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(57) ABSTRACT

An organic electroluminescence display device is disclosed.
The display comprises pixels which emit light according to
data signals by controlling current from a pixel power supply
through an organic light emitting diode, and to a ground
power supply. In order to eliminate an initial glare, the pixel
power supply is gradually provided to the pixels, and after a
delay, the ground power supply is then gradually provided to
the pixels.
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ORGANIC ELECTROLUMINESCENCE
DISPLAY AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2007-0124948 filed on Dec. 4, 2007 in
the Korean Intellectual Property Office, the entire content of
which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The field relates to an organic electroluminescence
display and a driving method thereof preventing flashover at
an initial driving thereof.

[0004] 2. Description of the Related Technology

[0005] With developments in technology relating to thin
film transistors and semiconductors, active matrix type flat-
panel displays using a thin film transistor have been widely
used. In particular, an organic electroluminescence display,
has excellent properties of luminous efficiency, brightness,
viewing angle, and rapid response speed.

[0006] The organic electroluminescence display displays
images by using a plurality of organic light emitting diodes
(OLED). The respective organic light emitting diodes include
an anode electrode, a cathode electrode and an organic light
emitting layer positioned therebetween and light is emitted by
means of the recombination of electrons and holes.

[0007] FIG. 1is a graph showing voltage levels according
to time sequence of power generally supplied to an organic
electroluminescence display. Referring to FIG. 1, the organic
electroluminescence display is driven by receiving a pixel
power supply ELVDD and a ground power supply ELVSS
having voltage lower than the pixel power supply ELVDD.
The pixel power supply ELVDD is generated by boosting a
voltage so that the ELVDD voltage levels are gradually
raised, as shown in FIG. 1. And, the ground power supply
ELVSS may be gradually lowered.

[0008] The organic electroluminescence display operates
in response to the pixel power supply ELVDD and the ground
power supply ELVSS. However, at start up the difference of
the voltage levels of the pixel power supply ELVDD and the
ground power supply ELVSS increases over time. As a result,
the highest pixel power supply ELVDD and the lowest ground
power supply ELVSS are provided to the pixels in the last
horizontal line of the organic electroluminescence display.
[0009] Therefore, the lower portion of the organic elec-
troluminescence has a relatively high brightness, which is
perceived as glare.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] One aspect is an organic electroluminescence dis-
play, configured to operate in response to data signals, scan
signals, a pixel power supply and a ground power supply, the
display including means for displaying an image, means for
supplying the pixel power supply to the means for displaying
according to an enable signal, means for supplying the ground
power supply to the means for displaying according to the
enable signal, means for applying the enable signal to the
means for supplying the pixel power supply and to the means
for supplying the ground power supply, and means for delay-
ing the enable signal before applying the enable signal to the
means for supplying the ground power supply, where the
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means for supplying the pixel power supply to the means for
displaying supplies the pixel power supply to the means for
displaying before the means for supplying the ground power
supply to the means for displaying supplies the ground power
supply to the means for displaying.

[0011] Another aspect is an organic electroluminescence
display, including a pixel unit configured to control current
between a pixel power supply and a ground power supply
according to data signals and scan signals, where light is
emitted according to the amount of the current. The display
also includes a DC-DC converter configured to generate and
sequentially output the pixel power supply and the ground
power supply, where the ground power supply is output after
the pixel power supply. The DC-DC converter includes a first
power supply unit configured to generate the pixel power
supply after receiving enable signals and boosting an input
voltage, a second power supply unit configured to output the
ground power supply after receiving the enable signals and
dropping the input voltage, a stabilization capacitor coupled
to an output terminal of the first power supply unit and con-
figured to stabilize the output voltage of the first power supply
unit, and a delay element configured to delay the enable
signals for a time before transferring them to the second
power supply unit.

[0012] Another aspect is a driving method of an organic
electroluminescence display, configured to operate according
to data signals, scan signals, a pixel power supply and a
ground power supply. The driving method includes generat-
ing the pixel power supply by boosting an input voltage
according to enable signals, generating the ground power
supply after receiving the enable signals, delaying the enable
signals before generating the ground power supply, and
receiving the pixel power supply and the ground power sup-
ply to allow current to flow in the pixels.

