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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0032870, filed on
Apr. 8, 2011, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field

[0003] Embodiments relate to an organic light emitting
display and a method of driving the same. More particularly,
embodiments relate to an organic light emitting display
capable of reducing net power and a method of driving the
same.

[0004] 2. Description of the Related Art

[0005] Recently, various flat panel displays (FPD) capable
of reducing weight and volume have been developed. Weight
and volume are disadvantages of cathode ray tubes (CRT).
The FPDs include a liquid crystal display (LCD), a field
emission display (FED), a plasma display panel (PDP), and
an organic light emitting display.

[0006] Among the FPDs, the organic light emitting display
displays an image using organic light emitting diodes
(OLED) that generate light by re-combination of electrons
and holes. The organic light emitting display has high
response speed and is driven with low net power. The organic
light emitting display supplies currents corresponding to data
signals to organic light emitting diodes (OLED) using tran-
sistors formed in pixels so that light is generated by the
OLED:s.

SUMMARY

[0007] Embodiments are directed to an organic light emit-
ting display and a method of driving the same.

[0008] An embodiment may be directed to an organic light
emitting display, including pixels for generating light com-
ponents with predetermined brightness components while
controlling the amount of current that flows from a first power
source to a second power source via organic light emitting
diodes (OLED), a first power source controller for extracting
data of the highest gray level among input data items of one
frame and for outputting a control value having voltage infor-
mation corresponding to the highest gray level data, and a first
power source generator for generating the first power source
having a voltage value corresponding to the control value.
[0009] The first power source generator includes a red
extracting unit for extracting the highest gray level of red data
among the input data items, a green extracting unit for extract-
ing the highest gray level of green data among the input data
items, a blue extracting unit for extracting the highest gray
level of blue data among the input data items, a red voltage
calculating unit for extracting the voltage corresponding the
highest gray level of the red data, a green voltage calculating
unit for extracting the voltage corresponding to the highest
gray level of the green data, a blue voltage calculating unit for
extracting the voltage corresponding to the highest gray level
of the blue data, and a highest voltage extracting unit for
selecting the highest voltage among voltages extracted by the
red voltage calculating unit, the green voltage calculating
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unit, and the blue voltage calculating unit and for outputting
the control value including information on the selected high-
est voltage.

[0010] The first power source generator includes a DC-DC
converter for generating the first power source, a digital resis-
tance for feeding back the voltage of the first power source to
the DC-DC converter, and a resistance controller for control-
ling the resistance value of the digital resistance to correspond
to the control value.

[0011] Another embodiment may be directed to a method
of driving an organic light emitting display having pixels for
controlling an amount of current that flows from a first power
source to a second power source via organic light emitting
diodes (OLED) includes a first step of receiving input data, a
second step of determining the voltage value of the first power
source to correspond to the highest level of the input data, and
a third step of generating the first power source determined in
the second step to supply the generated first power source to
the pixels.

[0012] Another further embodiment may directed to a
method of driving an organic light emitting display having a
scan period in which data signals are input to pixels and an
emission period in which the pixels simultaneously emit
light, including a first step of determining the voltage of a first
power source for supplying current to the pixels to correspond
to red, green, and blue data of the highest gray levels of one
frame, a second step of supplying a first power source having
a uniform voltage value regardless of the first power source
determined in the first step to the pixels in the scan period, and
a third step of supplying the first power source having the
voltage value determined in the first step to the pixels in the
emission period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other features of present embodi-
ments will become more apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments
thereof with reference to the attached drawings in which:
[0014] FIG. 1 is a view illustrating the range of a voltage
applied to a pixel,

[0015] FIG.2isaview illustrating an organic light emitting
display according to a first embodiment;

[0016] FIG. 3 is a view illustrating an embodiment of the
first power source controller of FIG. 2;

[0017] FIG. 4 is a view illustrating an embodiment of the
first power source generator of FIG. 2;

[0018] FIG. 5is a view illustrating another embodiment of
the first power source generator of FIG. 2;

[0019] FIG. 6isaview illustrating an organic light emitting
display according to a second embodiment;

[0020] FIG. 7 is a view illustrating an embodiment of the
first power source generator of FIG. 6;

[0021] FIG. 8 is a view illustrating one frame period of a
simultaneous driving method; and

[0022] FIG.9isa view illustrating an embodiment of a first
power source generator applied to the simultaneous driving
method.

