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1
ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2008-0019584, filed on
Mar. 3, 2008, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

1. Field

The field relates to an organic light emitting display device
and a method of driving the same, and more particularly to an
organic light emitting display device having low power con-
sumption, and a method of driving the same.

2. Description of the Related Technology

Inrecent years, various flat panel displays have been devel-
oped. The flat panel displays are light-weight and small-sized
as compared with cathode ray tubes. Of the flat panel display
devices, the organic light emitting display device is viewed as
a next-generation display device because the organic light
emitting display device has excellent luminance and color
purity using an organic compound as a light emitting mate-
rial.

An organic light emitting display device is thin, light-
weight and driven with low power consumption, and there-
fore it has been expected that the organic light emitting dis-
play device may be widely used in the field of portable display
devices, etc.

However, the organic light emitting display device con-
sumes a large amount of electric current to emit bright light
since the light is emitted according to the amount of the
electric current.

Accordingly, it is necessary to further reduce power con-
sumption of the organic light emitting display device so as to
apply to the field of various display devices.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

One aspect is organic light emitting display device. The
device includes a pixel unit having a plurality of pixels dis-
posed near intersection points of scan lines and data lines, and
a data driver configured to generate a data signal correspond-
ing to received data and a data drive power source and to
supply the generated data signal to the data lines. The data
driver includes a data signal generation unit configured to
generate a data signal corresponding to the received data, a
buffer unit configured to receive the data signal and to gen-
erate a buffered data signal, a switch unit to selectively couple
the data lines to the data drive power source or the buffer unit,
and a controller configured to control the switch unit.

Another aspect is a method of driving an organic light
emitting display device. The method includes dividing a data
input period, during which a data signal is supplied to a
plurality of data lines, into a plurality of periods, precharging
the data lines by coupling the data lines to an input line of a
data drive power source during one or more periods of the
plurality of the periods, and charging the data signal in the
data lines by coupling the data lines to an output line of an
amplifier during the other of the plurality of periods.

Another aspect is an organic light emitting display device.
The device includes a pixel unit with a plurality of pixels,
each pixel associated with at least one data line, and a data
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driver configured to precharge the data lines if the data lines
are to be driven with a voltage higher than the voltage with
which the data lines were driven in the previous driving
period.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, illustrate exemplary embodiments, and, together with
the description, serve to explain certain inventive aspects.

FIG.1 is a block diagram showing an organic light emitting
display device according to one exemplary embodiment.

FIG. 2 is a block diagram showing a data driver shown in
FIG. 1.

FIG. 3 is a block diagram showing a buffer unit and a
switch unit shown in FIG. 2.

FIG. 4 is a block diagram showing a controller shown in
FIGS. 2 and 3.

FIG.5is a timing diagram showing a method for driving an
organic light emitting display device according to one exem-
plary embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

Hereinafter, certain exemplary embodiments will be
described with reference to the accompanying drawings.
Here, 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.

FIG.1is a block diagram showing an organic light emitting
display device according to one exemplary embodiment.

Referring to FIG. 1, the organic light emitting display
device includes a pixel unit 100, a scan driver 110, a data
driver 120, and a timing controller 130.

The pixel unit 100 includes a plurality of pixels 101 dis-
posed near intersection points of scan lines (S1 to Sn) and data
lines (D1 to Dm).

Each of the pixels 101 receives a data signal from the data
lines (D1 to Dm) when a scan signal is supplied from the scan
lines (S1 to Sn). Each of the pixels 101 further receives first
and second pixel power sources (ELVDD and ELVSS) from
for example, a power supply unit (not shown). The pixels 101
display an image by emitting the light with luminance corre-
sponding to the data signal.

The scan driver 110 receives a scan drive power source, and
receives a scan drive control signal (SCS) from the timing
controller 130 to generate a scan signal. The scan signal
generated in the scan driver 110 is sequentially supplied to the
scan lines (S1 to Sn).

