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(57) ABSTRACT

An organic light emitting display including a plurality of
pixel circuits and a data driver, the organic light emitting
display including a power supplier electrically coupled to the
organic light emitting display panel, a voltage detecting unit
electrically coupled to the organic light emitting display panel
and adapted to detect a voltage supplied from the power
supplier, and a controller electrically coupled to the voltage
detecting unit and adapted to output a control signal to at least
one of the power supplier and the data driver based on the
detected voltage.
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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Embodiments of the present invention relate to an
organic light emitting display and a driving method thereof.
More particularly, embodiments relate to an organic light
emitting display and a driving method thereofthat are capable
of calibrating a brightness change due to a deterioration of an
organic light emitting diode and/or a temperature change.
[0003] 2. Description of the Related Art

[0004] An organic light emitting display is a display that
emits light by electrically exciting a fluorescent or phospho-
rescent organic compound and can display an image by driv-
ing NxM organic light emitting diodes.

[0005] An organic light emitting diode generally includes
an anode (ITO), an organic thin-film, and a cathode (metal).
The organic thin-film may be formed in a multi-layered struc-
ture including a light emitting layer, an electron transport
layer ETL and a hole transport layer HTL. The organic thin-
film may include a separate electron injecting layer EIL. and a
hole injecting layer HIL.

[0006] In general, in such an organic light emitting diode
OLED, a voltage applied to an anode electrode is set to be
higher than a voltage applied to a cathode electrode. Thus,
carriers having negative polarity may accumulate on the
anode electrode, and carriers having positive polarity may
accumulate on the cathode electrode. If the carriers of nega-
tive polarity positioned on the anode electrode and the carri-
ers of positive polarity positioned on the cathode electrode are
maintained for a long time, movement of electron(s) and
hole(s) contributing to light emission may be reduced. Thus,
an average brightness may be lowered, i.e., lowering of
brightness due to deterioration.

[0007] In general, an organic light emitting diode has char-
acteristics of diode. Like other diodes, a current flowing
through the organic light emitting diode and a voltage thereof
may increase as the temperature increases. So, brightness of
the organic light emitting diode may increase as the tempera-
ture increases. Thus, brightness calibration may be necessary,
e.g., to lower the brightness. In particular, for a digital driving
method, i.e., driving by a fixed voltage, the influence of a
change in temperature on the operation of the organic light
emitting diode may be more pronounced than for other driv-
ing methods.

[0008] In general, in organic light emitting displays, when
an organic light emitting diode deteriorates, there may be
variations in current efficiency variation and/or current-volt-
age characteristics. In particular, displays using a digital driv-
ing method, i.e., a method of driving by a constant voltage,
may be significantly impacted by a current-voltage charac-
teristic variation. Thatis, e.g., for displays employing a digital
driving method, an extent and impact of a current-voltage
characteristic variation may be larger. Furthermore, problems
may arise when organic light emitting diodes are to have the
same brightness, i.e., when a light emission current value
flowing through the organic light emitting diode varies
depending on an ambient temperature change, and thus
brightness thereof also varies.

[0009] A method of displaying a specific pattern on a
screen, measuring a current value at that time, and comparing
the measured current value with an actual current value may
be employed to calibrate for such a brightness variation. An
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element for measuring a current may be attached to an organic
light emitting display module so as to measure a current.
Accordingly, a cost and/or size of such an organic light emit-
ting display may increase and/or it may not be possible to
compare a current in real-time.

SUMMARY OF THE INVENTION

[0010] Embodiments of the present invention are therefore
directed to an organic light emitting display and a driving
method thereof, which substantially overcome one or more of
the problems due to the limitations and disadvantages of the
related art.

[0011] It is therefore a feature of an embodiment of the
invention to provide an organic light emitting display that
may calibrate a brightness change due to a deterioration of the
organic light emitting diode and/or a temperature change in
real-time while minimizing any increase in cost, i.e., mini-
mizing any increase in cost of the organic light emitting
display capable of calibrating a brightness change.

[0012] It is therefore a separate feature of an embodiment
of the invention to provide a driving method for an organic
light emitting display that may calibrate a brightness change
due to a deterioration of the organic light emitting diode
and/or a temperature change in real-time while minimizing
any increase in cost, i.e., minimizing any increase in cost of
the organic light emitting display capable of being driven so
as to calibrate a brightness change.