DETAILED DESCRIPTION

[0023] Korean Patent Application No. 10-2011-0032870,
filed on Apr. 8, 2011, in the Korean Intellectual Property
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Office, and entitled: “Organic Light Emitting Display Device
and Driving Method Thereof” is incorporated by reference
herein in its entirety.

[0024] Example embodiment will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein.

[0025] FIG. 1 is a view illustrating a range of a voltage
applied to a pixel. In FIG. 1, for convenience sake, only the
structures of a driving transistor and an organic light emitting
diode (OLED) will be illustrated.

[0026] Referring to FIG. 1, a driving transistor MD and an
OLED are serially coupled between a first power source
ELVDD and a second power source ELVSS. In such a pixel,
net power is set as the multiplication of current I that flows to
the OLED by the first power source ELVDD. Here, since the
first power source ELVDD is always uniform, net power is
actually determined by the current 1.

[0027] Onthe other hand, a part of power determined by the
current and the first power source ELVDD is consumed by the
emission Voled of the OLED and the remaining power is
consumed by the joule heat of the driving transistor MD.
Here, when a low gray level is displayed, power consumed by
the OLED is reduced and power consumed by the joule heat
ofthe driving transistor MD is increased. In this case, unnec-
essary power is consumed by the driving transistor MD and
the temperature of a panel is increased so that the life of the
panel is reduced. In addition, the voltage of the first power
source ELVDD has to be increased in order to increase bright-
ness enough. However, due to the above problem, the voltage
of the first power source ELVDD may not be set to be high
enough.

[0028] The voltages of the first power source ELVDD and
the first power source ELVSS are set in consideration of the
IR drop of the first power source ELVDD, the IR rise of the
second power source ELVSS, an OLED voltage Voled, and
the voltage Vds of the driving transistor MD.

[0029] The voltage Vds of the driving transistor MD is set
to be higher than the gate-source voltage Vgs so that the
driving transistor MD may be driven in a saturation region. In
general, the voltage of the first power source ELVDD is set in
consideration of the case in which the voltage of the highest
gray level is applied to the gate electrode of the driving
transistor MD. Therefore, when the gray level (for example, 0
to 255) of data is reduced (to be lower than 255), the gate-
source voltage Vgs is reduced so that the voltage of the first
power source ELVDD may be reduced. According to present
embodiments, the voltage of the first power source ELVDD is
controlled to correspond to the gray level of the data so that
net power may be reduced.

[0030] FIG.2isaview illustrating an organic light emitting
display according to a first embodiment of present embodi-
ments. In FIG. 2, a first power source controller 160 is formed
outside a timing controller 150. However, present embodi-
ments are not limited to the above. The first power source
controller 160 may be formed in the timing controller 150.
[0031] Referring to FIG. 2, the organic light emitting dis-
play according to the first embodiment includes a pixel unit
130 including pixels 140 positioned at the intersections of
scan lines S1 to Sn and data lines D1 to Dm, a scan driver 110
for driving the scan lines S1 to Sn, a data driver 120 for driving
the data lines D1 to Dm, a timing controller 150 for control-
ling the scan driver 110 and the data driver 120, a first power
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source controller 160 for controlling the voltage of the first
power source ELVDD to correspond to data, and a first power
source generator 170 for generating the first power source
ELVDD to correspond to the control of the first power source
controller 160.

[0032] The pixels 140 receive the first power source
ELVDD and the second power source ELVSS. Each of the
pixels 140 generates light with predetermined brightness
while controlling the amount of current that flows from the
first power source ELVDD to the second power source
ELVSS via the OLED to correspond to a data signal.