[0013] Another aspect is an organic electroluminescence
display, including a pixel unit configured to control current
between a pixel power supply and a ground power supply,
where light is emitted according to the amount of the current,
and a DC-DC converter configured to sequentially output the
pixel power supply and the ground power supply. where the
ground power supply is output after a delay relative to the
pixel power supply.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and,
together with the description, serve to explain certain prin-
ciples of the present invention.

[0015] FIG. 1 is a graph showing voltage levels according
to time sequence of power generally supplied to an organic
electroluminescence display;

[0016] FIG.2isablock diagram showing the structure of an
exemplary organic electroluminescence display;

[0017] FIG. 3 is a schematic diagram of a pixel used in an
embodiment of the organic electroluminescence display of
FIG. 1;

[0018] FIG. 4 is a block diagram for an embodiment of a
DC-DC converter of FIG. 2;

[0019] FIG. 51isa graph showing an operation of a DC-DC
converter of FIG. 4;

[0020] FIG. 6 is a schematic diagram of the first power
supply unit of the power supply unit of FIG. 4; and
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[0021] FIG. 7 is a schematic diagram of the second power
supply unit of the power supply unit of FIG. 4.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0022] Hereinafter, certain exemplary embodiments will be
described with reference to the accompanying drawings.
Herein, when a first element is described as being coupled to
a second element, the first element may be not only directly
coupled to the second element but may also be indirectly
coupled to the second element via a third element. Further,
some of the elements that are not essential to the complete
understanding of the invention are omitted for clarity. Also,
like reference numerals generally refer to like elements
throughout.

[0023] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
[0024] FIG. 2 is a schematic view showing a structure of an
organic electroluminescence display. Referring to FIG. 2, the
organic electroluminescence display includes a pixel unit
100, a data driver 200, a scan driver 300, and a DC-DC
converter 400. The pixel unit 100 includes a plurality of pixels
101, wherein each pixel 101 includes an organic light emit-
ting diode (not shown) configured to emit light corresponding
to the current flow therethrough. Also, the pixel unit 100
further includes a plurality of n scan lines S1, S2, . . ., Sn-1,
and Sn arranged in a row direction and configured to transfer
scan signals, and a plurality of m data lines D1, D2, . . .,
Dm-1, and Dm arranged in a column direction and config-
ured to transfer data signals. Also, the pixel unit 100 is driven
by receiving a pixel power supply ELVDD and a ground
power supply ELVSS having voltage lower than the pixel
power supply ELVDD.

[0025] The data driver 200 applies the data signals to the
pixel unit 100. The data driver 200 as above receives the video
signals having red, blue and green components to generate the
data signals. And, the data driver 200 is coupled to the data
lines D1, D2, . . ., Dm-1, and Dm of the pixel unit 100 to
apply the generated data signals to the pixel unit 100.

[0026] The scan driver 300 applies scan signals to the pixel
unit 100. The scan driver 300 is coupled to the scan lines S1,
S2,...,Sn-1, and Snto sequentially transfer the scan signals
to each row of the pixel unit 100. The pixel 101 receiving the
scan signals receives the data signals output from the data
driver 200 so that driving current is generated in the pixel 101
to flow to an organic light emitting diode.

[0027] The DC-DC converter 400 transfers the pixel power
supply ELVDD and the ground power supply ELVSS to the
pixel unit 100. Each circuit of the pixel unit 100 receiving the
pixel power supply ELVDD and the ground power supply
ELVSS generates current corresponding to the data signals
and allows light to be emitted in the organic light emitting
diode according to the generated current. The DC-DC con-
verter 400 receives enable signals to generate the pixel power
supply ELVDD and the ground power supply ELVSS. How-
ever, the DC-DC converter 400 generates the pixel power
supply ELVDD and the ground power supply ELVSS at dif-
ferent times.

[0028] FIG. 3isa circuit view showing an embodiment of a
pixel used in an organic electroluminescence display of FIG.
1. Referring to FI1G. 3, the pixel includes a first transistor M1,
a second transistor M2, a capacitor Cst, and an organic light
emitting diode OLED.
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[0029] A source electrode of the first transistor M1 is
coupled to a pixel power supply ELVDD, a drain electrode
thereof is coupled to the organic light emitting diode OLED,
and a gate electrode thereof is coupled to a first node N1. The
first transistor M1 controls the amount of current flowing
from the source electrode to the drain electrode according to
the voltage of the first node N1.

