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(57) An organic light emitting display and power sup-
ply method thereof operate an organic light emitting dis-
play panel using a high voltage EVLDD and a low voltage
ELVSS supplied from a driver integrated circuit during a
low power display mode. The organic light emitting dis-
play afirst power supply configured to supply a first power
including a first high voltage and a first low voltage, a

Organic light emitting display and power supply method thereof

second power supply configured to supply a second pow-
erincluding a second high voltage and a second low volt-
age, and an organic light emitting display panel config-
ured to receive the first power from the first power supply
in a standard display mode and configured to receive the
second power from the second power supply in a low
power display mode.
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Description

[0001] The presentinvention relates to an organic light
emitting display and power supply method thereof.
[0002] Organic light emitting displays electrically ex-
cite a fluorescent or phosphorescent organic compound
to emit light and operate NxM organic light emitting ele-
ments to display an image. Organic light emitting ele-
ments include an anode (ITO), an organic thin film, and
a cathode (metal). The organic thin film has a multi-layer
structure of an organic emission layer (EML) that emits
light by a combination of electron and holes, an electron
transporting layer (ETL) that transports electrons, a hole
transporting layer (HTL) that transports holes, an electron
injecting layer (EIL) that injects electrons, and a hole in-
jecting layer (HIL) that injects holes.

[0003] Organic light emitting displays provide good lu-
minous efficiency, brightness, and visible angle, fast re-
sponse speed, and are lightweight. Organic light emitting
displays are used as a display in mobile information ter-
minals, e.g., personal computers, cellular phones, PDAs,
or the like, or as a display of various information devices.
[0004] Organic light emitting display include a driving
circuit, a panel displaying an image, a controller control-
ling the panel, and a direct current power generator ap-
plying a direct current to the panel.

[0005] The direct current power generator uses a low
voltage, e.g., a battery, as an initial input power. This
initial input power then needs to be converted into a de-
sired voltage in order to generate a voltage for emitting
an organic light emitting element that is higher than the
input voltage. In order to drive the organic light emitting
element, the direct current power generator needs to si-
multaneously generate a high voltage EVLDD and a low
voltage ELVSS, so that the direct current power gener-
ator comprises a plurality of devices, which increases
power consumption. The direct current power generator
has a great amount of quiescent current, which is higher
than a current applied to the organic light emitting panel
when the organic light emitting panel operates at a low
power display mode.

[0006] Embodiments of the invention are therefore di-
rected to providing an organic light emitting display and
a power supply method thereof, which substantially over-
come one or more of the problems and disadvantages
of the related art.

[0007] It is therefore a feature of an embodiment to
provide an organic light emitting display capable of pre-
venting an unnecessary quiescent current consumption
caused by a direct current generator at a low power dis-
play mode and a power supply method thereof.

[0008] It is another feature of an embodiment to pro-
vide an organic light emitting display using a high voltage
ELVDD and a low voltage ELVSS supplied from a driver
integrated circuit during the low power display mode, and
a power supply method thereof.

[0009] It is yet another feature of an embodiment to
provide an organic light emitting display capable of driv-
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ing an organic light emitting display panel at a low power
display mode without adding a charge pump to a driver
integrated circuit, since an initial voltage, i.e., a given
voltage, generated in the driver integrated circuit at the
low power display mode and a voltage applied to a ground
and gamma compensation unit, and the like, may be used
as a high voltage ELVDD and a low voltage ELVSS op-
erating the organic light emitting display panel, and a
power supply method thereof.

[0010] At least one of the above and other features
and advantages may be realized by providing an organic
light emitting display including a first power supply con-
figured to supply afirst power including afirst high voltage
and afirst low voltage, a second power supply configured
to supply a second power including a second high voltage
and a second low voltage, and an organic light emitting
display panel configured to receive the first power from
the first power supply in a standard display mode and
configured to receive the second power from the second
power supply in a low power display mode.

[0011] Thedisplay may further include a first switching
element configured to control supply of the first high volt-
age from the first power supply to the organic light emit-
ting display panel, and a second switching element con-
figured to control supply of the first low voltage from the
first power supply to the organic light emitting display
panel.

[0012] The second power supply may be configured
to supply a signal controlling states of the first switching
element and the second switching element.

[0013] A difference between the second high voltage
and the second low voltage is smaller than a difference
between the first high voltage and the first low voltage.

[0014] The second power supply may include a mode
determination unit configured to determine whether a dis-
play mode of the organic light emitting display panel is
the standard display mode or the low power display
mode, a power controller configured to operate the first
power supply when the display mode is determined to
be the standard display mode and to operate the second
power supply when the display mode is determined to
be the low power display mode, and a power generator
configured to receive an initial voltage from the power
controller and to generate the second power.

[0015] The power controller may be configured to stop
operation of the second power supply when operating
the first power supply and to stop operation of the first
power supply when operating the second power supply.
[0016] The power generator may include a voltage
booster configured to receive the initial voltage, boost
the initial voltage, and output the second high voltage,
and a voltage reducer configured to receive the initial
voltage, drop the initial voltage, and output the second
low voltage.

[0017] The second power supply may include a gam-
ma compensator configured to receive the second high
voltage and compensate a gamma value of an image
that is output to the organic light emitting display panel.



3 EP 2 056 282 A2 4

[0018] The second low voltage may be an initialization
voltage applied to a pixel of the organic light emitting
display panel and initializes a voltage stored in a capac-
itor of the pixel.