The data driver 120 receives a data drive power source, and
receives a data drive control signal (DCS) and data (Data)
from the timing controller 130 to generate a data signal. The
data signal generated in the data driver 120 is supplied to the
datalines (D1 to Dm) and are generally synchronized with the
scan signal. That is to say, the data driver 120 supplies one line
(one row) of the data signal during every horizontal period.

The data signal supplied to the data lines (D1 to Dm) is
transmitted to the pixels 101 selected by the scan signal.
Then, each of the pixels 101 emits the light with luminance
corresponding to the data signal.
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The timing controller 130 generates a scan drive control
signal (SCS) and a data drive control signal (DCS) according
to the synchronizing signals. The scan drive control signal
(SCS) generated in the timing controller 130 is supplied to the
scan driver 110, and the data drive control signal (DCS) is
supplied to the data driver 120. The scan drive control signal
(SCS) may include a gate start pulse, a gate shift clock, a gate
output enable signal, and the like. The data drive control
signal (DCS) may include a source start pulse, a source shift
clock, a source output enable signal, and the like. Also, the
timing controller 130 supplies data (Data) to the data driver
120.

FIG. 2 is a block diagram showing a data driver shown in
FIG. 1.

Referring to FIG. 2, the data driver 120 according to one
exemplary embodiment includes a shift register unit 121, a
sampling latch unit 122, a holding latch unit 123, a level
shifter unit 124, a data signal generation unit 125, a buffer unit
126, a switch unit 127, and a controller 128.

The shift register unit 121 receives a source shift clock
(SSC) and a source start pulse (SSP) from the timing control-
ler 130. The shift register unit 121 receiving the source shift
clock (SSC) and the source start pulse (SSP) shifts a source
start pulse (SSP) to correspond to the source shift clock
(SSC). Therefore, the shift register unit 121 sequentially gen-
erates m (m is an integer) sampling signals. For this purpose,
the shift register unit 121 includes m shift registers (1211 to
121m).

The sampling latch unit 122 sequentially stores data (Data)
supplied to the sampling latch unit 122 to correspond to the
sampling signal sequentially supplied from the shift register
unit 121. For this purpose, the sampling latch unit 122
includes m sampling latches 1221 to 122m to store m data
(Data). Here, each of the sampling latches 1221 to 122m is set
to a size to store k-bit data (Data).

The holding latch unit 123 receives data (Data) form the
sampling latch unit 122 in response to a source output enable
(SOE) signal supplied from the timing controller 130, and
temporally stores the source output enable (SOE) signal. The
holding latch unit 123 supplies the stored data (Data) to alevel
shifter unit 124 at the same time. For this purpose, the holding
latch unit 123 includes m holding latches 1231 to 123m. Here,
each of the holding latches 1231 to 123m is set to a size to
store k-bit data (Data).

The level shifter unit 124 expands a voltage range of the
data (Data) by shifting up or shifting down a voltage level of
the data (Data) supplied from the holding latch unit 123. For
this purpose, the level shifter unit 124 includes m level
shifters 1241 to 124m. The data (Data) whose voltage range is
expanded in the level shifter unit 124 is supplied to the data
signal generation unit 125.

The data signal generation unit 125 generates a data signal
corresponding to a bit value (or grey level value) of the data
(Data), and supplies the generated data signal to the buffer
unit 126. For this purpose, the data signal generation unit 125
includes m digital-analog converters (DAC) 1251 to 125m,
one disposed in each channel.

The buffer unit 126 transmits a data signal to the data lines
(D1 to Dm) through the switch unit 127, the data signal being
supplied from the data signal generation unit 125. For this
purpose, the buffer unit 126 includes m output amplifiers
1261 to 126m, one disposed in each channel.

The switch unit 127 selectively couples the data lines (D1
to Dm) to either the output lines of the output amplifiers 1261
to 126m during a data input period, or a power supply voltage
for buffer unit 126, where the data input period is a period that
a data signal is supplied to the data lines (D1 to Dm) accord-
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ing to the control signal supplied from the controller 128. In
the embodiment shown, the power supply voltage for buffer
unit 126 is provided to the switch unit 127 via input VCI. The
switch unit 127 includes m switches 1271 to 127m, one dis-
posed in each channel to selectively couple the data lines (D1
to Dm) to the output lines of the output amplifiers 1261 to
126m or to the buffer unit 126.

