connected in common and the
ground GND, a constant current source 22 of current value
2xI is provided. Further, the drain of the transistor Qo is
connected to an output terminal 23 where the detection
voltage with respect to the maximum voltage value is
generated, and the generated voltage is output to the peak
hold circuit 4.

[0045] The peak hold circuit 4 is constituted by an opera-
tional amplifier (OP) 41, a diode 42, a capacitor 42 and a
voltage follower 44. The output of the operational amplifier
(OP) is fed back to (<) input side (an inverted input terminal)
thereof via the diode 42 and the (+) input (non-inverted input
terminal) thereof is connected to the output terminal 23 of
the maximum voltage value detection circuit 3. Thereby, the
(+) input assumes a high impedance input and the output
terminal 23 gives a voltage output.

[0046] Further, as the discharge circuit 5, a discharge
resistor Rd connected in parallel with the capacitor 43 is
provided in this concrete example.

[0047] Herein, since the input impedance of the opera-
tional amplifier (OP) with respect to the output terminal 23
of the maximum voltage value detection circuit 3 shows
high, the output terminal 23 gives substantially a voltage
output and with respect to the common source side of the
transistors Qa~Qd in the maximum voltage value detection
circuit 3, only one having the highest gate voltage is turned
ON.

[0048] Namely, the common source side of the transistors
Qa~Qd is set in such a manner that any of the transistors
Qa~Qd can move to an ON state depending on the bias
relation with the constant current source 22, and when one
transistor among them having a high gate voltage is turned
ON, since the common source voltage is thereby shifted up
with a lower value by 1VT, the source voltage of the other
transistors rise to turn OFF the other transistors having a
lower gate voltage. As a result, among the transistors
Qa~Qd, only a transistor to which gate the maximum
terminal voltage is applied is turned ON, and a voltage
depending on the gate voltage is generated at the source side
and detected.

[0049] On the other hand, the constant current source 22
receives current of current value 1 from the up-steam from
the constant current source 21 via the diode connected
transistor Qo. Accordingly, the turned ON one transistor
among the transistors Qa~Qd receives the remaining current
of 1. At this moment, since the common source of the
transistors Qa~Qd assumes the lower voltage by 1V{ from
the maximum terminal voltage among the output terminals
10a~10z, the output terminal 23 connected to the drain of
the diode connected transistor Qo assumes a higher voltage
by 1VT{ than that of the common source and the maximum
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terminal voltage value among those at the output terminals
10a~10% is output at the output terminal 23.

[0050] DZ is a zener diode and a reset voltage VR (see
FIG. 3 (d)) corresponds thereto. Switches SW receive reset
control pulses RS as shown in FIG. 3 () and are turned ON
when the pulses are “H” (HIGH level). As a result, at the
output terminals 10a~10r, an output voltage waveform and
a drive current waveform as shown in FIG. 3 (d) are
generated. A solid line represents the output voltage wave-
form and a dotted line represents the drive current wave-
form.

[0051] Further, FIG. 3 (c) shows peak generation pulses
Pp and PT as shown in FIG. 3 () corresponds to a peak
current generation time. The reset control pulses RS and the
peak generation pulses Pp are supplied from the control
circuit 12 as shown in FIG. 1. Numeral 13 is a row side
scanning circuit and performs a row side line scanning
(vertical direction scanning for one horizontal line) when
pulses such as the reset control pulses RS and row scan
pulses RSTP are received.

[0052] The voltage waveform and the drive current wave-
form in FIG. 3 (d) vary depending on display data for the
brightness display and depending on the variation the light
emission brightness of the organic EL elements 14 varies.
According thereto, the terminal voltages of the organic EL
elements 14 vary. FIG. 3 (e) shows such state.

[0053] The maximum voltage value (=held voltage value)
Vm detected by the maximum voltage value detection
circuit 3 charges the capacitor 43 via the diode 42 and held
therein and the voltage is input as a reference voltage to (<)
input side of the error amplifier 1a via the voltage follower
44.

[0054] As a result, the output power source voltage value
Vo varies depending on the maximum terminal voltage value
of the organic EL elements 14 and the voltage+Vce of the
power source line 11 varies from VCL+A V (Vmin+A V) to
Vmax+A V in a relationship as shown in FIG. 3 (e). In this
instance, A 'V serves as the operation voltage for the output
stage current sources 7a~7d.