[0013] It is therefore a separate feature of an embodiment
of the invention to provide a driving method for an organic
light emitting display that may calibrate a brightness change
in real-time in accordance with a deterioration of the organic
light emitting diode and/or a temperature change by measur-
ing a current (voltage) flowing through the organic light emit-
ting diode, comparing it with a reference value in a frame
memory and calibrating a voltage of the power supplier and/
or a data voltage of a data driver of the display.

[0014] At least one of the above and other features and
advantages of the invention may be realized by providing an
organic light emitting display including a data driver, the
organic light emitting display including an organic light emit-
ting panel including a plurality of pixel circuits, the organic
light emitting display including a power supplier electrically
coupled to the organic light emitting display panel, a voltage
detecting unit electrically coupled to the organic light emit-
ting display panel and adapted to detect a voltage supplied
from the power supplier, and a controller electrically coupled
to the voltage detecting unit and adapted to output a control
signal to at least one of the power supplier and the data driver
based on the detected voltage.

[0015] The controller may be adapted to at least one of
reduce a voltage value of the power supplier and decrease a
brightness of the pixel circuits when the detected voltage
value is larger than a voltage value calculated in the controller
and to at least one of increase a voltage value of the power
supplier and increase the brightness of the pixel circuits when
the detected voltage value is smaller than a voltage value
calculated in the controller.

[0016] The voltage detecting unit may be electrically
coupled between the power supplier and the pixel circuits of
the organic light emitting display panel.

[0017] The voltage detecting unit may be coupled between
the power supplier and all pixel circuits.

[0018] The voltage detecting unit may be coupled between
the power supplier and at least one pixel circuit.
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[0019] The voltage detecting unit may be coupled between
the power supplier and the pixel circuits by a resistor and
measures a voltage applied to the resistor.

[0020] The controller may include an accumulative addi-
tion unit adapted to measure a voltage value by accumulating
a voltage value applied to the pixel circuits, a frame memory
that is electrically coupled to the organic light emitting dis-
play panel and stores a reference value for adata value applied
to the pixel circuits, and a comparison unit that is electrically
coupled to the accumulative addition unit and the frame
memory and compares the reference value with the measured
voltage value calculated in the accumulative addition unit.
[0021] The controller may include a voltage adjusting unit
that is electrically coupled to the comparison unit and adjusts
a voltage value of the power supplier in accordance with a
result of the comparison unit.

[0022] The accumulative addition unit may accumulate a
voltage value applied to the pixel circuits for each period of at
least one frame.

[0023] The frame memory may store a lookup table of the
reference value for the accumulated data value and may trans-
fer the reference value for the data to the comparison unit.
[0024] The frame memory may be one of a PROM, an
EPROM, an EEPROM, and a flash memory.

[0025] The comparison unit may transfer a difference
between the reference value and the detected voltage value to
the voltage adjusting unit.

[0026] The voltage adjusting unit may increase a voltage of
the power supplier as much as a difference between the ref-
erence value and the detected voltage value.

[0027] The controller may include a gamma adjusting unit
that is electrically coupled to the comparison unit and adjusts
a data value of the data driver in accordance with a result of
the comparison unit.

[0028] The accumulative addition unit may be electrically
coupled to the voltage detecting unit.

[0029] The voltage detecting unit may be coupled between
the power supplier and only some of the pixel circuits.
[0030] At least one of the above and other features and
advantages of the invention may be separately realized by
providing a driving method of an organic light emitting dis-
play including a data driver, the organic light emitting display
a data driver, the organic light emitting display including an
organic light emitting panel including a plurality of pixel
circuits, the method including supplying power to the organic
light emitting display panel by a power supplier, detecting a
voltage supplied from the power supplier to the organic light
emitting display panel by a voltage detecting unit, and con-
trolling at least one of the power supplier and the data driver
based on the detected voltage value, the controller being
electrically coupled to the voltage detecting unit.

[0031] Controlling may include decreasing a voltage value
of the power supplier when a voltage value detected in the
voltage detecting unit is larger than a voltage value calculated
in the controller and increasing a voltage value of the power
supplier when a voltage value detected in the voltage detect-
ing unit is smaller than a voltage value calculated in the
controller.

[0032] Controlling may include outputting a control signal
for decreasing a brightness of the pixel circuits when a volt-
age value detected in the voltage detecting unit is larger than
a voltage value calculated in the controller and outputting a
control signal for increasing a brightness of the pixel circuits
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when a voltage value detected in the voltage detecting unit is
smaller than a voltage value calculated in the controller.
[0033] The voltage detecting unit may be electrically
coupled between the power supplier and the pixel circuits of
the organic light emitting display panel.