The controller 128 generates a control signal controlling
the switch unit 127, and supplies the generated control signal
to the switch unit 127. Configurations and operations of the
buffer unit 126, the switch unit 127 and the controller 128 will
be described later in more detail.

FIG. 3 is ablock diagram showing a data signal generation
unit 125, a buffer unit 126k and a switch unit 127% such as
those shown in FIG. 2. A k” channel of the switch unit 127
and the buffer unit 126 to supply a data signal to a k™ data line
(Dk) are shown in FIG.3.

Referring to FIG. 3, the buffer unit 1264 includes an output
amplifier (hereinafter, referred to as an AMP) 1264 coupled to
an output of the data signal generation unit 125. AMP 126«
amplifies and supplies an electric current while substantially
maintaining a voltage level of the data signal supplied from
the data signal generation unit 125.

Here, a drive power source having a voltage level greater
than the voltage level of the data signal should be supplied to
the AMP 126k so as to drive the AMP 126k However, a
voltage level of the data drive power source (VCI) supplied
from the power supply unit may be lower than the voltage
level to drive the AMP 126k. Therefore, a boosting circuit to
boost the data drive power source (VCI) is further provided in
the data driver 120 in this case. The AMP 126 is driven by
receiving a boost power source boosted in the boosting cir-
cuit.

For example, assume that a voltage level of the data signal
is in a range of 1 to 4.2V, and a voltage level of the data drive
power source (VCI) supplied from the power supply unit is
2.8 V. A boosting circuit may be provided in the data driver
120, where the boosting circuit functioning to boost a voltage
level of the data drive power source (VCI) by a factor of two
to supply a drive power source of 5.6V for AMP 126%. In this
case, if an electric current consumed at AMP 126k is I (mA),
an input current of the data drive power source (VCI) needs 21
(mA) or more. That is to say, when a data signal is supplied to
the data line (Dk) by coupling the data line (Dk) to the output
lines of the AMP 1264 during a data input period, an electric
current consumed in the AMP 126£% is increased, which leads
to the increase in the power consumption.

Therefore, a switch unit 127 coupled between the buffer
unit 126 and the data lines (D) is provided to prevent the
increase in the power consumption. Switch unit 127 includes
a switch 127k to selectively couple the data line (Dk) to an
output line of the AMP 126% or an input line 140 of the data
drive power source (VCI).

An operation of the switch unit 127 will be described. As an
example, the data signal of the previous frame has a lower
voltage level than the data signal of the current frame. In this
case, the switch unit 127 may precharge the data line (Dk)
and/or the storage capacitors of the pixels according to the
control signal (Scon) supplied from the controller 128 by
coupling the data line (Dk) to the input line 140 of the data
drive power source (VCI) as shown in 1 of FIG. 3 during one
period of the data input period. The switch unit 127 may
supply a data signal to the data line (Dk) by coupling the data
line (Dk) to an output line of the AMP 126k as shown in 2 of
FIG. 3 during other periods of the data input period.

As described above, when the data input period is divided
into a plurality of periods and the data line (Dk) and/or the
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storage capacitor of the pixel are precharged during one
period, a current path is formed in the output line of the AMP
126k during the precharge period, and therefore it is possible
to reduce consumption in the electric current of the AMP
126k. That is to say, the power consumption of the organic
light emitting display device may be reduced since the boost
power source to boost a data drive power source (VCI) is not
used during the precharge period.

In addition, an operation of the switch unit 127 will be
described where the data signal of the previous frame has a
higher voltage level than the data signal of the current frame.
In this case, the switch unit 127 couples the data line (Dk)
only to output line of the AMP 1264, but not to the input line
140 of the drive power source (VCI) during the data input
period. Therefore, it is possible to prevent a voltage level of
the data line (Dk) from being unnecessarily reduced to the
data drive power source (VCI) in this case.

