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(57) ABSTRACT

A driving apparatus for an organic electro-luminescence
display device for reducing a deterioration of organic light-
emitting diode device in the organic electro-luminescence
display device is disclosed. In the driving apparatus, a data
supplier supplies a data signal to an anode of an organic
light-emitting diode device. A first voltage source generates
a first voltage. A second voltage source generates a second
voltage higher than said first voltage. A voltage stabilizer
stabilizes said second voltage to be supplied to the cathode
of the organic light-emitting diode device. First and second
switching devices selectively apply said first and second
voltages to a cathode of the organic light-emitting diode
device.
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DRIVING APPARATUS FOR ORGANIC
ELECTRO-LUMINESCENCE DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2004-78087 filed in Korea on Sep.
30, 2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] This invention relates to an organic electro-lumi-
nescence display (ELD), and more particularly to a driving
apparatus for an organic electro-luminescence display
device that is adaptive for reducing a deterioration of organic
light-emitting diode device in the organic electro-lumines-
cence display device.

[0004] 2. Description of the Related Art

[0005] Recently, there have been developed various flat
panel display devices reduced in weight and bulk that is
capable of eliminating disadvantages of a cathode ray tube
(CRT). Such flat panel display devices include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP) and an electro-luminescence
(EL) display, etc. device.

[0006] In such flat panel display devices, the PDP has the
most advantage for making a large dimension screen
because its structure and manufacturing process are simple,
but has a drawback in that it has low light-emission effi-
ciency and large power consumption. The LCD has a
difficulty in making a large dimension screen because it is
fabricated by a semiconductor process, but has an expanded
demand as it is mainly used for a display device of a
notebook personal computer. However, the LCD has a
drawback in that it has a difficulty in making a large
dimension screen and it has large power consumption due to
a backlight unit. Also, the LCD has characteristics of a large
light loss and a narrow viewing angle due to optical devices
such as a polarizing filter, a prism sheet, a diffuser and the
like.

[0007] On the other hand, the EL display device is largely
classified into an inorganic EL device and an organic EL
device depending upon a material of a light-emitting layer,
and is a self-luminous device. When compared with the
above-mentioned display devices, the EL display device has
advantages of a fast response speed, large light-emission
efficiency, a large brightness and a large viewing angle. The
organic EL display device can display a picture at approxi-
mately 10[V] and a high brightness of ten thousands of
[ed/m?].

[0008] FIG. 1 is a schematic section view showing a
structure of a conventional organic EL display device.

[0009] In the organic EL display device 1, as shown in
FIG. 1, an anode electrode 2 is formed from a transparent
electrode pattern on a substrate 1. On the substrate 1, a hole
carrier layer 3, a light-emitting layer 4 formed from an
organic material, an electron carrier layer 5 and a cathode 6
made from a metal are disposed.

[0010] FIG. 2 is a circuit diagram of a driving apparatus
for the conventional organic EL display device, and FIG. 3
is a circuit diagram for explaining an operation principle of
an organic light-emitting diode device in the organic EL

1. Field of the Invention
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display device shown in FIG. 2. Further, FIG. 4 is a driving
waveform diagram of the organic EL display device shown
in FIG. 2.

[0011] Referring to FIG. 2 to FIG. 4, the driving appa-
ratus for the conventional organic EL display device
includes a data voltage source Vdata connected to an anode
of an organic light-emitting diode device 20, first and second
scan voltage sources Vinl and Vin2 connected to a cathode
of the organic light-emitting diode device 20.

[0012] The data voltage source Vdata supplies a positive
voltage to data lines DL1 to DLm of the organic EL display
device while the first and second scan voltage sources Vinl
and Vin2 supply a negative voltage and a positive voltage to
scan lines SL1 to SLn of the organic EL display device.

[0013] Generally, the driving apparatus for the organic EL
display device applies the same voltage to the data voltage
source Vdata supplying a positive voltage to the data lines
DL1 to DLm and the second scan voltage source Vin2
supplying a positive voltage to the scan lines SL1 to SLn. A
ground voltage GND is applied to the first scan voltage
source Vinl supplying a negative voltage to the san lines
SL1 to SLa.