[0019] The second low voltage may be a ground volt-
age applied to the organic light emitting display panel.
[0020] The second power supply may be on a same
substrate as the organic light emitting display panel.
[0021] At least one of the above and other features
and advantages may be realized by providing a power
supply method of an organic light emitting display, the
method including comparing a present display mode of
an organic light emitting display panel with a previous
display mode to determine whether both display modes
are identical to each other, when the display modes are
identical, maintaining a present supply of one of a first
power and a second power to the organic light emitting
display panel, when the display modes of the organic
light emitting display panel are not identical, determining
whether the display mode is changed from a standard
display mode to a low power display mode or from the
low power display mode to the standard display mode,
and controlling supply of the first power and the second
power to the organic light emitting display panel in ac-
cordance with a change in the display mode.

[0022] When the display mode is changed from the
standard display mode to the low power display mode,
the method may include turning on a power generator of
a second power supply in order to supply the second
power to the organiclight emitting display panel, and turn-
ing off a first power supply to prevent the first power from
being supplied to the organic light emitting display panel.
[0023] Turning off the first power supply may occur af-
ter a data signal of a frame is applied to the organic light
emitting display panel.

[0024] Turning on the power generator of the second
power supply and turning off the first power supply occur
during a period other than a period where a synchronous
signal is applied to the organic light emitting display and
a datasignalis applied to the organic light emitting display
panel.

[0025] When the display mode is changed from the
low power display mode to the standard display mode,
the method may include turning on the first power supply
in order to supply the first power to the organic light emit-
ting display panel, and turning off a power generator of
the second power supply in order to prevent the second
power from being supplied to the organic light emitting
display panel.

[0026] Turning on the first power supply may occur af-
ter a data signal of a frame is applied to the organic light
emitting display.

[0027] Turning on the first power supply and turning
off the power generator of the second power supply may
occur during a period other than a period where a syn-
chronous signal is applied to the organic light emitting
display panel and a data signal is applied to the organic
light emitting display panel.
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[0028] The first power may include a first high voltage
and a first low voltage, the second power may include a
second high voltage and a second low voltage, and a
difference between the second high voltage and the sec-
ond low voltage is less than a difference between the first
high voltage and the first low voltage.

[0029] Controlling supply of the first and second pow-
ers may include stopping supply of the first power when
supplying the second power and stopping supply of the
second power when supplying the first power.

[0030] The above and other features and advantages
will become more apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments
with reference to the attached drawings, in which:

FIG. 1 illustrates a block diagram of an organic light
emitting display according to an embodiment;

FIG. 2 illustrates a circuit diagram of a pixel circuit
of the organic light emitting display illustrated in FIG.
1 according to an embodiment;

FIG. 3 illustrates a block diagram of an organic light
emitting display according to an embodiment;

FIG. 4 illustrates a block diagram of a second power
supply of FIG. 3 according to an embodiment;

FIG. 5 illustrates a flowchart of a power supply meth-
od of an organic light emitting display according to
an embodiment; and

FIGS. 6A and 6B illustrate timing diagrams of a pow-
er supply method of the organic light emitting display
of FIG. 3 according to an embodiment.

[0031] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, the invention may be embodied
in different forms and should not be construed as limited
to the embodiments set forth herein. Rather, these em-
bodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope
of the invention to those skilled in the art.

[0032] As used herein, the expressions "at least one,"
"one or more," and "and/or" are open-ended expressions
that are both conjunctive and disjunctive in operation.
For example, each of the expressions "at least one of A,
B, and C," "at least one of A, B, or C," "one or more of A,
B, and C," "one or more of A, B, or C" and "A, B, and/or
C" includes the following meanings: A alone; B alone; C
alone; both A and B together; both A and C together;
both B and C together; and all three of A, B, and C to-
gether. Further, these expressions are open-ended, un-
less expressly designated to the contrary by their com-
bination with the term "consisting of." For example, the
expression "at least one of A, B, and C" may also include
an nth member, where n is greater than 3, whereas the
expression "at least one selected from the group consist-
ing of A, B, and C" does not.

[0033] As used herein, the expression "or" is not an
"exclusive or" unless it is used in conjunction with the
term "either." For example, the expression "A, B, or C"
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includes A alone; B alone; C alone; both A and B together;
both A and C together; both B and C together; and all
three of A, B and, C together, whereas the expression
"either A, B, or C" means one of A alone, B alone, and
C alone, and does not mean any of both A and B together;
both A and C together; both B and C together; and all
three of A, B and C together.

[0034] Like reference numerals in the drawings denote
like elements throughout the specification. It will be un-
derstood that when an element is referred to as being
"electrically coupled" to another element, the element
can be directly electrically coupled to another element or
intervening elements may be present.

[0035] FIG. 1 illustrates a block diagram of an organic
light emitting display 100 according to an embodiment.
Referring to FIG. 1, the organic light emitting display 100
may include a scan driver 110, a data driver 120, and an
organic light emitting display panel 130 (hereinafter re-
ferred to as "panel"). The organic light emitting display
100 may further include power supplies 140 and 150 that
will be described in detail with reference to FIG. 3.
[0036] The scan driver 110 may sequentially supply a
scan signal to the panel 130 through scan lines Scan[1],
Scanl[2],... Scan[n]. The data driver 120 may supply a
data signal to the panel 130 through data lines Data[1],
Data[2],... Data[m].

[0037] The panel 130 may include the plurality of scan
lines Scan[1], Scan[2],... Scan[n] arranged in a row, the
plurality of scan lines Data[1], Data[2],... Data[m] ar-
ranged in a column, and a pixel circuit 131 defined at an
intersection of the plurality of scan lines Scan[1], Scan
[2],... Scan[n] and the plurality of scan lines Data[1], Data
[2],... Data[m].