[0030] A source electrode of the second transistor M2 is
coupled to a data line Dm, a drain electrode thereofis coupled
to the first node N1, and a gate electrode thereof is coupled to
a scan line Sn. The second transistor M2 transfers the data
signals from the data line Dm to the first node N1 according
to the scan signals on the scan line Sn.

[0031] A firstelectrode ofthe capacitor Cstis coupled to the
pixel power supply ELVDD, and a second electrode thereof is
coupled to the first node N1. The capacitor Cst allows the
voltage of the first node N1 to be maintained for a time and
thus, allows the first node N1 to maintain the voltage of the
data signals for a time after the voltage of the data signals is
transferred to the first node N1.

[0032] Therefore, while the second transistor M2 is turned
on according to the scan signals, although the second transis-
tor M2 is turned off after the voltage of the data signal is
transferred to the first node N1, the voltage of the data signal
is maintained for a time because of the capacitor Cst. The
voltage of the first node N1 has the voltage of the data signal
so that the first transistor M1 allows current corresponding to
the data signal to flow from the source electrode to the drain
electrode.

[0033] An anode electrode of the organic light emitting
diode OLED is coupled to the drain electrode of the first
transistor M1, and a cathode electrode thereof is coupled to
the ground power supply ELVSS. The organic light emitting
diode OLED receives current generated from the first transis-
tor M1 to emit light.

[0034] FIG. 4is a block diagram view showing an embodi-
ment structure of a DC-DC converter of FIG. 2. Referring to
FIG. 4, the DC-DC converter 400 includes a first power
supply unit 410, a second power supply unit 420, a delay
element 430, and a stabilization capacitor Cch.

[0035] The first power supply unit 410, which receives an
input voltage to generate a first power supply (pixel power
supply) ELVDD, may, for example, boost the input voltage to
generate the first power supply ELVDD.

[0036] The second power supply unit 420, which receives
an input voltage to generate a second power supply (ground
power supply) ELVSS, may, for example, invert the input
voltage to generate the second power supply ELVSS having a
low voltage.

[0037] The first power supply unit 410 and a second power
supply unit 420 as above receive enable signals Enable to
determine whether to operate.

[0038] The delay element 430 delays the time that the
enable signals Enable are transferred to the second power
supply unit 420. Accordingly, the delay element 430 delays
the ground power supply ELVSS so as to be output from the
second power supply unit 420 after a certain time elapses after
the pixel power supply ELVDD is generated in the first power
supply unit 410. In some embodiments, the delay element 430
may comprise one or more of an inverter, a clocked element,
a capacitor and a resistor, a comparator, and an element with
a delay controllable by one or more signals. These embodi-
ments may also be representative of a delay means.
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[0039] The stabilization capacitor Cch is coupled to an
output terminal outputting the pixel power supply ELVDD of
the first power supply unit 410 so that the pixel power supply
ELVDD is charged in the stabilization capacitor Cch. There-
fore, the output of the first power supply unit 410 can be stably
output.

[0040] FIG.5isa graph showing an operation of a DC-DC
converter of FIG. 4. Referring to FIG. 5, if enable signals
Fnable are input to the DC-DC converter as above, the enable
signals Enable are delayed and input to a second power sup-
ply unit 420 with a delay element 430. Accordingly, the
second power supply unit 420 is driven after a certain time
elapses after a first power supply unit 410 is driven.

[0041] Accordingly, if the enable signals Enable are input
to the DC-DC converter 400, the first power supply unit 410
operates to boost a predetermined voltage so that the pixel
power supply ELVDD is first generated.

[0042] And, the second power supply unit 420 receives the
enable signals after a certain time elapses after the first power
supply unit 420 starts to operate so that the second power
supply unit 420 is driven. Accordingly, a ground power sup-
ply ELVSS is generated. The second power supply 420 may
generate the ground power supply ELVSS by dropping a
voltage and may generate the ground power supply ELVSS by
inverting the pixel power supply ELVDD.