[0014] Further, the driving apparatus includes switching
devices 21 connected between the anode of the organic
light-emitting diode device 20 and the data voltage source
Vdata, and first and second switching devices 22 and 23
connected between the cathode of the organic light-emitting
diode device 20 and the first and second scan voltage sources
Vinl and Vin2, respectively.

[0015] The first switching devices 22 are sequentially
turned on in response to a control signal T1 to thereby
sequentially apply a scanning pulse SCAN having a negative
voltage, that is, a forward voltage to the scan lines SL.1 to
SLn. A data pulse DATA is synchronized with the scanning
pulse SCAN applied to the scan lines SL.1 to SLn to be
applied to the data lines DL1 to DLm as a positive voltage.

[0016] More specifically, as the first switching device 22
connected to the first scan line SL.1 is turned on in response
to the control signal T1, the scanning pulse SCAN is applied
to the first scan line SL1 as a negative voltage. At the same
time, the data pulse DATA is applied to the data lines DL1
to DLm as a positive voltage. When a negative voltage is
applied to the first scan line SL.1 and a positive voltage is
applied to the data lines DL1 to DLm, the organic light-
emitting diode device 20 at the first line is emitted by a
forward bias. Thereafter, as the second switching device 23
connected to the first scan line SL.1 is turned on in response
to a control signal T1, the scanning pulse SCAN is applied
to the first scan line SL1 as a positive voltage. While the
control signal T2 supplying a positive voltage to the first
scan line SL1 and the first control signal T1 supplying a
negative voltage to the second scan line SL.2 being applied,
the organic EL display device sequentially emits a light to
display a picture.

[0017] FIG.5 is a detailed view of the A portion shown in
FIG. 4.
[0018] Referring to FIG. 5, when the scanning pulse

SCAN is switched from a negative voltage into a positive
voltage, an overshoot phenomenon caused by the switching
emerges from the scanning pulse SCAN. Such an overshoot
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phenomenon causes a deterioration of the organic light-
emitting diode devices 20. This appears more seriously as a
level of the positive voltage applied to the cathode of the
organic light-emitting diode device 20 shown in FIG. 5 goes
higher.

[0019] If the second scan voltage source Vin2 is supplied
with a lower voltage than the data voltage source Vdata so
as to reduce the overshoot phenomenon, then a voltage of
the data voltage source Vdata supplied to the anode of the
organic light-emitting diode device 20 becomes larger than
that of the second scan voltage source Vin2 supplied to the
cathode of the organic light-emitting diode 20. In this case,
there is raised a problem in that, as the organic light-emitting
diode devices 20 at the selected lines as well as the remain-
ing organic light-emitting diode devices 20 of the organic EL
display device are forwardly biased, a light-emission is
made while a current flowing in all the organic light-emitting
diode devices 20.

SUMMARY OF THE INVENTION

[0020] Accordingly, it is an object of the present invention
to provide a driving apparatus for an organic electro-lumi-
nescence display device that is adaptive for reducing a
deterioration of organic light-emitting diode device in the
organic electro-luminescence display device.

[0021] In order to achieve these and other objects of the
invention, a driving apparatus for an organic electro-lumi-
nescence display device according to an embodiment of the
present invention includes an organic light-emitting diode
device; data supplying means for supplying a data signal to
an anode of the organic light-emitting diode device; a first
voltage source for generating a first voltage; a second
voltage source for generating a second voltage higher than
said first voltage; voltage stabilizing means for stabilizing
said second voltage to be supplied to the cathode of the
organic light-emitting diode device; and first and second
switching devices for selectively applying said first and
second voltages to a cathode of the organic light-emitting
diode device.

[0022] In the driving apparatus, said first voltage is a
ground voltage.
[0023] In the driving apparatus, the voltage stabilizing

means is a Zener diode device, and the Zener diode device
is connected, in series, between the second voltage source
and the cathode of the organic light-emitting diode device.

[0024] Herein, a breakdown voltage of the Zener diode
device is lower than a threshold voltage of the organic
light-emitting diode device.

[0025] A voltage applied to the cathode of the organic
light-emitting device is a difference voltage between a
voltage supplied from the second voltage source and the
breakdown voltage of the Zener diode device.

