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(57) ABSTRACT

An OLED device includes a power detection unit for detect-
ing a power detection signal when turning on, a test image
generation unit for generating a test image signal when a
selection unit selects the test image signal to transmit accord-
ing to the power detection signal and a timing control unit
drives an OLED panel according to the test image signal, a
current-adjusting unit for adjusting and holding real-time
current complying with a predetermined current if the cur-
rent-adjusting unit detects that the real-time current of the
OLED panel is lower than the predetermined current, and a
normal image signal input terminal for inputting normal
image signal to control the selection unit to transmit the
normal image signal, and then the OLED panel displays a
normal image according to normal image signal from the
timing control unit and the hold real-time current complying
with the predetermined current provided by the current-ad-
Jjusting unit.
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N Detecting a power detection signal from
OLED device while OLED device turns on

N Generating a test image signal

S3 Transmitting test image signal when a
] selection unit receives the power
detection signal

N\ Driving the OLED panel to display a test
image according to the test image signal [

Detecting a real-time current from a
N power circuit to the OLED panel and
comparing the detected real-time current
with a predetermined current

S6 Adjusting and holding the real-time
N\ current complying with the predetermined
current if the real-time current is lower
than the predetermined current

S7 Transmitting the normal image signal Generating time signal
|  when the selection unit receives the by using a timing unit
normal image signal, driving the OLED »| when a predetermined
panel according to the normal image time is up or inputting
signal and providing the hold real-time external control signal
current complying with the predetermined with external control
current to the OLED panel so that the signal input terminal

OLED panel displays the normal image

Fig. 2
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD AND DRIVING
CIRCUIT FOR PROLONGING HALF-LIFE
PERIOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an organic light
emitting display (OLED) field, more particularly, to an
OLED device and a method and a driving circuit for prolong-
ing its half-life period.

[0003] 2. Description of the Prior Art

[0004] Organic light emitting display (OLED) device is a
popular display technology in recent years. Compared with a
traditional liquid crystal display (LCD), the OLED device has
advantages, such as self-lightening, broad visual angles,
quick response, high lightening efficiency, low operation
voltage, a thin and flexible panel, wide range of working
temparature, and low producing cost but short life. Therefore,
the OLED device is considered a main display technology for
next generation.

[0005] Brightness of an OLED device weakens with time,
and life TS50, half-life period, means the time it takes that the
brightness of the OLED device weakens to half of original
brightness. The longer half-life period is, the better it is. The
reason of weakness of brightness is that current provided to
the OLED panel declines. Therefore, it prolongs half-life
period if it provides sufficient current complying with the
predetermined current to the OLED panel upon the condition
that the current is lower than that for normal brightness of the
OLED panel.

SUMMARY OF THE INVENTION

[0006] According to the present invention, an organic light
emitting display (OLED) device comprises: an OLED panel
for displaying an image; a power detection unit for generating
a power detection signal from the OLED device when the
OLED device turns on; a testing image generation unit for
generating a testing image signal; a selection unit for select-
ing to transmit the test image signal upon receiving the power
detection signal; a timing control unit for driving the OLED
panel to display a test image according to the test image
signal; a current-adjusting unit for adjusting a real-time cur-
rent complying with a predetermined current and holding the
real-time current complying with the predetermined current if
the current-adjusting unit detects that the real-time current of
the OLED panel provided by a power circuit is lower than the
predetermined current when the test image is displayed; and
a normal image signal input terminal for inputting a normal
image signal. The selection unit selects to transmit the normal
image signal upon receiving the normal image signal. The
OLED panel displays a normal image using the hold real-time
current complying with the predetermined current provided
by the current-adjusting unit and receiving the driving normal
image signal from the timing control unit.

[0007] In one aspect of the present invention, the current-
adjusting unit comprises a current detection unit and a half-
life period control unit, the half-life period control unit gen-
erates a control signal to change a voltage from the power
circuit to adjust the real-time current complying with the
predetermined current and holds the real-time current com-
plying with the predetermined current when the current
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detection unit detects that the real-time current of the OLED
panel provided by the power circuit is lower than the prede-
termined current.