[0033] Thescandriver 110 supplies scan signals to the scan
lines S1 to Sn. When the scan signals are supplied to the scan
lines S1 to Sn, the pixels 140 are selected in units of lines.
[0034] The data driver 120 supplies data signals to the data
lines D1 to Dm in synchronization with the scan signals. The
data signals supplied to the data lines D1 to Dm are input to
the pixels 140 selected by the scan signals.

[0035] The timing controller 150 controls the scan driver
110 and the data driver 120. Then, the timing controller 150
transmits data from the outside to the data driver 120.
[0036] The first power source controller 160 extracts the
highest gray levels of red data, green data, and blue data
included in one frame and supplies the control values CN
corresponding to the extracted gray levels to the first power
source generator 170. The first power source controller 160
extracts the voltage values of the three first power sources
ELVDD corresponding to the highest gray levels of the red,
green, and blue data and supplies the control value CN cor-
responding to the largest voltage value to the first power
source generator 170.

[0037] The first power source generator 170 generates the
first power source ELVDD having the voltage corresponding
to the control value CN and supplies the generated first power
source ELVDD to the pixel unit 130.

[0038] That is, according to present embodiments, the
highest gray level of the data in units of frames and generates
the first power source ELVDD having the voltage correspond-
ing to the extracted highest gray level to reduce net power.
[0039] FIG. 3 is a view illustrating a first power source
controller according to an embodiment.

[0040] Referringto FIG. 3, the first power source controller
160 includes a highest gray level extracting unit 162 and a
controller 166.

[0041] The highest gray level extracting unit 162 extracts
red data R_max, green data G_max, and blue data B_max of
the highest gray levels in units of frames. Therefore, the
highest gray level extracting unit 162 includes ared R extract-
ing unit 162, a green G extracting unit 164, and a blue B
extracting unit 165.

[0042] The red extracting unit 163 receives red data R data
among the data. The red extracting unit 163 that received the
red data R data extracts the red data R_max having the highest
gray level in one frame while comparing current data with
previous data. For example, the red extracting unit 163
sequentially receives red data R data in one frame and may
extract the red data R_max of the highest gray level while
obtaining the value of a higher gray level between the gray
level of the previous data and the gray level of the current data.
[0043] The green extracting unit 164 receives the green
data G data among the data. The green extracting unit 164 that
received the green data G data extracts the green data G_max
having the highest gray level in one frame while comparing
the current data with the previous data. For example, the green
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extracting unit 164 sequentially receives green data G data in
one frame and may extract the green data G_max of the
highest gray level while obtaining the value of a higher gray
level between the gray level of the previous data and the gray
level of the current data.

[0044] The blue extracting unit 165 receives the blue data B
data among the data. The blue extracting unit 165 that
received the blue data B data extracts the blue data B_max
having the highest gray level in one frame while comparing
the current data with the previous data. For example, the blue
extracting unit 165 sequentially receives blue data B data in
one frame and may extract the blue data B_max of the highest
gray level while obtaining the value of a higher gray level
between the gray level of the previous data and the gray level
of the current data.

[0045] The data R_max, G_max, and B_max of the highest
gray levels extracted by the highest gray level extracting unit
162 are supplied to the controller 166.

[0046] The controller 166 calculates the voltages corre-
sponding to the data R_max, G_max, and B_max of the
highest gray levels and transmits the highest voltage among
the calculated voltages to the first power source generator 170
as a control value CN. Therefore, the controller 166 includes
a red R voltage calculating unit 167, a green G voltage cal-
culating unit 168, a blue B voltage calculating unit 169, and a
highest voltage extracting unit 161.

[0047] Thered voltage calculating unit 167 receives the red
highest gray level data R_max and supplies the voltage of the
first power source ELVDD corresponding to the received red
highest gray level data R_max to the highest voltage extract-
ing unit161. For example, the red voltage calculating unit 167
may supply the voltage of the first power source ELVDD of
5V to the highest voltage extracting unit 161 to correspond to
the gray level 158 R_max.