[0038] The pixel circuit 131 may be formed in a pixel
area defined by adjacent two scan lines and adjacent two
data lines. As described above, the scan signal may be
supplied to the plurality of scan lines Scan[1], Scan[2],...
Scan[n] from the scan driver 110, and the data signal
may be supplied to the plurality of scan lines Data[1],
Data[2],... Data[m] from the data driver 120.

[0039] FIG. 2 illustrates a circuit diagram of the pixel
circuit 131 of the organic light emitting display 100 shown
in FIG. 1 according to an embodiment. Referring to FIG.
2, the pixel circuit 131 may include a scan line Scan[n],
a previous scan line Scan[n-1], a data line Data[m], a
high voltage line ELVDD, a low voltage line ELVSS, an
initialization line Vinit, a first switching transistor S1, a
second switching transistor S2, and a driving transistor
M1, a capacitor C1, and an organic light emitting diode
(OLED).

[0040] Thescanline Scan[n] may supply a scan signal,
for selecting the OLED that is to be emitted, to a control
electrode of the first switching transistor S1. The scan
line Scan[n] may be electrically coupled to the scan driver
110 generating the scan signal.

[0041] The previous scan line Scan[n-1] may be cou-
pledto a previously selected n-1stscanline. The previous
scan line Scan[n-1] may control the operation of the sec-
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ond switching transistor S2 in order to apply the initiali-
zation line Vinit to the OLED.

[0042] The data line Data[m] may supply a data signal
(voltage) proportional to luminous brightness to a second
electrode of the capacitor C1 and a control electrode of
the driving transistor M1. The data line Data[m] may be
electrically coupled to the data driver 120 that generates
the data signal.

[0043] The high voltage line ELVDD may supply a high
voltage to the OLED. The high voltage line ELVDD may
be coupled to the first or second power supplies 140 and
150 (see FIG. 3) supplying power.

[0044] The low voltage line ELVSS may supply a low
voltage to the OLED. The low voltage line ELVSS may
be coupled to the first or second power supplies 140 and
150 (see FIG. 3) supplying power. The high voltage may
have generally a higher level than the low voltage.
[0045] The initialization line Vinit may supply an initial-
ization voltage to the capacitor C1. The initialization volt-
age may initialize a voltage stored in the capacitor C1 of
a previous frame. The initialization voltage may be ap-
plied from the second power supply 150 (see FIG. 3).
The initialization voltage may be the same as the low
voltage.

[0046] The first switching transistor S1 may include a
first electrode (a drain electrode or a source electrode)
electrically coupled to the data line Data[m], a second
electrode (a source electrode or a drain electrode) elec-
trically coupled to the control electrode (a gate electrode)
of the driving transistor M1, and a control electrode elec-
trically coupled to the scan line Scan[n]. When turned on,
thefirst switching transistor S1 may supply the data signal
to the second electrode of the capacitor C1 and the con-
trol electrode of the driving transistor M1.

[0047] The second switching transistor S2 may include
a first electrode electrically coupled to the initialization
line Vinit, a second electrode electrically coupled to the
control electrode of the driving transistor M1, and a con-
trol electrode electrically coupled to the previous scan
line Scan[n-1]. The second switching transistor S2 may
be turned on when a scan signal of a low level is applied
to the control electrode through the previous scan line
Scan[n-1] and may initialize the voltage stored in the ca-
pacitor C1.

[0048] The driving transistor M1 may include a first
electrode electrically coupled to the high voltage line
ELVDD, a second electrode electrically coupled to an
anode of the OLED, and the control electrode electrically
coupled to the second electrode of the first switching tran-
sistor S1. If a data signal of a lower level (or a negative
voltage) is applied to the driving transistor M1 that is a P
type channel transistor through the control electrode, the
driving transistor M1 may supply a predetermined
amount of current from the high voltage line ELVDD to
the OLED. The data signal ofthe low level (or the negative
voltage) may be supplied to the second electrode of the
capacitor C1 to charge the second electrode. Thus, al-
though the first switching transistor S1 is turned off, the
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data signal of the low level (or the negative voltage) may
be continuously applied to the control electrode of the
driving transistor M1 during a predetermined period of
time by a charge voltage of the capacitor C1.

[0049] FIG. 3illustrates a block diagram of an organic
light emitting display 100’ according to another embodi-
ment. Referring to FIG. 3, the organic light emitting dis-
play 100’ may include the panel 130, the first power sup-
ply 140, the second power supply 150, a first switching
element SW1 and a second switching element SW2. The
organic light emitting display 100" may further include the
scan driver 110 and the data driver 120 shown in FIG. 1.
However, the scan driver 110 and the data driver 120
described with reference to FIG. 1 are not repeated in
FIG. 3 for clarity.

[0050] ELVDD1 represents afirsthigh voltage terminal
and a first high voltage. ELSS1 represents a first low
voltage terminal and a first low voltage. ELVDD2 repre-
sents a second high voltage terminal and a second high
voltage. ELVSS2 represents a second low voltage ter-
minal and a second voltage. Thus, the same reference
denotes both voltage terminal and voltage.