[0008] Inanotheraspect ofthe present invention, the OLED
device further comprises a timing unit for generating a time
signal when a predetermined time is up. The selection unit
selects the test image signal to transmit according to the time
signal when the OLED panel displays the normal image.
[0009] In still another aspect of the present invention, the
OLED device further comprises an external control signal
input terminal for inputting an external control signal. The
selection unit selects the test image signal to transmit accord-
ing to the time signal when the OLED panel displays the
normal image.

[0010] According to the present invention, a method for
prolonging a half-life period of an OLED device comprises:
a) detecting a power detection signal from the OLED device
while the OLED device turns on; b) generating a test image
signal; ¢) transmitting the test image signal when a selection
unit receives the power detection signal; d) driving the OLED
panel to display a test image according to the test image
signal; e) detecting a real-time current from a power circuit to
the OLED panel and comparing the detected real-time current
with a predetermined current; f) adjusting the real-time cur-
rent complying with the predetermined current and holding
the real-time current complying with the predetermined cur-
rent if the real-time current is lower than the predetermined
current; g) transmitting the normal image signal when the
selection unit receives the normal image signal, driving the
OLED panel according to the normal image signal and pro-
viding the hold real-time current complying with the prede-
termined current to the OLED panel so that the OLED panel
displays the normal image.

[0011] In one aspect of the present invention, the OLED
device comprises a timing unit for generating a time signal
when a predetermined time is up. The step g) comprises:
transmitting the test image signal when the selection unit
receives the time signal and then return the step d).

[0012] Inanotheraspectofthe present invention, the OLED
device comprises an external control signal input terminal for
inputting an external control signal. The step g) comprises:
transmitting the test image signal when the selection unit
receives the external control signal, and then return the step
d).

[0013] According to the present invention, a driving circuit
for driving an organic light emitting display (OLED) device,
comprises: a power detection unit for generating a power
detection signal when an OLED device having an OLED
panel turns on; a testing image generation unit for generating
a testing image signal; a selection unit for selecting to trans-
mit the test image signal upon receiving the power detection
signal; a timing control unit for driving the OLED panel to
display a test image according to the test image signal; a
current-adjusting unit for adjusting a real-time current com-
plying with a predetermined current and holding the real-time
current complying with the predetermined current if the cur-
rent-adjusting unit detects that the real-time current of the
OLED panel provided by a power circuit is lower than the
predetermined current when the test image is displayed; and
a normal image signal input terminal for inputting a normal
image signal, wherein the selection unit selects to transmit the
normal image signal upon receiving the normal image signal,
and the OLED panel displaying a normal image by receiving
the hold real-time current complying with the predetermined
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current provided by the current-adjusting unit and receiving
the driving normal image signal from the timing control unit.
[0014] In one aspect of the present invention, the current-
adjusting unit comprises a current detection unit and a half-
life period control unit, the half-life period control unit gen-
erates a control signal to change a voltage from the power
circuit to adjust the real-time current complying with the
predetermined current and holds the real-time current com-
plying with the predetermined current when the current
detection unit detects that the real-time current of the OLED
panel provided by the power circuit is lower than the prede-
termined current.

[0015] In another aspect of the present invention, the driv-
ing circuit further comprises a timing unit for generating a
time signal when a predetermined time is up. The selection
unit selects the test image signal to transmit according to the
time signal when the OLED panel displays the normal image.
[0016] In still another aspect of the present invention, the
driving circuit further comprises an external control signal
input terminal for inputting an external control signal. The
selection unit selects the test image signal to transmit accord-
ing to the time signal when the OLED panel displays the
normal image.

[0017] The present invention proposes an OLED device, a
method, and a driving circuit for prolonging a half-life period
of the OLED device. By adjusting supply voltage from a
power circuit to adjust an OLED panel real-time current
complying with a predetermined current so that it prolongs
half-life period of the OLED device. In other words, it pro-
longs life of the OLED device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 shows a schematic diagram of the OLED
device according to a preferred embodiment of the present
invention,

[0019] FIG. 2 shows a flowchart of a method of prolong
half-life period of the OLED device according to a preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] The features and advantages of the preferred
embodiments of the present invention will be more apparent
from the following detailed description taken in conjunction
with the accompanying drawings.

[0021] FIG. 1 shows a schematic diagram of the OLED
device according to a preferred embodiment of the present
invention.