[0048] The green voltage calculating unit 168 receives the
green highest gray level data G_max and supplies the voltage
of the first power source ELVDD corresponding to the
received green highest gray level data G_max to the highest
voltage extracting unit 161. For example, the green voltage
calculating unit 168 may supply the voltage of the first power
source ELVDD of 3.2V to the highest voltage extracting unit
161 to correspond to the gray level 100 G_max.

[0049] The blue voltage calculating unit 169 receives the
blue highest gray level data B_max and supplies the voltage
of the first power source ELVDD corresponding to the
received blue highest gray level data B_max to the highest
voltage extracting unit 161. For example, the blue voltage
calculating unit 169 may supply the voltage of the first power
source ELVDD of 4V to the highest voltage extracting unit
161 to correspond to the gray level 125 B_max.

[0050] The highest voltage extracting unit 161 extracts the
highest voltage (for example, 5V) among the voltage values
supplied by the red, green, and blue voltage calculating units
167, 168, and 169 and supplies the control value CN corre-
sponding to the extracted voltage to the first power source
generator 170.

[0051] On the other hand, the voltage calculated by the first
power source controller 160 may be set as the lowest voltage
at which the driving transistor may be driven in a saturation
region.

[0052] FIG. 4 is a view illustrating a first power source
generator according to the embodiment.

[0053] Referring to FIG. 4, the first power source generator
170 according to the embodiment includes a direct current-
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direct current converter (hereinafter, referred to as a DC-DC
converter) 172, a digital resistance 174, and a resistance con-
troller 176.

[0054] The DC-DC converter 172 receives an external
power source Vcc and generates the first power source
ELVDD using the received power source Vce. The DC-DC
converter 172 changes the voltage of the first power source
ELVDD to correspond to the voltage fed back via the digital
resistance 174.

[0055] Thedigital resistance 174 has a predetermined resis-
tance value and has the resistance value changed by the con-
trol of the resistance controller 176.

[0056] The resistance controller 176 controls the resistance
value of the digital resistance 174 to correspond to the control
value CN supplied by the first power source controller 160.
[0057] When operation processes are described, the resis-
tance controller 176 receives the control value CN corre-
sponding to one frame from the first power source controller
160. For example, the resistance controller 176 may receive
the control value CN corresponding to 5V from the first power
source controller 160. The resistance controller 176 that
received the control value CN controls the resistance value of
the digital resistance 174 so that the first power source
ELVDD of 5V is output to correspond to the control value
CN. Then, the DC-DC converter 172 generates the first power
source ELVDD of 5V to correspond to the voltage fed back
from the digital resistance 174 and supplies the generated first
power source ELVDD to the pixel unit 130.

[0058] As described above, according to present embodi-
ments, the first power source ELVDD corresponding to the
highest gray level among the data in one frame is generated to
be supplied to the pixels 130 so that net power may be
reduced.

[0059] FIG. 5 is a view illustrating a first power source
controller according to another embodiment. When FIG. 5 is
described, the same elements as those of FIG. 3 are denoted
by the same reference numerals and detailed description
thereof will be omitted.

[0060] Referringto FIG. 5, the first power source controller
160 according to another embodiment further includes a
frame memory 200 and a lookup table (hereinafter, referred to
as LUT) 210.

[0061] The frame memory 200 stores data from the outside
of one frame and supplies the stored data to the timing con-
troller 150. The frame memory 200 has the first power source
ELVDD generated by the first power source generator 170
coincide with the data signal supplied to the pixel unit 130.

[0062] In detail, in the case where the first power source
controller 160 is constructed as illustrated in FIG. 3, when the
first power source ELVDD extracted from an ith (i is a natural
number) frame is supplied to the pixel unit 130, the pixel unit
130 receives the data signal corresponding to an (i+1)th
frame. That is, since the data signal of the ith frame is supplied
to the pixels 130 in a period where the first power source
controller 160 extracts the first power source ELVDD corre-
sponding to the ith frame, the first power source ELVDD is
delayed by one frame to be supplied to the pixel unit 130.