[0026] Alternatively, the voltage stabilizing means is a
capacitor, and the capacitor is connected, in parallel,
between the second voltage source and the cathode of the
organic light-emitting diode device.

[0027] Herein, a voltage applied to the cathode of the
organic light-emitting diode device has the same level as a
voltage applied to the anode of the organic light-emitting
diode device.
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[0028] Otherwise, the voltage stabilizing means includes a
Zener diode device and a capacitor; and the Zener diode
device is connected, in series, between the second voltage
source and the cathode of the organic light-emitting diode
device, and the capacitor is connected, in parallel, between
the Zener diode device and the cathode of the organic
light-emitting diode device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0030] FIG. 1 is a schematic section view showing a
structure of a conventional organic electro-luminescence
display device;

[0031] FIG. 2 is a circuit diagram of a driving apparatus
for the conventional organic electro-luminescence display
device;

[0032] FIG. 3 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 2,

[0033] FIG. 4 is a driving waveform diagram of the
organic electro-luminescence display device shown in FIG.
2

[0034] FIG. 5 is a detailed view of the A portion shown in
FIG. 4;
[0035] FIG. 6 is a circuit diagram of a driving apparatus

for an organic electro-luminescence display device accord-
ing to a first embodiment of the present invention;

[0036] FIG. 7 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 6;

[0037] FIG. 8 is a driving waveform diagram of the
organic electro-luminescence display device shown in FIG.
6;

[0038] FIG.9is a detailed view of the B portion shown in
FIG. 8;
[0039] FIG. 10 is a circuit diagram of a driving apparatus

for an organic electro-luminescence display device accord-
ing to a second embodiment of the present invention,

[0040] FIG. 11 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 10,

[0041] FIG. 12 is a driving waveform diagram of the
organic electro-luminescence display device shown in FIG.
10;

[0042] FIG. 13 is a detailed view of the C portion shown
in FIG. 12;

[0043] FIG. 14 is a circuit diagram of a driving apparatus
for an organic electro-luminescence display device accord-
ing to a third embodiment of the present invention; and
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[0044] FIG. 15 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 14.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0045] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0046] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to FIGS. 6 to 14.

[0047] FIG. 6 is a circuit diagram of a driving apparatus
for an organic electro-luminescence display device accord-
ing to a first embodiment of the present invention.

[0048] Referring to FIG. 6, the driving apparatus for the
organic EL display device according to the first embodiment
of the present invention includes a data voltage source Vdata
connected to an anode of an organic light-emitting diode
device 40, first and second scan voltage sources Vinl and
Vin2 connected to a cathode of the organic light-emitting
diode device 40.

[0049] The data voltage source Vdata supplies a positive
voltage to data lines DL1 to DLm connected to the anode of
the organic light-emitting diode device while the first and
second scan voltage sources Vinl and Vin2 supply a nega-
tive voltage and a positive voltage to scan lines SL.1 to SLn
connected to the cathode of the organic light-emitting diode
device 40.

[0050] Further, the driving apparatus includes data switch-
ing devices 41 connected between the anode of the organic
light-emitting diode device 40 and the data voltage source
Vdata, first and second switching devices 42 and 43 con-
nected between the cathode of the organic light-emitting
diode device 40 and the first and second scan voltage sources
Vinl and Vin2, respectively, and a capacitor C connected, in
parallel, between the second scan voltage source Vin2 and
the second switching device 43.

[0051] The capacitor C charges a voltage applied from the
anode of the organic light-emitting diode device 40 to the
cathode thereof at a fast time when a scanning pulse SCAN
applied to the scan lines SL1 to SLn is switched from a
negative polarity into a positive polarity, thereby stabilizing
a voltage of the output terminal to reduce an overshoot
phenomenon.

[0052] FIG. 7 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 6, and FIG. 8 is a driving waveform diagram of the
organic electro-luminescence display device shown in FIG.
6. Further, FIG. 9 is a detailed view of the B portion shown
in FIG. 8.