[0022] Please refer to FIG. 1, an OLED device 1 comprises
apower detection unit 10, a testing image generation unit 20,
a timing control unit 30, a current-adjusting unit 40, a power
circuit 50, a selection unit 60, a normal image signal input
terminal 100 and an OLED panel 70. The current-adjusting
unit 40 comprises a current detection unit 41 and a half-life
period control unit 42. The selection unit 60 selects different
image signals in response to different control signals, and the
timing control unit 30 drives the OLED panel 70 to display
different images according to the selected image signals. The
detail is in the following.

[0023] Specifically, the power detection unit 10 generates a
power detection signal from the OLED device 1 while the
OLED device 1 turns on. The test image generation unit 20
generates a test image signal. The selection unit 60 tranmsits
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the test image signal according to the power detection signal.
The timing control unit 30 drives the OLED panel 70 to
display test image based on the test image signal after the test
image signal is transmitted to timing control unit 30. During
test image display, the current detection unit 41 detects that
the power circuit 50 provides a real-time current to the OLED
panel 70. Comparing the real-time current with a predeter-
mined current, the half-life period control unit 42 generates a
control signal to adjust supply voltage from the power circuit
50 to adjust the real-time current complying with the prede-
termined current when the real-time current is lower than the
predetermined current. The real-time current is held in the
half-life period control unit 42. The selection unit 60 selects
normal image signal from a normal image signal input termi-
nal 100 to transmit when the test image disappears. After the
normal image signal is transmitted to the timing control unit
30, the timing control unit 30 drives the OLED panel 70
according to the normal image signal. In the meantime, the
half-life period control unit 42 provides the hold real-time
current complying with the predetermined current to the
OLED panel 70 so that the OLED panel 70 displays normal
images. It is noted that a user is not aware of the test image
because time that the test image switches to the normal image
is too short to be perceived.

[0024] Preferably, the predetermined current indicates a
current corresponding to the OLED panel 70 displaying in
normal brightness. Therefore, the OLED panel 70 displays
darker brightness if a detected real-time current is lower than
the predetermined current.

[0025] Besides, the OLED device 1 further comprises a
timing unit 80 for calibrating a real-time current upon the
condition that the real-time current is lower than the preder-
mined current which means the OLED device 1 displays
images in darker brightness in a long time period. The fol-
lowing is a detail of functions of the timing unit 80.

[0026] Whenthe OLED device 1 displays normal images in
long time, the timing unit 80 generates a time signal at a
predetermined time. The selection unit 60 stops transmitting
the normal image signal and selects a test image signal to
transmit to the timing control unit 30 when receiving the
timing signal. The timing control unit 30 drives the OLED
panel 70 to display a test image according to the test image
signal. In the period of the test image display, the current
detection unit 41 detects whether the real-time current pro-
vided from the power circuit 50 to the OLED panel 70 is lower
than the predetermined current. The half-life period control
unit 42 generates a control signal to adjust supply voltage
from the power circuit 50 to adjust the real-time current
complying with the predetermined current. The real-time cur-
rent is held in the half-life period control unit 42. The selec-
tion unit 60 transmits the normal image signal from the nor-
mal image signal input terminal 100 when the test image
disappears. After the normal image signal is transmitted to the
timing control unit 30, the timing control unit 30 drives the
OLED panel 70 according to the normal image signal, and in
the meantime, the half-life period control unit 42 provides the
hold real-time current complying with the predetermined cur-
rent to the OLED panel 70 so that the OLED panel 70 displays
the normal image.