The operation of the switch unit 127 is carried out by the
control signal (Scon) supplied from the controller 128. For
this purpose, the controller 128 is configured as shown in FIG.
4.

FIG. 4 is a block diagram showing a controller shown in
FIGS. 2 and 3.

Referring to FIG. 4, the controller 128 includes a compara-
tor unit 128a and a control signal generation unit 1285.

The comparator unit 128a receives a data signal during
every frame period, and outputs a comparison signal by com-
paring the data signal of the previous frame with the data
signal (voltage level) of the current frame. For this purpose,
the comparator unit 128a includes a memory to store frame
data signals.

The control signal generation unit 1285 generates a control
signal (Scon) corresponding to the comparison signal sup-
plied from the comparator unit 1284, the control signal (Scon)
functioning to control the switch unit 127.

An operation of the controller 128 will be described where
the data signal of the previous frame has a lower voltage level
than the data signal of the current frame. In this case, the
controller 128 couples the data line (Dk) to the input line 140
ofthe data drive power source (VCI) during one period out of
the data input period. The controller 128 controls the switch
unit 127 so that the data line (Dk) can be coupled to the output
line (an output line of the AMP 126k) of the buffer unit 126
during the other periods.

Also, the operation of the controller 128 will be described
where the data signal of the previous frame has a higher
voltage level than the data signal of the current frame. In this
case, the controller 128 controls the switch unit 127 so that the
data line (Dk) is coupled to the output line (an output line of
the AMP 126%) of the buffer unit 126 during the data input
period.

FIG. 5 is a timing view showing a method for driving an
organic light emitting display device according to one exem-
plary embodiment.

Referring to FIG. 5, a data input period (P) in which a data
write signal (DWS) to control the supply time of the data
signal (Data signal, DS) is set within a first horizontal period
as defined by the horizontal synchronizing signal (Hsync).

However, when a data signal of the previous frame has a
lower voltage level than a data signal of the current frame, the
data input period (P) is divided into a plurality of periods. The
data lines (D) and/or the storage capacitors of the pixels are
precharged by coupling the data lines (D) to the input lines
140 of the data drive power source (VCI) during one period
(P1) out of the plurality of periods. Then, the data signal is
charged in-the data lines (D) by coupling the data lines (D) to
output lines of the AMP in the buffer unit 126 during the other
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data input period (P2), the buffer unit 126 being coupled to an
output end of the data signal generation unit 125.

The procedure is preferably carried out only when the data
signal of the previous frame has a lower voltage level than the
data signal of the current frame. Therefore, a step to generate
a control signal controlling the precharging of the data lines
(D) and/or the storage capacitors of the pixels by comparing
a voltage level of the data signal of the previous frame with a
voltage level of the data signal of the current frame should be
carried out prior to the step to generate a control signal.

While the present invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements.

What is claimed is:

1. An organic light emitting display device, comprising:

a pixel unit including a plurality of pixels disposed near

intersection points of scan lines and data lines; and

a data driver configured to generate a data signal corre-

sponding to received data and to a power voltage,
wherein the power voltage is based on a voltage of a data
drive power source, wherein the power voltage is differ-
ent from the voltage of the data drive power source, and
wherein the data driver is further configured to supply
the generated data signal to the data lines,

wherein the data driver comprises:

a data signal generation unit configured to generate a
data signal corresponding to the received data;

a boosting circuit configured to generate the power volt-
age based on the voltage of the data drive power
source;

a buffer unit configured to receive the data signal and to
generate a buffered data signal;

a switch unit configured to selectively couple the data
lines either directly to the data drive power source or
to the buffer unit; and

a controller configured to control the switch unit.

2. The organic light emitting display device according to
claim 1, wherein the controller comprises a comparator unit
configured to output a comparison signal based on comparing
a data signal of a current frame with a data signal of the
previous frame; and a control signal generation unit to gen-
erate a control signal that controls the switch unit according to
the comparison signal.