[0043] If the pixel power supply ELVDD and the ground
power supply ELVSS are simultaneously generated, the pixel
power supply ELVDD is transferred to a source electrode of
the first transistor and the ground power supply ELVSS is
transferred to a cathode electrode of an organic light emitting
diode OLED, in each pixel. Because a voltage is stored in a
capacitor Cst of the pixel the first transistor M1 turns on, and
accordingly, current flows from the pixel power supply
ELVDD to the ground power supply ELVSS.

[0044] Therefore, the current flows on the organic light
emitting diode OLED. However, in an initial starting, the
voltage of the pixel power supply ELVDD gradually rises and
the voltage of the ground power supply ELVSS gradually
drops, inaccordance with a time sequence. In other words, the
voltage difference between the pixel power supply ELVDD
and the ground power supply ELVSS is setto be different per
each pixel line. Accordingly, the organic light emitting diodes
OLED positioned on the lower portion row of the organic
electroluminescence display have brightness higher than the
organic light emitting diodes OLED positioned on the upper
portion row thereof, showing glare.

[0045] Inorder to solve the problem as proposed above, the
second power supply unit 420 starts to drive later than the first
power supply unit 410 starts to drive. If the driving time of the
second power supply unit 420 is later than that of the first
power supply unit 410, the ground power supply ELVSS is
not ready when the pixel power supply ELVDD is transferred
to the pixel. Therefore, the voltage difference is not generated
between the anode electrode and cathode electrode of the
organic light emitting diode OLED so that the current does
not flow on the organic light emitting diode OLED.

[0046] IF the ground power supply ELVSS is generated
after the pixel power supply ELVDD is sufficiently high, the
unevenness for the voltage difference between the pixel
power supply ELVDD and the ground power supply ELVSS
is prevented so that glare does not occur.

[0047] Thedelay element 430 delays enable signals Enable
so that the second power supply unit 420 operates after the
first power supply unit 410 completes the boosting of the
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pixel power supply ELVDD. The first power supply unit 410
completes the boosting within the time corresponding to a
first frame so that the second power supply unit 420 starts to
drive before the time corresponding to the first frame elapses.
And, since a normal picture should be displayed starting from
a second frame, the second power supply unit 420 completes
the drop of the ground power supply ELVSS before the first
frame is completed to allow the organic electroluminescence
display to be stably driven thereafter.

[0048] FIG. 6is acircuit view showing a first power supply
unit of a power supply unit of FIG. 4. Referring to FIG. 6, the
first power supply unit may comprise a boost circuit boosting
and outputting voltage Vin input from a battery.

[0049] The boost circuit boosts and outputs Vout voltage
transferred from the battery by charging generated from a coil
L3 with diode D3 and capacitor C3 by receiving the voltage
Vin.

[0050] FIG. 7 is a circuit view showing a second power
supply unit of a power supply unit of FIG. 4. Referring to FIG.
7, the second power supply unit may comprise a buck boost
circuit inverting and outputting voltage Vin output from a
battery.

[0051] The buck boost circuit generates a ground power
supply ELVSS by boosting or dropping the voltage Vin to be
inverted with coil L4.

[0052] With an organic electroluminescence display and a
driving method thereof according to the present invention,
flashover at an initial driving thereof can be prevented. Also,
the flashover is prevented, making it possible to reduce power
consumption.

[0053] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiment, but, on the contrary, is intended to cover various
modifications and equivalent arrangements.

What is claimed is:

1. An organic electroluminescence display, comprising:

a pixel unit configured to control current between a pixel
power supply and a ground power supply according to
data signals and scan signals, wherein light is emitted
according to the amount of the current; and

a DC-DC converter configured to generate and sequen-
tially output the pixel power supply and the ground
power supply, wherein the ground power supply is out-
put after the pixel power supply,

wherein the DC-DC converter comprises:

a first power supply unit configured to generate the pixel
power supply after receiving enable signals and
boosting an input voltage;

a second power supply unit configured to output the
ground power supply after receiving the enable sig-
nals and dropping the input voltage;

astabilization capacitor coupled to an output terminal of
the first power supply unit and configured to stabilize
the output voltage of the first power supply unit; and

a delay element configured to delay the enable signals
for a time before transferring them to the second
power supply unit.