[0051] The panel 130 may receive voltages ELVDD
and ELVSS from the first power supply 140 and the sec-
ond power supply 150, and may supply the voltages
ELVDD and ELVSS to each pixel circuit 131 (see FIG.
2) in accordance with an operational mode of the panel
130. The high voltage ELVDD and the low voltage ELVSS
may be supplied to the pixel circuit 131, causing a driving
current to flow from the voltage ELVDD to the low voltage
ELVSS through the OLED. The driving current may cor-
respond to a data signal applied to the pixel circuit 131.
[0052] The first power supply 140 may include the first
high voltage terminal ELVDD1 and the first low voltage
terminal ELVSS1 electrically coupled to the panel 130
through switching elements SW1 and SW2. The first
power supply 140 may supply the first high voltage ter-
minal ELVDD1 and thefirstlow voltage terminal ELVSS1,
which are first power ELVDD1 and ELVSS1, to the panel
130. The first power supply 140 may receive afirstenable
signal Enable1 from the second power supply 150 and
may supply power to the panel 130 when the panel 130
operates at a standard display mode, i.e., a general im-
age display mode. The first power supply 140 may stop
supplying power to the panel 130 when the panel 130
operates at a low power display mode. The first power
supply 140 may include a DC-DC converter as a direct
current generator.

[0053] When the organic light emitting display 100’ us-
es a low voltage, e.g., a battery, as initial input power,
the initial power needs to be converted to a desired volt-
age by boosting or dropping a voltage in order to generate
a higher voltage than the input power to operate an
OLED. In more detail, the first high voltage ELVDD1 and
the first low voltage ELVSS1 having a large voltage dif-
ference therebetween may be simultaneously generated
to operate the OLED. Thus, the first power supply 140
may include numerous elements, which increases power
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consumption. The first power supply 140 may have a
high quiescent current whose power consumption is
greater than that applied to the panel 130 operating in
the lower power display mode. The first power supply
140 may supply the first power ELVDD1 and ELVSS1 to
the panel 130 only during the standard display mode in
order to prevent a quiescent current consumption when
the panel 130 operates in the low power display mode.

[0054] When the panel 130 operates in the low power
display mode, the second high voltage ELVDD2 and the
second low voltage ELVSS2 are supplied to the panel
130. A voltage difference between the second power
ELVDD2 and ELVSS2 is smaller than that of the first
power ELVDD1 and ELVSS1 applied by the first power
supply 140. However, during the low power display
mode, the panel 130 may partially operate at low power,
so the small voltage difference between the second pow-
er ELVDD2 and ELVSS2 may be sufficient to operate
the panel 130. Thus, the second power supply 150 may
be used to supply the voltage to the panel 130 during the
low power display mode, thereby reducing a power con-
sumption caused by the quiescent current generated by
the operation of the first power supply 140.

[0055] The second power supply 150 may include a
driver integrated circuit (IC), which may be formed on a
same substrate as the panel 130. The driver IC may be
formed as a single element, e.g., atransistor. The second
power ELVDD2 and ELVSS2 may boost or drop an initial
voltage Vin that is the input voltage using a charge pump
of the driver IC.

[0056] The second high voltage ELVDD2 may use the
same voltage as a voltage applied to a gamma compen-
sation unit (see FIG. 4) that adjusts and compensates a
gamma value of the data driver. The second low voltage
ELVSS2 may use the same voltage as the initialization
voltage Vinit applied to the pixel circuit 131 (see FIG. 2).
The second low voltage ELVSS2 may use a ground volt-
age GND coupled to a ground ring in the organic light
emitting display 100. When voltages used by the panel
130 are used as the second power ELVDD2 and ELVSS2
of the second power supply 150, the second power sup-
ply 150 does not need a charge pump, thereby reducing
the size of the second power supply 150. Alternatively,
the second low voltage ELVSS2 may be generated by
dropping the initial voltage Vin, i.e., the input voltage,
using a charge pump and may generate a lower voltage
than the initial voltage Vin.

[0057] In a general organic light emitting display, the
first high voltage ELVDD1 is about 4.6V and the first low
high voltage ELVSS1 is -5.4V, thus providing a voltage
difference of 10V. In accordance with an embodiment,
the voltage generated in the second power supply 150
and applied to the gamma compensation unit may be
about 4.2V. The initialization voltage Vinit may be about
-2.0V. The second low voltage ELVSS2 may be dropped
to-4.0V using the charge pump. The second high voltage
ELVDD2 may use the voltage (4.2V) applied to the gam-
ma compensation unit. The second low voltage ELVSS2
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may use the voltage (-4.0V) generated by the charge
pump, the initialization voltage (-2.0V), or a ground volt-
age (0V). A voltage difference between the second high
voltage ELVDD2 and the second low voltage ELVSS2
applied to the panel 130 may be 8.2V, 6.2V, and 4.2V
when the second high voltage ELVDD2 is 4.2V and the
second low voltage ELVSS2 uses the voltage generated
by using the charge pump, the initialization voltage, and
the ground voltage, respectively. Since the second high
voltage ELVDD2 and the second low voltage ELVSS2
supply the voltage to the panel 130 during the low power
display mode, the panel 130 may be operated when the
voltage difference (e.g., 8.2V, 6.2V, and 4.2V) between
the second high voltage ELVDD2 and the second low
voltage ELVSS2 is smaller than the voltage difference
(e.g., 10V) between the first high voltage ELVDD1 and
the first low voltage ELVSS1 that are applied by the first
power supply 140.

[0058] The first switching element SW1 may be elec-
trically coupled between the first high voltage terminal
ELVDD1 of the first power supply 140 and the panel 130.
The first switching element SW1 may be turned on when
the panel 130 operates in the standard display mode,
i.e., other than the low power display mode, and may
transfer the first high voltage ELVDD1 to the panel 130.
The first switching element SW1 may be turned on when
a switching signal SWis received indicating that the panel
130 operates in the standard display mode.

[0059] The second switching element SW2 may be
electrically coupled between the first low voltage terminal
ELVSS1 of the first power supply 140 and the panel 130.
The second switching element SW2 may be turned on
when the panel 130 operates in the standard display
mode, i.e., other than the low power display mode, and
may transfer the first low voltage ELVSS1 to the panel
130. The second switching element SW2 may be turned
when the switching signal SW is received indicating that
the panel 130 operates in the standard display mode,
i.e., may operate in the same manner as the first switch-
ing element SW1.