[0027] Inaddition, the OLED device 1 further comprises an
external control signal input terminal 90 for calibrating a
real-time current. When the OLED device 1 displays a normal
image, the external control signal input terminal 90 inputs an
external control signal to interrupt control of the normal
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image signal over the selection unit 60 if brightness of the
OLED panel 70 decreases, i.e. the real-time current provided
to the OLED panel 70 is lower than the predetermined cur-
rent. And then, the selection unit 60 transmits the test image
signal to the timing control unit 30 when receiving the exter-
nal control signal. The timing control unit 30 drives the
OLED panel 70 to display the test image according to the test
image signal. During the test image display, the current detec-
tion unit 41 detects whether the real-time current provided
from the power circuit 50 to the OLED panel 70 is lower than
the predetermined current. The half-life period control unit 42
generates a control signal to adjust supply voltage from the
power circuit 50 to adjust the real-time current complying
with the predetermined current. The real-time current is held
in the half-life period control unit 42. The selection unit 60
transmits the normal image signal from the normal image
signal input terminal 100 when the test image disappears.
After the normal image signal is transmitted to the timing
control unit 30, the timing control unit 30 drives the OLED
panel 70 according to the normal image signal, and in the
meantime, the half-life period control unit 42 provides the
hold real-time current complying with the predetermined cur-
rent to the OLED panel 70 so that the OLED panel 70 displays
the normal image.

[0028] The present invention also provides a method for
prolonging half-life period of an OLED deivce. The method
comprises steps:

[0029] SI: detecting a power detection signal from the
OLED device while the OLED device turns on;

[0030] S2: generating a test image signal,

[0031] S3: transmitting the test image signal when a selec-
tion unit receives the power detection signal;

[0032] S4: driving the OLED panel to display a test image
according to the test image signal,

[0033] S35: detecting a real-time current from a power cir-
cuit to the OLED panel and comparing the detected real-time
current with a predetermined current;

[0034] S6: adjusting the real-time current complying with
the predetermined current and holding the real-time current
complying with the predetermined current if the real-time
current is lower than the predetermined current;

[0035] S7: transmitting the normal image signal when the
selection unit receives the normal image signal, driving the
OLED panel according to the normal image signal and pro-
viding the hold real-time current complying with the prede-
termined current to the OLED panel so that the OLED panel
displays the normal image.

[0036] Moreover, it is able to return to the step S4 from the
step S7 if the time signal generated by the timing unit at the
predetermined time controls the selection unit to transmit the
test image signal when the OLED panel displays a normal
image.

[0037] In the same way, it is able to return to the step S4
from the step S7 if the external control signal input terminal
by the external signal input of the OLED device at the prede-
termined time controls the selection unit to transmit the test
image signal when the OLED panel displays a normal image.
[0038] Furthermore, the power detection unit 10, the test-
ing image generation unit 20, the timing control unit 30, the
current-adjusting unit 40, the power circuit 50, the selection
unit 60, the normal image signal input terminal 100, the
timing unit 80 and the external control signal input terminal
90 are integrated as a single driving circuit of the OLED
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device 1. The driving circuit is used for driving the OLED
panel 70 to display images, and functions of the units has been
illustrated above in detail.

[0039] In summary, the present invention changes supply
voltage from the power circuit of the OLED device to adjust
the OLED panel real-time current complying with the prede-
termined current so that it prolongs half-life period of the
OLED device. In other words, it prolongs life of the OLED
device.

[0040] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. An organic light emitting display (OLED) device com-
prising:

an OLED panel for displaying an image;

a power detection unit for generating a power detection
signal from the OLED device when the OLED device
turns on;

a testing image generation unit for generating a testing
image signal,

a selection unit for selecting to transmit the test image
signal upon receiving the power detection signal;

a timing control unit for driving the OLED panel to display
a test image according to the test image signal;

a current-adjusting unit for adjusting a real-time current
complying with a predetermined current and holding the
real-time current complying with the predetermined cur-
rent if the current-adjusting unit detects that the real-
time current of the OLED panel provided by a power
circuit is lower than the predetermined current when the
test image is displayed; and

anormal image signal input terminal for inputting a normal
image signal,

wherein the selection unit selects to transmit the normal
image signal upon receiving the normal image signal,
and the OLED panel displays a normal image according
to the normal image signal from the timing control unit
and the hold real-time current complying with the pre-
determined current provided by the current-adjusting
unit.

2. The OLED device of claim 1, wherein the current-ad-
Justing unit comprises a current detection unit and a half-life
period control unit, the half-life period control unit generates
a control signal to change a voltage from the power circuit to
adjust the real-time current complying with the predeter-
mined current and holds the real-time current complying with
the predetermined current when the current detection unit
detects that the real-time current of the OLED panel provided
by the power circuit is lower than the predetermined current.