2. The organic electroluminescence display as claimed in
claim 1, wherein the delay element is configured to transfer
the enable signals the second power supply unit after the pixel
power supply is stable.
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3. The organic electroluminescence display as claimed in
claim 1, wherein the second power supply unit generates the
ground power supply by inverting the pixel power supply.

4. The organic electroluminescence display as claimed in
claim 1, wherein the first power supply comprises a boost
circuit.

5. The organic electroluminescence display as claimed in
claim 1, wherein the second power supply comprises a buck
boost circuit.

6. The organic electroluminescence display as claimed in
claim 1, wherein the time between the beginning of the out-
putting of the pixel power supply and the time the ground
power supply is substantially stable is less than a frame period
of the display.

7. A driving method of an organic electroluminescence
display, configured to operate according to data signals, scan
signals, a pixel power supply and a ground power supply, the
driving method comprising:

generating the pixel power supply by boosting an input

voltage according to enable signals;

generating the ground power supply after receiving the

enable signals;

delaying the enable signals before generating the ground

power supply; and

receiving the pixel power supply and the ground power

supply to allow current to flow in the pixels.

8. The driving method of the organic electroluminescence
display as claimed in claim 7, wherein the enable signals
allow the ground power supply to be generated after the pixel
power supply is stable.

9. The driving method of the organic electroluminescence
display as claimed in claim 7, wherein the ground power
supply is generated by inverting the pixel power supply.

10. The driving method ofthe organic electroluminescence
display as claimed in claim 7, wherein the pixel power supply
is generated using a boost circuit.

11. The driving method of the organic electroluminescence
display as claimed in claim 7, wherein the ground power
supply is generated using a buck boost circuit.

12. The driving method ofthe organic electroluminescence
display as claimed in claim 7, wherein the ground power
supply is generated by inverting the pixel power supply.

13. The driving method ofthe organic electroluminescence
display as claimed in claim 7, wherein the time between the
beginning of the outputting of the pixel power supply and the
time the ground power supply is substantially stable is less
than a frame period of the display.

Jun. 4, 2009

14. An organic electroluminescence display, comprising:

a pixel unit configured to control current between a pixel
power supply and a ground power supply, wherein light
is emitted according to the amount of the current; and

a DC-DC converter configured to sequentially output the
pixel power supply and the ground power supply,
wherein the ground power supply is output after a delay
relative to the pixel power supply.

15. The organic electroluminescence display as claimed in

claim 14, wherein the DC-DC converter comprises:

a first power supply unit configured to output the pixel
power supply after receiving a supply enable signal,

asecond power supply unit configured to output the ground
power supply after receiving a ground enable signal,

a delay element configured to generate the ground enable
signal after the delay with respect to the supply enable
signal.

16. The organic electroluminescence display as claimed in
claim 14, wherein the delay is long enough to allow the pixel
power supply to be stable before the ground power supply is
output.

17. The organic electroluminescence display as claimed in
claim 14, wherein the DC-DC converter comprises a boost
circuit configured to generate the pixel power supply.

18. The organic electroluminescence display as claimed in
claim 14, wherein the DC-DC converter comprises a buck
boost circuit configured to generate the ground power supply.

19. An organic electroluminescence display, configured to
operate in response to data signals, scan signals, a pixel power
supply and a ground power supply, the display comprising:

means for displaying an image;

means for supplying the pixel power supply to the means
for displaying according to an enable signal;

means for supplying the ground power supply to the means
for displaying according to the enable signal,

means for applying the enable signal to the means for
supplying the pixel power supply and to the means for
supplying the ground power supply; and

means for delaying the enable signal before applying the
enable signal to the means for supplying the ground
power supply, wherein the means for supplying the pixel
power supply to the means for displaying supplies the
pixel power supply to the means for displaying before
the means for supplying the ground power supply to the
means for displaying supplies the ground power supply
to the means for displaying.

20. The display as claimed in claim 19, wherein the pixel

power supply is stable before the ground power supply is
supplied to the means for displaying.
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