[0060] The first and second switching elements SW1
and SW2 may be turned off during the low power display
mode to prevent the second power ELVDD2 and
ELVSS2 of the second power supply 150 from being ap-
plied to the first power supply 140 through the first high
voltage terminal ELVDD1 and the first low voltage termi-
nal ELVSS1 of the first power supply 140. Without the
first and second switching elements SW1 and SW2,
when the second power supply 150 applies the second
power ELVDD2 and ELVSS2 to the panel 130 at the low
power display mode, the second power ELVDD2 and
ELVSS2 would also be applied to the first high voltage
terminal ELVDD1 and the first low voltage terminal
ELVSS1 of the first power supply 140.

[0061] However, if the first high voltage terminal
ELVDD1 and the first low voltage terminal ELVSS1 of
the first power supply 140 have a high impedance value,
the second power ELVDD2 and ELVSS2 applied by the

10

15

20

25

30

35

40

45

50

55

second power supply 150 is not applied to the first power
supply 140 through the first high voltage terminal
ELVDD1 and the first low voltage terminal ELVSS1.
Hence, if the first high voltage terminal ELVDD1 and the
firstlow voltage terminal ELVSS1 of the first power supply
140 have the high impedance value, the second power
ELVDD2 and ELVSS2 may be prevented from being ap-
plied to the first power supply 140 without the first switch-
ing element SW1 and the second switching element
SW2.

[0062] FIG. 4 illustrates a block diagram of the second
power supply 150 of FIG. 3 according to an embodiment.
Referring to FIG. 4, the second power supply 150 may
include a mode determiner 151, a power controller 152,
a power generator 153, a gamma compensator 154, and
a timing controller 155.

[0063] The mode determiner 151 may be coupled be-
tween the panel 130 and the power controller 152, and
may determine whether a display mode of the panel 130
is the standard display mode or the low power display
mode. The mode determiner 151 may compare the dis-
play mode of the panel 130 of a previous frame and the
display mode of the panel 130 of a current frame. If both
display modes are the same, the first power supply 140
and the second power supply 150 may operate in the
same manner as in the previous frame. The mode deter-
miner 151 may supply the determined mode to the power
controller 152,

[0064] The power controller 152 may be coupled be-
tween the mode determiner 151 and the power generator
153, may supply a second enable signal Enable2 to the
power generator 153 according to a mode from the mode
determiner 151, and may control the operation of the
power generator 153. The power controller 152 may be
electrically coupled to the first power supply 140, may
supply the first enable signal Enable1 to the first power
supply 140 (see FIG. 3), and may control the operation
of the first power supply 140. The power controller 152
may be electrically coupled to a control electrode of the
first and second switching elements SW1 and SW2 (see
FIG. 3), may supply the switching signal SW to the first
and second switching elements SW1 and SW2, and may
control the operation of the first and second switching
elements SW1 and SW2.

[0065] The powergenerator 153 may include a voltage
booster 153a and a voltage reducer 153b. The voltage
booster 153a may boost the initial power Vin and may
generate the second high voltage ELVDD2. The voltage
reducer 153b may drop the initial voltage Vin and may
generate the second low voltage ELVSS2. The voltage
booster 153a and the voltage reducer 153b may supply
the second power ELVDD2 and ELVSS2 to the panel
130. The power generator 153 may receive the second
enable signal Enable2 from the power controller 152,
may operate during the low power display mode of the
panel 130, and may cease to operate during the standard
display mode of the panel 130.

[0066] The second high voltage ELVDD2 output from
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the voltage booster 153a of the power generator 153 may
be supplied to the gamma compensator 154. By using
the same voltage as that applied to the gamma compen-
sator 154 as the second high voltage ELVDD2, the sec-
ond power supply 150 does not need the voltage booster
153a, thereby reducing the size of the second power sup-
ply 150. The second low voltage ELVSS2 output from
the power generator 153 may use the same voltage as
the initialization voltage Vinit applied to the pixel 131 (see
FIG. 2), the ground voltage GND coupled to the ground
ring formed in the organic light emitting display 100, or a
voltage generated by using a separate voltage reducer.
By using the same voltage as the initialization voltage
Vinit or the ground voltage GND as the second low volt-
age ELVSS2, the second power supply 150 does not
need the separate voltage reducer 153b, thereby reduc-
ing the size of the second power supply 150.

[0067] The power generator 153 may further include
a voltage booster and a voltage reducer that generate
the voltage applied to the scan driver 110, the data driver
120, and the panel 130, besides the voltage booster 153a
and the voltage reducer 153b.

[0068] The gamma compensator 154 may be coupled
between the power generator 153 and the data driver
120, may receive the second high voltage ELVDD2 from
the power generator 153, may compensate a gamma
value of a data voltage Data_in applied from the data
driver 120, and may output the compensated data volt-
age Data_in to the data driver 120.

[0069] The timing controller 155 may be coupled to the
scan driver 110, the data driver 120, the panel 130, and
the power supplies 140 and 150 of the organic light emit-
ting display 100’, may generate a synchronous signal
Sync, and may supply the synchronous signal Sync to
the scan driver 110, the data driver 120, the panel 130,
and the power supplies 140 and 150. The synchronous
signal Sync may simultaneously notify the scan driver
110, the data driver 120, the panel 130, and the power
supplies 140 and 150 of a start of a frame.