[0034] The voltage detecting unit may be coupled to the
power supplier and all pixel circuits of the organic light emit-
ting display and detecting comprises detecting a voltage of all
the pixel circuits.

[0035] The voltage detecting unit is coupled between the
power supplier and at least one pixel circuit.

[0036] The voltage detecting unit may be coupled between
the power supplier and only some of the pixel circuits.
[0037] The voltage detecting unit may be coupled between
the power supplier and the pixel circuits by a resistor and
measures a voltage applied to the resistor.

[0038] Controlling may include determining a detected
voltage value by accumulating a voltage value applied to the
pixel circuits, storing a reference value for a data value
applied to the pixel circuits, and comparing the reference
value with the detected voltage value.

[0039] Controlling may include adjusting a voltage value of
the power supplier in accordance with a result of comparing.
[0040] Adjusting the voltage value may include increasing/
decreasing a voltage of the power supplier by up to a differ-
ence between the reference value and the detected voltage
value.

[0041] Controlling may include adjusting a data value of
the data driver in accordance with a result of comparing.
[0042] Adjusting the data value may include increasing/
decreasing a data voltage of the data driver in proportion to a
difference between the reference value and the detected volt-
age value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] 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 thereof with
reference to the attached drawings, in which:

[0044] FIG. 1 illustrates a flow chart of a driving method of
an organic light emitting display according to an exemplary
embodiment of the present invention;

[0045] FIG. 2 illustrates a schematic block diagram of an
organic light emitting display according to an exemplary
embodiment of the present invention;

[0046] FIG. 3 illustrates a circuit diagram of a pixel circuit
of a general organic light emitting display;

[0047] FIG. 4 illustrates a timing diagram of exemplary
signals employable for driving the pixel circuit of FIG. 3;
[0048] FIG. 5 illustrates a graph of a pattern of a lookup
table for calculating a reference value of a voltage value in an
organic light emitting display according to an exemplary
embodiment of the present invention;

[0049] FIG. 6 illustrates a schematic block diagram of an
organic light emitting display according to another exemplary
embodiment of the present invention,

[0050] FIG. 7 illustrates a flow chart of a driving method of
an organic light emitting display according to yet another
exemplary embodiment of the present invention;

[0051] FIG. 8 illustrates a schematic block diagram of an
organic light emitting display according to yet another exem-
plary embodiment of the present invention;

[0052] FIGS. 9A and 9B illustrate graphs of a pattern of a
lookup table for calculating a reference value of a data value
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and a pattern of a lookup table for calibrating a data value in
an organic light emitting display according to yet another
exemplary embodiment of the present invention; and

[0053] FIG. 10 illustrates a schematic block diagram of an
organic light emitting display according to yet another exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0054] Korean Patent Application No. 10-2007-0039965
filed on Apr. 24, 2007, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Display and
Driving Method Thereof,” is incorporated by reference herein
in its entirety.

[0055] Embodiments of the present invention will now be
described more fully hereinafter with reference to the accom-
panying drawings, in which exemplary embodiments of the
invention are illustrated. Aspects of the invention may, how-
ever, be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments 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. In the following descrip-
tion, it 1s understood that when an element is referred to as
being “between” a first element and a second element, the
element may be directly between the first and second ele-
ments or via one more other intervening elements. It is also
understood that when an element is referred to as being
“coupled to” another element, unless specified otherwise, the
element may be directly coupled to the another element, or
via one or more other intervening elements. Like reference
numerals refer to like elements throughout the specification.
[0056] Hereinafter, an exemplary method for brightness
calibration of an organic light emitting display according to
an exemplary embodiment of the present invention will be
described.

[0057] FIG. 1illustrates a flow chart of a driving method of
an organic light emitting display according to an exemplary
embodiment of the present invention. FIG. 2 illustrates a
schematic block diagram of an organic light emitting display
100 according to an exemplary embodiment of the present
invention.

[0058] As illustrated in FIG. 1, a brightness calibration
method of an organic light emitting display according to an
embodiment of the present invention may include a supplying
power operation S1, a detecting voltage operation S2, a
detected voltage to a reference value comparison operation
S3, an increasing/decreasing a power source voltage opera-
tion S4, and a repeating operation S5.

[0059] Referring to FIG. 2, the organic light emitting dis-
play 100 according to an exemplary embodiment of the
present invention may include an organic light emitting dis-
play panel 110, a power supplier 120, a voltage detecting unit
130 and a controller 140. The organic light emitting display
panel 110 may include a scan driver 111, a data driver 112 and
pixel circuits 113. An exemplary method of driving the
organic light emitting display 100 of FIG. 2 according to the
first exemplary embodiment illustrated in FIG. 1 will be
described below.