[0063] Ingeneral, theimage displayed by the pixel unit 130
does not rapidly change so that the image may be stably
displayed although the first power source ELVDD is supplied
to be delayed by one frame in comparison with the data signal
supplied to the pixel unit 130. According to the embodiment,
in order to perform precise control, the frame memory 200 is
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added so that the first power source ELVDD and the data
signal corresponding to the same frame may be supplied to
the pixel unit 130.

[0064] The voltage values corresponding to gray levels are
stored in the LUT 210. That is, the voltage values of the first
power source ELVDD corresponding to the gray level values
of the red, green, and blue gray levels (for example, 0 to 255)
are stored in the LUT 210.

[0065] In this case, the voltage calculating units 167, 168,
and 169 extract the voltage values of the first power source
ELVDD corresponding to the data R_max, G_max, and
B_max of the highest gray levels supplied thereto from the
LUT 210 and supplies the extracted voltage values of the first
power source ELVDD to the highest voltage extracting unit
168.

[0066] According to present embodiments, the voltage cal-
culating units 167, 168, and 169 may calculate the voltage
values of the first power source ELVDD as illustrated in FIG.
3 to correspond to the data R_max, G_max, and B_max of the
highest gray levels or may extract the voltage values of the
first power source ELVDD as illustrated in FIG. 5 to supply
the voltage values of the first power source ELVDD to the
highest voltage extracting unit 168.

[0067] FIG. 6isaview illustrating an organic light emitting
display according to a second embodiment. When FIG. 6 is
described, the same elements as those of FIG. 2 are denoted
by the same reference numerals and detailed description
thereof will be omitted.

[0068] Referring to FIG. 6, the organic light emitting dis-
play according to the second embodiment further includes a
data converter 180 and a temperature sensor 190.

[0069] The data converter 180 changes the gray level value
of input data to output changed data data'. The data converter
180 may be selected as a net power controller and a diming
controller.

[0070] The net power controller changes the input data not
to exceed the maximum current to be consumed in a previ-
ously set frame to generate the changed data data'. For
example, the net power controller 180 receives the data of one
frame and multiplies the data by the scale factor having a
value larger than 0 and no more than 1 to generate the changed
data data'. In this case, the changed data data' is set to have a
lower gray level value than the input data. The diming con-
troller used for reducing the brightness of a screen by the
input of a user changes the gray level of the input data to
generate the changed data data'.

[0071] Actually, according to present embodiments, the
data converter 180 may adopt currently well known various
structures by which the changed data data' is generated. In
addition, the data converter 180 extracts the entire net current
of the frame to correspond to the changed data data' and
supplies the extracted net current to the first power source
controller 160.

[0072] The temperature sensor 190 measures the tempera-
tures of the panel and supplies the measured temperature to
the first power source controller 160.

[0073] The first power source controller 160 receives the
changed data data' and the net current from the data converter
180 and receives the temperature of the panel from the tem-
perature sensor 190. Then, the first power source controller
160 generates the first power source ELVDD in consideration
ofthe changed data data', the net current, and the temperature.
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[0074] Actually, the first power source ELVDD to be sup-
plied from the first power source controller 160 to a specific
frame is illustrated in EQUATION 1.

ELVDD(n)=CN+Vt+Vir

[0075] wherein, the control value CN means the voltage
value extracted by the gray level value of the changed data
data' and Vt means a voltage value in accordance with tem-
perature, and Vir means a voltage value in accordance with
net current.

[0076] Here, the control value CN is extracted to corre-
spond to the gray level value of the changed data data' as
described with reference to FIGS. 2 to 5.

[0077] Vt means the voltage value corresponding to the
temperature. Since the voltage of the OLED is reduced as the
temperature increases, the voltage of the first power source
ELVDD may change to correspond to the temperature.
[0078] Vir means the IR drop voltage corresponding to the
net current of one frame.