[0070] FIG. 5illustrates a flowchart of a power supply
method of the organic light emitting display according to
an embodiment. Referring to FIG. 5, the power supply
method may include a display mode comparing operation
(S1), a display mode determining operation (S2), a sec-
ond power supplying operation (S31), a first power break-
ing operation (S41), a first power supplying operation
(S32), and a second power breaking operation (S42).
The second power supplying operation (S31) and the
first power breaking operation (S41) may be performed
when a display mode changes from the standard display
mode to the low power display mode as determined in
the display mode determining operation (S2). The first
power supplying operation (S32) and the second power
breaking operation (S42) may be performed when the
display mode changes from the low power display mode
to the standard display mode as determined by the dis-
play mode determining operation (S2). The second pow-
er supplying operation (S31), the first power breaking
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operation (S41), the first power supplying operation
(S32), and the second power breaking operation (S42)
may be performed during periods where the synchronous
signal Sync notifying a start of a frame at the same time
is applied to the scan driver 110, the data driver 120, the
panel 130, and the power supplies 140 and 150.
[0071] In the display mode comparing operation (S1),
it is determined whether the display mode of the panel
130 is the same as the display mode of a previous frame.
If the display mode of the panel 130 is the same as the
display mode of the previous frame, the same power as
that of the previous frame is supplied, and the process
may be repeated. If the display mode of the panel 130 is
not the same as the display mode of a previous frame,
the display mode determining operation (S2) proceeds.
[0072] Inthe display mode determining operation (S2),
when the display mode of the panel changes from the
standard display mode to the low power display mode,
the second power supplying operation (S31) proceeds
and, when the display mode of the panel changes from
the low power display mode to the standard display
mode, the first power supplying operation (S32) pro-
ceeds. In more detail, when the display mode of the panel
changes from the standard display mode to the low power
display mode, power is supplied to the panel 130 from
the second power supply 150 and, when the display
mode of the panel changes from the low power display
mode to the standard display mode, power is supplied
to the panel 130 from the first power supply 140.
[0073] Inthe second power supplying operation (S31),
when the display mode of the panel 130 changes from
the standard display mode to the low power display mode
in the display mode determining operation (S2), the sec-
ond power supply 150 receives the second enable signal
Enable2 andis turned on, and the second power ELVDD2
and ELVSS2 is supplied to the panel 130. Since the dis-
play mode of the panel 130 is the standard display mode
in a previous frame before the second power supplying
operation (S31) proceeds, the first power supply 140 ap-
plies the first power ELVDD1 and ELVSS1 to the panel
130. Therefore, if the second power supply 150 applies
the second power ELVDD2 and ELVSS2 to the panel
130, the first power ELVDD1 and ELVSS1 applied in the
first power supply 140 and the second power ELVDD2
and ELVSS2 applied in the second power supply 150 are
respectively coupled, i.e., shorted. Such a short results
in a voltage change from the first power ELVDD1 and
ELVSS1 applied from the first power supply 140 and the
second power ELVDD2 and ELVSS2 applied from the
second power supply 150, reducing the voltage applied
to the panel 130, thereby reducing or preventing a screen
error caused by the voltage change.

[0074] In the first power breaking operation (S41), the
first power supply 140 is turned off after the first power
ELVDD1 and ELVSS1 and the second power ELVDD2
and ELVSS2 are shorted. The first power breaking op-
eration (S41) may include an operation of turning off the
first power supply 140 (S41a) and an operation of turning
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offthe firstand second switching elements SW1and SW2
(S41b). In the operation S41b, the first and second
switching elements SW1 and SW2 that are electrically
coupled between the first power supply 140 and the panel
130 are turned off, preventing a leakage current from
flowing in the first power supply 140 when the second
power supply 150 applies the second power ELVDD2
and ELVSS2 to the panel 130. The operation S41b pro-
ceeds after a data signal of a frame is applied to the panel
130. The data signal of a frame is input into the panel
130 between the operations S41a and S41b. In this re-
gard, if a data signal of a black image is applied to the
entire panel 130, when the display mode of the panel 130
changes, the voltage change may prevent an error in a
screen of the panel 130.

[0075] In the first power supplying operation (S32), if
the display mode is changed from the low power display
mode to the standard display mode in the display mode
determining operation (S2), the first power supply 140
receives the first enable signal Enable1 and is turned on,
and the first and second switching elements SW1 and
SW2 are turned on and supply the first power ELVDD1
and ELVSS1 to the panel 130. The first power supplying
operation (S32) may include an operation of turning on
the first power supply 140 (S32a) and an operation of
turning on the first and second switching elements SW1
and SW2 (S32b). In the operation S32a, the first power
supply 140 receives the first enable signal Enable1 and
is turned on, and applies the first power ELVDD1 and
ELVSSH1 to the first and second switching elements SW1
and SW2. In the operation S32b, the first and second
switching elements SW1 and SW2 that are electrically
coupled between the first power supply 140 and the panel
130 are turned on, and transfer the first power ELVDD1
and ELVSS1 to the panel 130.

[0076] The operation S32b may proceed after a data
signal of a frame is applied to the panel 130. The data
signal of aframe may be inputinto the panel 130 between
the operations S41a and S41b. In this regard, a data
signal of a frame is applied to the panel 130 between the
operations S32a and S32b. If a data signal of a black
image is applied to the entire panel 130, when the display
mode of the panel 130 changes, the voltage change may
prevent an error in a screen of the panel 130. Since the
display mode of the panel 130 is the low power display
mode in a previous frame before the operation S32a pro-
ceeds, the second power supply 150 applies the second
power ELVDD2 and ELVSS2 to the panel 130. Therefore,
if the first power supply 140 applies the first power
ELVDD1 and ELVSS1 to the panel 130, the first power
ELVDD1 and ELVSS1 applied in the first power supply
140 and the second power ELVDD2 and ELVSS2 applied
in the second power supply 150 are shorted. Such a short
results in a voltage change from the first power ELVDD1
and ELVSS1 applied in the first power supply 140 and
the second power ELVDD2 and ELVSS2 applied in the
second power supply 150, and reduces the voltage ap-
plied to the panel 130, thereby preventing a screen error
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caused by the voltage change.