[0053] Referring to FIG. 7 to FIG. 9, the first switching
devices 42 are sequentially turned on in response to a control
signal T1 to thereby sequentially apply a scanning pulse
SCAN having a negative voltage, that is, a forward voltage
to the scan lines SL1 to SLn. A data pulse DATA is
synchronized with the scanning pulse SCAN applied to the
scan lines SL1 to SLn to be applied to the data lines DL1 to
DLm as a positive voltage.
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[0054] More specifically, as the first switching device 42
connected to the first scan line SL1 is turned on in response
to the control signal T1, the scanning pulse SCAN is applied
to the first scan line SL1 as a negative voltage. The data
pulse DATA is synchronized with the scanning pulse SCAN
to be applied to the data lines DL1 to DLm as a positive
voltage. When a negative voltage is applied to the first scan
line SL1 and a positive voltage is applied to the data lines
DL1 to DLm', the organic light-emitting diode device 40 at
the first line flows a current to make a light emission by a
forward bias. Thereafter, as the second switching device 43
connected to the first scan line SL.1 is turned on in response
to a control signal T2, the scanning pulse SCAN is applied
to the first scan line SL1 as a positive voltage. While the
control signal T2 supplying a positive voltage to the first
scan line SL1 and the first control signal T1 supplying a
negative voltage to the second scan line SL.2 being applied,
the organic EL display device sequentially emits a light to
display a picture.

[0055] When the scanning pulse SCAN applied to the scan
lines SL1 to SLn is switched from a negative voltage into a
positive voltage, an overshoot caused by the switching
emerges from the scanning pulse SCAN.

[0056] Such an overshoot appearing at the scan lines SL.1
to SLn can be reduced by the capacitor C connected, in
parallel, between the second scan voltage source Vin2 and
the second switching device 43.

[0057] The capacitor C charges a voltage applied from the
anode of the organic light-emitting diode device 40 to the
cathode thereof at a fast time when a scanning pulse SCAN
applied to the scan lines SL.1 to SLn is switched from a
negative polarity into a positive polarity, thereby stabilizing
a voltage of the output terminal to reduce an overshoot
phenomenon.

[0058] FIG. 10 is a circuit diagram of a driving apparatus
for an organic electro-luminescence display device accord-
ing to a second embodiment of the present invention.

[0059] The driving apparatus for the organic EL display
device according to the second embodiment of the present
invention as shown in FIG. 10 has the same elements as that
according to the first embodiment of the present invention
shown in FIG. 6 except that the capacitor C connected, in
parallel, between the second voltage source Vin2 and the
second switching device 43 is replaced by a Zener diode
device 45 connected, in series, between the second voltage
source Vin2 and the second switching device 43.

[0060] The Zener diode device 45 plays a role to limit a
voltage of a second scan voltage source Vin2 applied to a
cathode of an organic light-emitting device 40 into a con-
stant voltage, thereby reducing an overshoot phenomenon.

[0061] FIG. 11 is a circuit diagram for explaining an
operation principle of an organic light-emitting diode device
in the organic electro-luminescence display device shown in
FIG. 10, and FIG. 12 is a driving waveform diagram of the
organic electro-luminescence display device shown in FIG.
10.

[0062] Referring to FIG. 11 and FIG. 12, first switching
devices 42 are sequentially turned on in response to a control
signal T1 to thereby sequentially apply a scanning pulse
SCAN having a negative voltage, that is, a forward voltage
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to scan lines SL1 to SLn. A data pulse DATA is synchronized
with the scanning pulse SCAN applied to the scan lines SL1
to SLn to be applied to the data lines DL1 to DLm as a
positive voltage.

[0063] When the scanning pulse SCAN applied to the scan
lines SL.1 to SLn 1s switched from a negative voltage into a
positive voltage, an overshoot caused by the switching
emerges from the scanning pulse SCAN.

[0064] Such an overshoot appearing at the scan lines SL1
to SLn can be reduced by the Zener diode device 45
connected, in series, between the second scan voltage source
Vin2 and the second switching device 43.

[0065] The Zener diode device 45 acts as a constant
voltage source for limiting a voltage of the second scan
voltage source Vin2 applied to the cathode of the organic
light-emitting diode device 40 into a constant voltage.