[0079] In the first embodiment, the voltage of the first
power source ELVDD is controlled to correspond to the con-
trol value CN without considering Vt and Vir. In this case, Vt
and Vir are previously determined to fixed voltages to have
uniform margin. However, in the second embodiment, the
voltage of the first power source ELVDD is additionally con-
trolled to correspond to the net current and the temperature so
that net power may be reduced.

[0080] FIG. 7 is a view illustrating the first power source
controller of FIG. 6.

[0081] Referringto FIG. 7, the highest gray level extracting
unit 162 receives changed data data": R', G', and B' and gen-
erates the highest gray level data R_max, G_max, and B_max
corresponding to the changed data data': R', G', and B'. Since
the operation processes of the highest gray level extracting
unit 162 are the same as illustrated in FIG. 3, detailed descrip-
tion thereof will be omitted.

[0082] Thered voltage calculating unit 167 receives the red
highest gray level data R_max and supplies the received red
highest gray level data R_max, the net current, and the first
power source ELVDD corresponding to the temperature to
the highest voltage extracting unit 161. At this time, the red
voltage calculating unit 167 calculates the first power source
ELVDD or extracts the first power source ELVDD from the
LUT 210 illustrated in FIG. 5. Therefore, the voltages corre-
sponding to the gray levels of the data items, the voltages
corresponding to net currents, and the voltages corresponding
to temperatures are stored in the LUT 210.

[0083] The green voltage calculating unit 168 receives the
green highest gray level data G_max and supplies the
received green highest gray level data G_max, the net current,
and the first power source ELVDD corresponding to the tem-
perature to the highest voltage extracting unit 161. At this
time, the green voltage calculating unit 168 calculates the first
power source ELVDD or extracts the first power source
ELVDD from the LUT 210.

[0084] The blue voltage calculating unit 169 receives the
blue highest gray level data B_max and supplies the received
blue highest gray level data B_max, the net current, and the
first power source ELVDD corresponding to the temperature
to the highest voltage extracting unit 161. At this time, the
blue voltage calculating unit 169 calculates the first power
source ELVDD or extracts the first power source ELVDD
from the LUT 210.

[EQUATION 1]
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[0085] The highest voltage extracting unit 161 extracts the
highest voltage among the voltage values supplied by the red,
green, and blue voltage calculating units 167, 168, and 169
and supplies the control value CN corresponding to the
extracted voltage to the first power source generator 170.
Since the other operation processes are the same as illustrated
in the first embodiment, description thereof will be omitted.
[0086] On the other hand, the above-described present
embodiments may be applied to various types of driving
methods such as a sequential driving method and a simulta-
neous driving method.

[0087] FIG. 8isa view illustrating the case in which present
embodiments are applied to the simultaneous driving method.
[0088] Referring to FIG. 8, in the simultaneous driving
method, one frame period is divided into a scan period and an
emission period.

[0089] Inthescanperiod, the pixels 140 charge the voltages
corresponding to the data signals. In the emission period, the
pixels 140 generate the light components with the brightness
components corresponding to the data signals.

[0090] Intheabove simultaneous driving method, the resis-
tance controller 176 included in the first power source gen-
erator 170 receives a control signal CS from the timing con-
troller 150 as illustrated in FIG. 9. Scan period and emission
period information items are included in the control signal
CS.

[0091] In the scan period, the first power source generator
170 outputs the first power source ELVDD set to have uni-
form voltage regardless of the control value CN. Therefore,
the resistance controller 176 controls the resistance value of
the digital resistance 174 so that the first power source
ELVDD of the uniform voltage is output.

[0092] In the emission period, the first power source gen-
erating unit 170 outputs the first power source ELVDD cor-
responding to the control value CN. Therefore, the resistance
controller 176 controls the resistance value of the digital
resistance 174 so that the first power source ELVDD corre-
sponding to the control value CN is output.

[0093] Here, the voltage of the first power source ELVDD
output from the first power source generator 170 supplied in
the scan period may be set as an intermediate value in the
voltage range of the first power source ELVDD that may be
generated by the control value CN.