[0077] In the second power breaking operation (S42),
the second power supply 150 is turned off and the second
power ELVDD2 and ELVSS2 stops being applied to the
panel 130 after the first power ELVDD1 and ELVSS1 and
the second power ELVDD2 and ELVSS2 are shorted in
the first power supplying operation (S32), thereby pre-
venting a screen error caused by the voltage change.
[0078] FIGS. 6A and 6B illustrate timing diagrams of
a power supply method of the organic light emitting dis-
play of FIG. 3 according to an embodiment of the present
invention. The timing diagram shown in FIG. 6A illus-
trates the second power supplying operation (S31) and
the first power breaking operation (S41). The timing di-
agram shown in FIG. 6B illustrates the first power sup-
plying operation (S32) and the second power breaking
operation (S42).

[0079] Referring to FIG. 6A, a frame may include syn-
chronous signal input periods T11a and T21a, and data
signal input periods T12a and T22a. In the synchronous
signal input periods T11a and T21a, a synchronous sig-
nal Sync notifying a start of a frame may be simultane-
ously applied to the scan driver 110, the data driver 120,
the panel 130, and the power supplies 140 and 150. In
the data signal input periods T12a and T22a, the data
signal may be applied to the panel 130. Thus, the pixel
circuit 131 of the panel 130 and the OLED may operate.
The second power supplying operation (S31) and the
first power breaking operation (S41) may be performed
during the synchronous signal input periods T11a and
T21a.

[0080] AsillustratedinFIG. 6A, when the display mode
ofthe panel 130 changes from the standard display mode
to the low power display mode, the first power ELVDD1
and ELVSS1 applied in the first power supply 140 is
stopped after the first period T1a elapses, e.g., when the
first enable signal Enable1 becomes low. The second
power supply 150 is turned on and the second power
ELVDD2 and ELVSS2 is applied to the panel 130 during
the first period T1a. In more detail, the first power
ELVDD1 and ELVSS1 is stopped after the second power
supply 150 applies the second power ELVDD and
ELVSS2 to the panel 130 so that the first power ELVDD1
and EVLSS1 and the second power ELVDD2 and
EVLSS2 are simultaneously applied to the panel 130 dur-
ing a second period T1b. At this time, a voltage changes
from the first power ELVDD1 and EVLSS1 to the second
power ELVDD2 and EVLSS2, the voltage applied to the
panel 130 is reduced, thereby preventing a screen error
caused by the voltage change.

[0081] The switching elements SW1 and SW2 may be
turned off after the display mode of the panel 130 chang-
es from the standard display mode to the low power dis-
play mode, one frame passes, and a third period T1c
elapses. When the switching elements SW1 and SW2
are turned off, a leakage current flowing from the first
power supply 140 when the second power supply 150
applies the second power ELVDD2 and ELVSS2 to the
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panel 130 is stopped. If a data signal of a black image is
applied to the data signal input period T12a of one frame,
the voltage change may prevent an error in a screen of
the panel 130 when the display mode of the panel 130
changes.

[0082] Referring to FIG. 6B, a frame may include syn-
chronous signal input periods T11b and T21b, and data
signal input periods T12b and T22b. In the synchronous
signal input periods T11b and T21b, a synchronous sig-
nal Sync, notifying a start of a frame, may be simultane-
ously applied to the scan driver 110, the data driver 120,
the panel 130, and the power supplies 140 and 150. In
the data signal input periods T12b and T22b, the data
signal may be applied to the panel 130. Thus, the pixel
circuit 131 and the OLED operate. The first power sup-
plying operation (S32) and the second power breaking
operation (S42) may be performed during the synchro-
nous signal input periods T11b and T21b.

[0083] When the display mode of the panel 130 chang-
es from the low power display mode to the standard dis-
play mode, the first power supply 140 may be turned on
and the first power ELVDD1 and ELVSS1 may be applied
to the first and second switching elements SW1 and SW2
after a first period T2a elapses. The first and second
switching elements SW1 and SW2 are turned off so that
the first power ELVDD1 and ELVSS1 is not supplied to
the panel 130.

[0084] The switching elements SW1 and SW2 may be
turned on after the display mode of the panel 130 chang-
es from the low power display mode to the standard dis-
play mode, one frame passes, and a third period T2c
elapses. When the switching elements SW1 and SW2
are turned on, the first power ELVDD1 and ELVSS1 of
the first power supply 140 is supplied to the panel 130
after the third period T2c is elapsed. If a data signal of a
black image is applied during the data signal input period
T12b of one frame, the voltage change may prevent an
error in a screen of the panel 130 when the display mode
of the panel 130 changes. The second power ELVDD2
and ELVSS2 may be applied to the panel 130 in the sec-
ond power supply 150 after a fourth period T2d elapses.
[0085] Inmore detail, since the second power ELVDD2
and ELVSS2 applied in the second power supply 150 is
broken after the first power ELVDD1 and ELVSS1 is ap-
plied to the panel 130 from the first power supply 140,
the first power ELVDD1 and ELVSS1 of the first power
supply 140 and the second power ELVDD2 and ELVSS2
of the second power supply 150 may be simultaneously
applied during the fourth period T2d. At this time, a volt-
age change is made from the second power ELVDD2
and ELVSS2 applied from the second power supply 150
to the first power ELVDD1 and ELVSS1 applied from the
first power supply 140. Thus, the voltage applied to the
panel 130 is reduced, thereby preventing a screen error
caused by the voltage change.