3. The organic light emitting display device according to
claim 1, wherein the controller controls the switch unit so that
the data lines are coupled to the input line of the data drive
power source during one period of the data input period and
the data lines are coupled to the output line of the buffer unit
during another period of the data input period if the data
signal of the previous frame has a lower voltage level than the
data signal of the current frame.

4. The organic light emitting display device according to
claim 1, wherein the controller controls the switch unit so that
the data lines are coupled to the output line of the buffer unit
if the data signal of the previous frame has a higher voltage
level than the data signal of the current frame.

5. The organic light emitting display device according to
claim 1, wherein the buffer unit is coupled between the data
signal generation unit and the switch unit, and comprises an
output amplifier driven by the boosting circuit.

6. A method of driving an organic light emitting display
device, the method comprising:

dividing a data input period, during which a data signal is

supplied to a plurality of data lines, into a plurality of

periods;
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precharging the data lines by coupling the data lines to an
input line of a boosting circuit during one or more peri-
ods of the plurality of the periods;

generating a power voltage based on a voltage at the input
line;

generating the data signal based on the power voltage with
an amplifier; and

supplying the data signal to the data lines by coupling the
data lines to an output line of the amplifier during the
other of the plurality of periods.

7. The method of driving an organic light emitting display
device according to claim 6, further comprising generating a
control signal that controls the precharging of the data lines
by comparing a voltage level of a data signal of a current
frame with a voltage level of a data signal of the previous
frame.

8. The method of driving an organic light emitting display
device according to claim 7, wherein the data lines are pre-
charged if the data signal of the previous frame has a lower
voltage level than the data signal of the current frame.

9. The method of driving an organic light emitting display
device according to claim 7, wherein the data lines are not
precharged if the data signal of the previous frame does not
have a lower voltage level than the data signal of the current
frame.

10. The method of driving an organic light emitting display
device according to claim 7, wherein the data lines are driven
with voltages corresponding to input data if the data signal of
the previous frame does not have a lower voltage level than
the data signal of the current frame.

11. An organic light emitting display device, comprising:

a pixel unit including a plurality of pixels, each pixel asso-
ciated with at least one data line;

a data driver configured to precharge the data lines if the
data lines are to be driven with a voltage higher than the
voltage with which the data lines were driven in the
previous driving period, wherein the data lines are pre-
charged by connecting the data lines directly to a power
source of the data driver;

a data buffer, configured to drive the data lines with data
voltages, wherein the data voltages are based on
received data and on a power voltage, wherein the power
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voltage is based on a voltage of the data driver power
source, and wherein the power voltage is different from
the voltage of the data driver power source; and

a boosting circuit configured to generate the power voltage

based on the voltage of the data driver power source.
12. The display of claim 11, wherein the data driver is
configured to drive the data lines with voltages corresponding
to input data subsequent to precharging the data lines.
13. The display of claim 11, wherein the data driver is
configured to not precharge the data lines if the data lines are
to be driven with a voltage which is not higher than the voltage
with which the data lines were driven in the previous frame.
14. The display of claim 11, wherein the data driver is
configured to precharge the data lines to a voltage provided by
a power supply.
15. The display of claim 11, wherein the data driver com-
prises a plurality of switches, wherein each switch is config-
ured to connect one of the data lines to either the data driver
power source or the data buffer.
16. The display of claim 15, wherein the voltage of the data
driver power source is substantially equal to half of the power
voltage.
17. The display of claim 11, wherein the data driver com-
prises:
a comparator unit configured to output a comparison signal
based on comparing a data signal of a current frame with
a data signal of the previous frame; and

a control signal generation unit to generate a control signal
that indicates whether the data lines are to be pre-
charged.

18. The display of claim 11, wherein the data driver is
configured to drive the data lines during a plurality of time
periods, wherein during at least one of the time periods the
data lines are conditionally precharged, and during others of
the time periods the data lines are driven with voltages cor-
responding to input data.

19. The display of claim 18, wherein the data driver is
configured to drive the data lines with voltages corresponding
to input data during the at least one time period for condition-
ally precharging the data lines if the data lines are to not be
precharged.
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