[0094] On the other hand, in the case where the voltage
values of the first power source ELVDD are set to be different
from each other in the scan period and the emission period,
peak brightness may be improved. That is, since different first
power sources ELVDD may be supplied in the scan period
and the emission period, limitations on the voltage value of
the first power source ELVDD that may be supplied in the
emission period are removed. Therefore, in the emission
period, the voltage of the first power source ELVDD is
increased so that the peak brightness may be improved.
[0095] By way of summation and review, an organic light
emitting display includes a data driver for supplying the data
signals to data lines, a scan driver for sequentially supplying
scan signals to scan lines, and a pixel unit including a plurality
of pixels coupled to the scan lines and the data lines.

[0096] The pixels included in the pixel unit are selected
when the scan signals are supplied to the scan lines to receive
the data signals from the data lines. The pixels that received
the data signals display an image while controlling the
amounts of currents that flow from a first power source to a
second power source via the OLEDs.
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[0097] The voltage of the first power source that supplies
the currents to the pixels is uniformly maintained. In this case,
the voltage of the first power source is set to have enough
voltage margin so that the currents may be stably supplied to
the pixels. However, when the voltage of the first power
source is set to have enough voltage margin, unnecessary
power is consumed. In addition, when the voltage of the first
power source is fixed, the peak brightness of a panel is lim-
ited.

[0098] When the voltage of the first power source is
increased in order to increase the peak brightness of the panel,
net power is increased and the life of the OLED is reduced due
to heat generation.

[0099] Embodiments provide an organic light emitting dis-
play capable of reducing net power and a method of driving
the same. In the organic light emitting display according to
present embodiments and the method of driving the same, the
voltage of the first power source is controlled to correspond to
the gray level of data so that net power may be reduced. When
the net power of the organic light emitting display is reduced,
the temperature of the panel is reduced so that the deteriora-
tion speed of the OLED may be reduced. In addition, when
the organic light emitting display is driven in the form of
simultaneous emission, different first power sources may be
supplied in a scan period and an emission period so that peak
brightness may be improved.

[0100] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation.

What is claimed is:

1. An organic light emitting display, comprising:

a plurality of pixels for generating light components with
predetermined brightness components while controlling
an amount of current that flows from a first power source
to a second power source via organic light emitting
diodes (OLED);

a first power source controller for extracting data of a
highest gray level among input data items of one frame
and for outputting a control value having voltage infor-
mation corresponding to the highest gray level data; and

a first power source generator for generating a controlled
voltage value corresponding to the control value and
outputting the controlled voltage value to the first power
source.

2. The organic light emitting display as claimed in claim 1,

wherein the first power source generator includes:

a red extracting unit for extracting a highest gray level of
red data among the input data items;

a green extracting unit for extracting a highest gray level of
green data among the input data items;

a blue extracting unit for extracting a highest gray level of
blue data among the input data items;

a red voltage calculating unit for extracting a red voltage
corresponding to the highest gray level of red data;

a green voltage calculating unit for extracting a green volt-
age corresponding to the highest gray level of green
data;

a blue voltage calculating unit for extracting a blue voltage
corresponding to the highest gray level of blue data; and

a highest voltage extracting unit for selecting a highest
voltage among the red voltage extracted by the red volt-
age calculating unit, the green voltage extracted by the
green voltage calculating unit, and the blue voltage
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extracted by the blue voltage calculating unit, and for
outputting the control value including information on
the highest voltage.

3. The organic light emitting display as claimed in claim 2,
wherein the first power source generator further comprises a
frame memory for storing the input data items of one frame to
output the input data items.

4. The organic light emitting display as claimed in claim 2,
further comprising a lookup table (LUT) for storing voltage
values of the red voltage, the green voltage, and the blue
voltage corresponding to the highest gray level of red, green,
and blue data.

5. The organic light emitting display as claimed in claim 4,
wherein the red, the green, and the blue voltage calculating
unit extract voltage values of the red voltage, the green volt-
age, and the blue voltage from the LUT to correspond to the
highest gray level of red, green, and blue data supplied.