[0086] The organic light emitting display and power
supply method thereof according to embodiments may
apply a high voltage ELVDD and a low voltage ELVSS
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for operating an OLED in a pixel to an organic light emit-
ting display panel 100’ using a driver integrated circuit
instead of a direct current generator during a low power
display mode, thereby removing an unnecessary quies-
cent current consumption caused by the direct current
generator during the low power display mode.

[0087] Further, the organic light emitting display and
power supply method thereof according to embodiments
may use, during the low power display, an initial voltage,
i.e., a given voltage generated in a driver integrated cir-
cuit, or a ground voltage as a low voltage ELVSS, and a
voltage applied to gamma compensation unit and the like
as a high voltage ELVDD, thereby driving the organic
light emitting display panel in the low power display mode
without adding a charge pump to the drive integrated
circuit.

[0088] Exemplary embodiments of the present inven-
tion have been disclosed herein, and although specific
terms are employed, they are used and are to be inter-
preted in a generic and descriptive sense only and not
for purpose of limitation. Accordingly, it will be understood
by those of ordinary skill in the art that various changes
in form and details may be made without departing from
the scope of the present invention as set forth in the fol-
lowing claims.

Claims
1. An organic light emitting display, comprising:

a first power supply (140) configured to supply
a first power including a first high voltage and a
first low voltage;

a second power supply (150) configured to sup-
ply a second power including a second high volt-
age and a second low voltage; and

an organic light emitting display panel (130) con-
figured to receive the first power from the first
power supply in a standard display mode and
configured to receive the second power from the
second power supply in a low power display
mode, wherein power consumption in the stand-
ard display mode is higher than power consump-
tion in the low power display mode.

2. Thedisplay as claimedin claim 1, further comprising:

a first switching element (SW1) configured to
control supply of the first high voltage from the
first power supply to the organic light emitting
display panel; and

a second switching element (SW2) configured
to control supply of the first low voltage from the
first power supply to the organic light emitting
display panel.

3. The display as claimed in claim 2, wherein the sec-
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ond power supply is configured to supply a signal for
controlling states of the first switching element and
the second switching element.

The display as claimed in any one of the preceding
claims, wherein a difference between the second
high voltage and the second low voltage is smaller
than a difference between the first high voltage and
the first low voltage.

The display as claimed in any one of the preceding
claims, wherein the second power supply comprises:

a mode determination unit (151) configured to
determine whether a display mode of the organic
light emitting display panel is the standard dis-
play mode or the low power display mode;

a power controller (152) configured to operate
the first power supply when the display mode is
determined to be the standard display mode and
to operate the second power supply when the
display mode is determined to be the low power
display mode; and

a power generator (153) configured to receive
an initial voltage from the power controller and
to generate the second power.

The display as claimed in claim 5, wherein the power
controller is configured to stop operation of the sec-
ond power supply when operating the first power
supply and to stop operation of the first power supply
when operating the second power supply.

The display as claimed in claim 5 or 6, wherein the
power generator comprises:

a voltage booster (153a) configured to receive
the initial voltage, boost the initial voltage, and
output the second high voltage; and

a voltage reducer (153b) configured to receive
the initial voltage, drop the initial voltage, and
output the second low voltage.

The display as claimed in any one of the preceding
claims, wherein the second power supply comprises
a gamma compensator (154) configured to receive
the second high voltage and compensate a gamma
value of an image that is output to the organic light
emitting display panel.

The display as claimed in any one of the preceding
claims, wherein the second low voltage is an initial-
ization voltage applied to a pixel of the organic light
emitting display panel for initializing a voltage stored
in a capacitor of the pixel.

The display as claimed in any one of claims 1 to 9,
wherein the second low voltage is a ground voltage
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applied to the organic light emitting display panel.

The display as claimed in any one of the preceding
claims, wherein the second power supply is on the
same substrate as the organic light emitting display
panel.

A method of supplying power to an organic light emit-
ting display, the method comprising:

determining whether the display mode is
changed from a standard display mode to a low
power display mode or from the low power dis-
play mode to the standard display mode; and
controlling supply of a first power and a second
power to the organic light emitting display panel
in accordance with a change in the display
mode.

The method as claimed in claim 12, further compris-
ing, when the display mode is changed from the
standard display mode to the low power display
mode:

turning on a power generator of a second power
supply in order to supply the second power to
the organic light emitting display panel, and turn-
ing off a first power supply to prevent the first
power from being supplied to the organic light
emitting display panel, and/or

wherein when the display mode is changed from the
low power display mode to the standard display
mode:

turning on the first power supply in order to sup-
ply the first power to the organic light emitting
display panel; and

turning off a power generator of the second pow-
er supply in order to prevent the second power
from being supplied to the organic light emitting
display panel.

The method as claimed in claim 13, wherein turning
the first power supply on or off occurs after a data
signal of a frame is applied to the organic light emit-
ting display panel.

The method as claimed in claim 13, wherein turning
on the power generator of the second power supply
and turning off the first power supply occur during a
period other than a period where a synchronous sig-
nal is applied to the organic light emitting display and
a data signal is applied to the organic light emitting
display panel and/or turning on the first power supply
and turning off the power generator of the second
power supply occur during a period other than a pe-
riod where a synchronous signal is applied to the
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organic light emitting display panel and a data signal
is applied to the organic light emitting display panel.
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