[0055] Thus, during a certain horizontal scanning period
(light emission period), the light emission brightness show-
ing the maximum reduces and when the maximum terminal
voltage value detected by the maximum voltage value
detection circuit 3 reduces, the held voltage value Vm
reduces according to the time constant determined by the
capacitor 43 and the discharge resistor Rd and gradually
follows the reduced maximum voltage value among the
terminal voltages at the respective output terminals. In the
opposite instance, since the voltage value Vm held in the
peak hold circuit 4 instantly reduces, the voltage of the
power source voltage+Vee follows in response to the control
speed of the DC/Dc converter 1.

[0056] The DC/DC converter 1 in FIG. 1 embodiment
performs follow up control of the output power source
voltage value Vo with the step-up circuit le and the step
down type switching regulator. However, in place of such
constitution, a single step-up type switching regulator can be
used. FIG. 4 is an example of such step-up type switching
regulator 11a.

[0057] InFIG. 4, the step-up circuit 1e and the diode D in
FIG. 1 are eliminated and a diode Da is inserted between the
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coil L and the capacitor C. The P channel switching MOS
transistor 1c¢ in FIG. 1 is replaced by an N channel MOS
transistor 1f; and the N channel switching MOS transistor if
is provided between a connection point Na of the coil L and
the diode Da and the ground GND. The other terminal of the
coil L is connected to the positive terminal of the battery 9
via Vin. Since the other constitution is like one in FIG. 1, the
detailed explanation thereof is omitted.

[0058] Further, since the battery 9 serves as the power
source for the PWM pulse drive circuit 15, the power source
voltage is low. Therefore, the voltage of the battery 9 is
desired to be high as much as possible.

INDUSTRIAL APPLICABILITY

[0059] As has been explained hitherto, in the present
invention, when a plurality of driver ICs are use for the
terminals of the organic EL panel at the column side for a
horizontal one line component, the horizontal one line
component is allotted to the plurality of driver ICs. There-
fore, the maximum voltage value detection circuit is further
required to choose the maximum value among the detection
voltages from these ICs. In this instance, the peak hold
circuit is to obtain the maximum voltage value among the
terminal voltages of the respective output terminals from the
respective driver ICs via a logical OR circuit of diodes.

[0060] Further, in this instance, the maximum voltage
value detection circuit can be provided at the outside of the
respective driver ICs. In this instance the maximum value
can be detected by receiving the terminal voltages from the
plurality of ICs without routing the logical OR circuit of
diodes.

[0061] Although the present embodiment is constituted in
such a manner that through provision of the peak hold
circuit, the maximum terminal voltage value (held voltage
value) Vm is discharged with a large time constant, in the
present invention, instead of the peak hold circuit, a hold
circuit which simply holds the voltage of the maximum
terminal voltage value Vm can be provided. In this instance,
such hold circuit can hold every horizontal one line scanning
a voltage at a timing when the light emission from the
organic EL elements stabilizes after generating a peak
current among drive currents of the organic EL elements.
Wherein the latest maximum voltage value Vm held in every
horizontal one line scanning is reset and a new maximum
voltage value Vm is updated and held.

[0062] Further, the difference voltage A V for causing to
follow the power source voltage is sufficient if the value
thereof shows a predetermined potential difference which
permits operation of the output stage current sources with
respect to the maximum terminal voltage value at the output
terminals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0063] FIG. 1 is a block diagram primarily of a power
source circuit including a voltage control circuit for an
organic EL panel according to an embodiment in which an
organic EL drive circuit of the present invention is applied.

[0064] FIG. 2 is a view for explaining primarily of a
concrete example of a maximum voltage value detection
circuit and a peak hold circuit in the embodiment of FIG. 1.
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[0065] FIG. 3 is a view for explaining a control of the
power source voltage and drive waveforms for terminal pins.

[0066] FIG. 4 is a view for explaining an example of a
step-up type switching regulator in an embodiment, which
uses a step-up type switching regulator.