[0066] In other words, when the scanning pulse SCAN is
switched from a negative voltage into a positive voltage, a
positive voltage Vhigh applied to the scan lines SL1 to SLn
results in a difference between a positive voltage supplied
from the second voltage source Vin2 and a breakdown
voltage Vz of the Zener diode device 45.

[0067]
Vhigh=¥in2-/Vz/ Y]

[0068] Accordingly, when the scanning pulse SCAN is
switched from a negative voltage into a positive voltage, the
positive voltage Vhigh applied to the cathode of the organic
light-emitting diode device 40 has a lower voltage than the
prior art, thereby reducing an overshoot phenomenon. At
this time, the breakdown voltage Vz of the Zener diode
device 45 must be smaller than a threshold voltage Vth of the
organic light-emitting diode device 40.

[0069] If the breakdown voltage Vz of the Zener diode 45
is larger than or equal to the threshold voltage Vth of the
organic light-emitting diode device 40, then a difference
between a voltage from the data voltage source Vdata
connected to the anode of the organic light-emitting diode
device 40 and a positive voltage Vhigh applied to the
cathode of the organic light-emitting diode device 40
becomes larger then the threshold voltage Vth of the organic
light-emitting diode device 40 when the second switching
device 43 is turned on. Thus, a forward bias is applied to the
organic light-emitting diode device 40 and a current flow in
the organic light-emitting diode device by a voltage applied
to the organic light emitting diode device 40, thereby
allowing the organic light-emitting diode device 40 to make
a light emission.

[0070] For this reason, the breakdown of the Zener diode
device 45 must be lower than the threshold voltage Vth of
the organic light-emitting diode device 40.

[0071]
[Vzi<Vth 2)

[0072]

FIG. 12.

[0073] Referring to FIG. 13, a positive voltage applied to
the scan lines SL1 to SLn becomes a difference between the
voltage supplied from the second scan voltage source Vin2
and the breakdown voltage Vz of the Zener diode 45, which

This can be expressed by the following equation:

This can be expressed by the following equation:

FIG. 13 is a detailed view of the C area shown in
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lowers a magnitude of the positive voltage applied to the
cathode of the organic light-emitting diode device 40,
thereby reducing an overshoot phenomenon.

[0074] FIG. 14 is a circuit diagram of a driving apparatus
for an organic electro-luminescence display device accord-
ing to a third embodiment of the present invention, and FIG.
15 is a circuit diagram for explaining an operation principle
of an organic light-emitting diode device in the organic
electro-luminescence display device shown in FIG. 14.

[0075] The driving apparatus for the organic EL display
device according to the third embodiment of the present
invention as shown in FIG. 14 has the same elements as that
according to the first embodiment of the present invention
shown in FIG. 6 except that it includes a Zener diode device
45 connected, in series, between the second voltage source
Vin2 and the second switching device 43, and a capacitor C
connected, in parallel, between the second scan voltage
source Vin2 and the Zener diode device 45.

[0076] The Zener diode device 45 plays a role to limit a
voltage of a second scan voltage source Vin2 applied to a
cathode of an organic light-emitting device 40 into a con-
stant voltage, thereby reducing an overshoot phenomenon.

[0077] Further, the capacitor C charges a voltage applied
from the anode of the organic light-emitting diode device 40
to the cathode thereof at a fast time when a scanning pulse
SCAN applied to the scan lines SL1 to SLn is switched from
a negative polarity into a positive polarity, thereby stabiliz-
ing a voltage of the output terminal to reduce an overshoot
phenomenon.

[0078] Referring to FIG. 15, when the scanning pulse
SCAN applied to the scan lines SL1 to SLn is switched from
a negative voltage into a positive voltage, an overshoot
caused by the switching emerges from the scanning pulse
SCAN.

[0079] Such an overshoot appearing at the scan lines SL1
to SLn can be reduced by the Zener diode device 45
connected, in series, between the second scan voltage source
Vin2 and the second switching device 43. Also, the over-
shoot can be more reduced by the capacitor C connected, in
parallel, between the second voltage source Vin2 and the
Zener diode device 45.