3. The OLED device of claim 1 further comprising a timing
unit for generating a time signal when a predetermined time is
up, and the selection unit selects the test image signal to
transmit according to the time signal when the OLED panel
displays the normal image.

4. The OLED device of claim 2 further comprising a timing
unit for generating a time signal when a predetermined time is
up, and the selection unit selects the test image signal to
transmit according to the time signal when the OLED panel
displays the normal image.
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5. The OLED device of claim 1 further comprising an
external control signal input terminal for inputting an external
control signal, and the selection unit selects the test image
signal to transmit according to the time signal when the
OLED panel displays the normal image.

6. The OLED device of claim 2 further comprising an
external control signal input terminal for inputting an external
control signal, and the selection unit selects the test image
signal to transmit according to the time signal when the
OLED panel displays the normal image.

7. A method for prolonging a half-life period of an OLED
device, comprising:

a) detecting a power detection signal from the OLED

device while the OLED device turns on;

b) generating a test image signal;

¢) transmitting the test image signal when a selection unit
receives the power detection signal;

d) driving the OLED panel to display a test image accord-
ing to the test image signal;

e) detecting a real-time current from a power circuit to the
OLED panel and comparing the detected real-time cur-
rent with a predetermined current;

) adjusting the real-time current complying with the pre-
determined current and holding the real-time current
complying with the predetermined current if the real-
time current is lower than the predetermined current;

2) transmitting the normal image signal when the selection
unit receives the normal image signal, driving the OLED
panel according to the normal image signal and provid-
ing the hold real-time current complying with the pre-
determined current to the OLED panel so that the OLED
panel displays the normal image.

8. The method of claim 7, wherein the OLED device com-
prises a timing unit for generating a time signal when a
predetermined time is up, and the step g) comprises: trans-
mitting the test image signal when the selection unit receives
the time signal and then return the step d).

9. The method of claim 7, wherein the OLED device com-
prises an external control signal input terminal for inputting
an external control signal, and the step g) comprises: trans-
mitting the test image signal when the selection unit receives
the external control signal, and then return the step d).

10. A driving circuit for driving an organic light emitting
display (OLED) device, comprising:

a power detection unit for generating a power detection
signal when an OLED device having an OLED panel
turns on;

a testing image generation unit for generating a testing
image signal;

a selection unit for selecting to transmit the test image
signal upon receiving the power detection signal;
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a timing control unit for driving the OLED panel to display
a test image according to the test image signal;

a current-adjusting unit for adjusting a real-time current
complying with a predetermined current and holding the
real-time current complying with the predetermined cur-
rent if the current-adjusting unit detects that the real-
time current of the OLED panel provided by a power
circuit is lower than the predetermined current when the
test image is displayed; and

anormal image signal input terminal for inputting a normal
image signal,

wherein the selection unit selects to transmit the normal
image signal upon receiving the normal image signal,
and the OLED panel displays a normal image according
to the normal image signal from the timing control unit
and the hold real-time current complying with the pre-
determined current provided by the current-adjusting
unit.

11. The driving circuit of claim 10, wherein the current-
adjusting unit comprises a current detection unit and a half-
life period control unit, the half-life period control unit gen-
erates a control signal to change a voltage from the power
circuit to adjust the real-time current complying with the
predetermined current and holds the real-time current com-
plying with the predetermined current when the current
detection unit detects that the real-time current of the OLED
panel provided by the power circuit is lower than the prede-
termined current.

12. The driving circuit of claim 10 further comprising a
timing unit for generating a time signal when a predetermined
time is up, and the selection unit selects the test image signal
to transmit according to the time signal when the OLED panel
displays the normal image.

13. The driving circuit of claim 11 further comprising a
timing unit for generating a time signal when a predetermined
time is up, and the selection unit selects the test image signal
to transmit according to the time signal when the OLED panel
displays the normal image.

14. The driving circuit of claim 10 further comprising an
external control signal input terminal for inputting an external
control signal, and the selection unit selects the test image
signal to transmit according to the time signal when the
OLED panel displays the normal image.

15. The driving circuit of claim 11 further comprising an
external control signal input terminal for inputting an external
control signal, and the selection unit selects the test image
signal to transmit according to the time signal when the
OLED panel displays the normal image.
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