EXPLANATION OF REFERENCE NUMERALS

[0067] 1...DC/DC converter,

[0068] 1a ... Error amplifier,

[0069] 15 ... PWM pulse drive circuit,

[0070] 1c ... Switching transistor,

[0071] 14 ... Step up voltage stabilizing circuit

[0072] 2 ... Power source voltage control circuit,

[0073] 3...Maximum voltage value detection circuit,

[0074] 4 ... Peak hold circuit,

[0075] 5... Discharge circuit,

[0076] 6 ... Clamp voltage generation circuit,

[0077] 7a~Tr ... Output stage current source,

[0078] 8. .. Output voltage detection circuit,

[0079] 9 ... Battery,

[0080] 10 ... Column driver,

[0081] 10a~107 . . . Output terminal of output stage
current source

[0082] 11 ... Power source line,

[0083] 12 ... Control circuit,

[0084] 13 ... Row side scanning circuit,

[0085] 14 ... Organic EL element.

1. An organic El drive circuit which outputs drive current
in correspondence with respective terminal pins for one line
component in horizontal direction at the column side of an
organic El panel and current drives the organic El panel
comprising:

a maximum voltage value detection circuit which detects
the maximum voltage value among voltages with
respect to respective drive current corresponding to the
respective terminal pins of one line component in
horizontal direction,

a hold circuit which receives the maximum voltage value
and holds a voltage corresponding to the maximum
voltage value at least at the time of light emission of
organic EL elements,

a power source circuit which receives an input electric
power and generates an electric power having a voltage
higher by a predetermined value than the voltage held
as a power source voltage and

output stage current sources which are respectively pro-
vided for the respective terminal pins, are operated
when received the power source voltage and generate
the drive current,
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wherein the predetermined value is set at a voltage equal
to or more than the voltage with which the output stage
current source can current drive the organic EL ele-
ments.

2. An organic EL drive circuit according to claim 1,
wherein the predetermined value corresponds to a voltage
which is necessary when the output stage current sources
generate the drive current in a range from a predetermined
minimum brightness to maximum brightness of the organic
EL elements.

3. An organic EL drive circuit according to claim 2,
wherein the maximum voltage value detection circuit
includes many input terminals which are respectively con-
nected to output terminals of the respective output stage
current sources and the respective many input terminals
have a high input impedance.

4. An organic EL drive circuit according to claim 3,
wherein the power source circuit includes a switching regu-
lator which receives an electric power from a battery and
generates an output voltage obtained by stepping up the
voltage of the received electric power to a predetermined
voltage and an output voltage detection circuit which gen-
erates a lower voltage by the predetermined value than the
power source voltage, and generates an electric power for
the power source voltage in response to a detection voltage
of the output voltage detection circuit.

5. An organic EL drive circuit according to claim 4,
wherein the hold circuit continuously holds the voltage in a
scanning period for a horizontal direction one line and even
in the retrace period therefor, and discharges the held voltage
in the retrace period.

6. An organic EL drive circuit according to claim 5,
wherein the hold circuit is a peak hold circuit and further
includes a time constant circuit which causes to discharge
the voltage held by the peak hold circuit, the time constant
thereof is selected at a value so that during a period after
completing a certain horizontal one line scanning at an
average display brightness of the organic EL elements and
before the organic EL elements light emit by the subsequent
horizontal one line scanning, a voltage drop due to discharge
of the maximum voltage value held in the certain horizontal
one line scanning is equal to the maximum voltage of the
terminal pins corresponding to the minimum brightness
level or does not drop below the voltage.

7. An organic EL drive circuit according to claim 6,
wherein the switching regulator includes an error amplifier
and a switching transistor, wherein the error amplifier gen-
erates an error signal between the voltage held and the
detected voltage and the switching transistor performs
switching in response to the error signal.

8. An organic EL drive circuit according to claim 4,
wherein the voltage held in the hold circuit is held after
generating a peak current in the drive current of the organic
EL elements and renewed.

9. An organic EL drive circuit according to claim 5,
wherein the maximum voltage value detection circuit
includes many MOS transistors which are provided corre-
spondingly to the terminal pins for the horizontal direction
one line component, the gates of these MOS transistors are
respectively connected to the terminal pins and the maxi-
mum voltage value is detected based on a logical OR output
at the source sides of these MOS transistors.

10. An organic EL drive circuit according to claim 9,
further comprising a clamp voltage generation circuit which
generates the maximum voltage at the respective terminal
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pins corresponding to the minimum brightness level as a 11. An organic EL display device including an organic EL
clamp voltage, wherein when the voltage held is lower than drive circuit according to claim 1.

the clamp voltage, the voltage held is clamped at the clamp

voltage. ¥ % % % %
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