6. The organic light emitting display as claimed in claim 2,
further comprising a data converter for changing a gray level
of data input from an outside to generate the input data items.

7. The organic light emitting display as claimed in claim 6,
wherein the data converter is one of a net power controller for
restricting net power and a diming controller for controlling
brightness.

8. The organic light emitting display as claimed in claim 6,
further comprising a temperature sensor for measuring tem-
perature of a panel.

9. The organic light emitting display as claimed in claim 8,
wherein the red, the green, and the blue voltage calculating
unit add the red voltage, the green voltage, and the blue
voltage corresponding to the highest gray level of red, green,
and blue data to net power voltages corresponding to net
power of one frame supplied by the data converter and temp
voltages corresponding to the temperature to determine the
highest voltage supplied to the highest voltage extracting unit.

10. The organic light emitting display as claimed in claim
9, further comprising a LUT for storing the red voltage, the
green voltage, and the blue voltage corresponding to the
highest gray level of red, green, and blue data, temp voltages
corresponding to the temperature, and net power voltages
corresponding to the net power.

11. The organic light emitting display as claimed in claim
1, wherein the first power source generator includes:

a DC-DC converter for generating a received voltage;

adigital resistance for feeding back the received voltage to

the DC-DC converter; and

a resistance controller for controlling a resistance value of

the digital resistance to correspond to the control value.

12. The organic light emitting display as claimed in claim
11, wherein the DC-DC converter generates the controlled
voltage value in accordance with the resistance value of the
digital resistance.

13. The organic light emitting display as claimed in claim
11, wherein the resistance controller receives a control signal
corresponding to a scan period in which data signals are
supplied by a timing controller and an emission period in
which the pixels simultaneously emit light.

14. The organic light emitting display as claimed in claim
13, wherein the resistance controller controls the digital resis-
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tance so that a uniform voltage value is output from the first
power source in the scan period and controls the resistance
value of the digital resistance so that the controlled voltage
value is output from the first power source in the emission
period.
15. The organic light emitting display as claimed in claim
14, wherein the resistance controller controls the digital resis-
tance so that the uniform voltage value is an intermediate
voltage in a voltage range of the first power source to be
supplied in the emission period.
16. A method of driving an organic light emitting display
having a plurality of pixels for controlling an amount of
current that flows from a first power source to a second power
source via organic light emitting diodes (OLED), the method
comprising:
receiving input data;
determining a control value having a voltage value corre-
sponding to a highest level of the input data; and

generating a controlled voltage value corresponding to the
control value and supplying the controlled voltage value
by the first power source to the pixels.

17. The method as claimed in claim 16, further comprising
a step of changing a gray level of data input supplied from an
outside to generate the input data.

18. The method as claimed in claim 16, wherein the second
step comprises:

extracting a highest gray level of red data, a highest gray

level of green data, and a highest gray level of blue data
from one frame;

extracting voltages corresponding to the highest gray level

of red data, the highest gray level of green data, and the
highest gray level of blue data; and

supplying a highest voltage among the extracted voltages

as the control value.

19. The method as claimed in claim 18, further comprising
additionally controlling voltage values of the first power
sources extracted by the highest gray level of red data, the
highest gray level of green data, and the highest gray level of
blue data to correspond to net power of one frame and tem-
perature of a panel.

20. The method as claimed in claim 16, further comprising
storing the input data in one frame to output the input data.

21. A method of driving an organic light emitting display
having a scan period in which data signals are input to a
plurality of pixels and an emission period in which the pixels
simultaneously emit light, the method comprising:

determining a controlled voltage value of a first power

source for supplying current to the pixels to correspond
to a highest gray level of red data, a highest gray level of
green data, and a highest gray level of blue data of one
frame;

supplying a uniform voltage value from the first power

source to the pixels in the scan period; and

supplying the controlled voltage value from the first power

source to the pixels in the emission period.

22. The method as claimed in claim 21, wherein the uni-
form voltage value is an intermediate voltage in a voltage
range to be supplied in the emission period.
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