[0080] The Zener diode device 45 acts as a constant
voltage source for limiting a voltage of the second scan
voltage source Vin2 applied to the cathode of the organic
light-emitting diode device 40 into a constant voltage.

[0081] In other words, when the scanning pulse SCAN is
switched from a negative voltage into a positive voltage, a
positive voltage Vhigh applied to the scan lines SL1 to SLa
results in a difference between a positive voltage supplied
from the second voltage source Vin2 and a breakdown
voltage Vz of the Zener diode device 45.

[0082]
Vhigh=Vin2-/Vz/ 3)

[0083] Accordingly, when the scanning pulse SCAN is
switched from a negative voltage into a positive voltage, the
positive voltage Vhigh applied to the cathode of the organic
light-emitting diode device 40 has a lower voltage than the
prior art, thereby reducing an overshoot phenomenon.

This can be expressed by the following equation:
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[0084] As mentioned above, the breakdown voltage Vz of
the Zener diode device 45 must be lower than a threshold
voltage Vth of the organic light-emitting diode device 40.

[0085]
[Vzi<Vih 4)

[0086] Further, the capacitor C charges a voltage applied
from the anode of the organic light-emitting diode device 40
at a fast time when a scanning pulse SCAN applied to the
scan lines SL1 to SLn is switched from a negative polarity
into a positive polarity, thereby stabilizing a voltage of the
output terminal to reduce an overshoot phenomenon.

[0087] As described above, the driving apparatus for the
organic EL display device according to the embodiments of
the present invention includes any one of the Zener diode
device connected, in series, between the second scan voltage
source and the second switching device and the capacitor
connected, in parallel, between the second scan voltage
source and the Zener diode device.

[0088] Accordingly, the capacitor charges a voltage
applied from the anode of the organic light-emitting diode
device to the cathode thereof at a fast time, thereby stabi-
lizing a voltage of the output terminal to reduce an overshoot
phenomenon. Furthermore, the Zener diode device allows a
positive voltage supplied to the cathode of the organic
light-emitting diode device to have a lower voltage than the
prior art when the scanning pulse is switched from a
negative voltage into a positive voltage, thereby reducing an
overshoot phenomenon. As a result, it becomes possible to
reduce a deterioration of organic light-emitting diode
device.

[0089] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

This can be expressed by the following equation:

What is claimed is:
1. A driving apparatus for an organic electro-lumines-
cence display device, comprising:
an organic light-emitting diode device;
data supplying means for supplying a data signal to an
anode of the organic light-emitting diode device;
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a first voltage source for generating a first voltage;

a second voltage source for generating a second voltage
higher than said first voltage;

voltage stabilizing means for stabilizing said second volt-
age to be supplied to the cathode of the organic
light-emitting diode device; and

first and second switching devices for selectively applying
said first and second voltages to a cathode of the
organic light-emitting diode device.
2. The driving apparatus according to claim 1, wherein
said first voltage is a ground voltage.

3. The driving apparatus according to claim 1, wherein the
voltage stabilizing means is a Zener diode device, and the
Zener diode device is connected, in series, between the
second voltage source and the cathode of the organic light-
emitting diode device.

4. The driving apparatus according to claim 3, wherein a
breakdown voltage of the Zener diode device is lower than
a threshold voltage of the organic light-emitting diode
device.

5. The driving apparatus according to claim 3, wherein a
voltage applied to the cathode of the organic light-emitting
device is a difference voltage between a voltage supplied
from the second voltage source and the breakdown voltage
of the Zener diode device.

6. The driving apparatus according to claim 1, wherein the
voltage stabilizing means is a capacitor, and the capacitor is
connected, in parallel, between the second voltage source
and the cathode of the organic light-emitting diode device.

7. The driving apparatus according to claim 6, wherein a
voltage applied to the cathode of the organic light-emitting
diode device has the same level as a voltage applied to the
anode of the organic light-emitting diode device.

8. The driving apparatus according to claim 1, wherein the
voltage stabilizing means includes a Zener diode device and
a capacitor; and the Zener diode device is connected, in
series, between the second voltage source and the cathode of
the organic light-emitting diode device, and the capacitor is
connected, in parallel, between the Zener diode device and
the cathode of the organic light-emitting diode device.
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