[0060] For the supplying power operation S1, the power
supplier 120 may supply power to the organic light emitting
display panel 110. The power supplier 120 may supply a
constant and/or substantially constant voltage to the scan
driver 111, the data driver 112, and/or the pixel circuit(s) 113.
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[0061] For the detecting voltage operation S2, a voltage
value of a predetermined portion of the organic light emitting
display panel 110 may be measured. Based on the voltage
detected from the detecting voltage operation S2, a voltage
value for obtaining a constant and/or substantially constant
brightness of the pixel circuit 113 may be obtained. Using the
obtained voltage value, a value of current flowing through a
light emitting pixel of the organic light emitting display panel
110 may be determined.

[0062] For the comparison operation S3, the detected volt-
age may be compared with a reference value. From aresult of
the comparison operation S3, an extent of deterioration of a
pixel circuit and/or an extent of influence of temperature
change(s) may be determined.

[0063] Then, based on the result of the comparison opera-
tion S3, a power source voltage may be altered by the increas-
ing or decreasing voltage operation S4. More particularly, in
some embodiments, e.g., the power source voltage may be
increased/decreased based on the result of the comparison
operation S3 in order to calibrate a brightness change based
on an amount of deterioration of the respective pixel circuit
and/or an amount of change in temperature, e.g., an amount of
change in ambient temperature.

[0064] In some embodiments, in order to calibrate bright-
ness of a currently-emitting one of the light emitting pixel(s)
in real time, the supplying power operation S1, the detecting
voltage operation S2, the comparison operation S3, and/or the
increasing/decreasing voltage operation S4 may be repeated
one or more times by the repeating operation S5.

[0065] Embodiments of the exemplary brightness calibrat-
ing method described above may enable pixel brightness to be
substantially and/or completely controlled so as to be sub-
stantially and/or completely indifferent to deterioration of the
pixel circuit 113 and/or changes in temperature, e.g., changes
in ambient temperature. Further, because embodiments ofthe
exemplary brightness calibrating method described above
may be implemented on a pixel currently emitting light, i.e.,
a currently-emitting one of the light emitting pixel circuit(s)
113, brightness calibration may be carried out in real-time.
[0066] FIG. 3 illustrates a circuit diagram of an exemplary
embodiment of the pixel circuit 113 of the organic light
emitting display 100. FIG. 4 illustrates a timing diagram of
exemplary signals employable for driving the pixel circuit
113 of FIG. 3.

[0067] Referring to FIG. 3, the pixel circuit 113 may
include a switching transistor Ma, a driving transistor Mb, a
capacitor C and an organic light emitting diode OLED. A gate
of the switching transistor Ma may be coupled to a respective
scan line Select[n] of the display panel 110. A gate of the
driving transistor Mb may be coupled to a respective data line
Data[m] of the display panel 110. A first terminal of the
switching transistor Ma may be coupled to the respective data
line Data[m]. A first terminal of the capacitor C may be
coupled to a first terminal of the driving transistor Mb. A
second terminal of the capacitor C may be coupled to the gate
of the driving transistor Mb and a second terminal of the
switching transistor Ma. A second terminal of the driving
transistor Mb may be coupled to a first terminal of the organic
light emitting diode OLED.

[0068] Referring again to FIG. 2, the scan driver 111 may
apply a voltage to a row of the pixel circuits 113. Selected
one(s) of the pixel circuits 113 may emit light based, e.g., on
a combination of the scan voltage(s) and the data voltage(s)
applied thereto. More particularly, the scan driver 111 may
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respectively apply a voltage to scan lines of the display panel
110. The switching transistor Ma of the pixel circuits 113
coupled to the currently driven scan line, i.e., scan line to
which a voltage is currently applied, may be turned on. Based
on a value of respective data supplied to the data line Data[m]
associated with the pixel circuit 113 when the switching
transistor Ma thereof is turned on, the corresponding pixel
circuit 113 may emit light.

[0069] That is, the data driver 112 may apply a data voltage
value to the pixel circuits 113 that are selected by the scan
driver 111 viathe respective scan line Scan[n]. The data driver
112 may be electrically coupled to a gate of the driving
transistor Mb of each of the pixel circuits 113 via the respec-
tive data line. Hence, a gate voltage of the driving transistor
Mb may vary depending on a respective data voltage value
supplied from the data driver 112. In the following descrip-
tion, while reference may be made to a single pixel circuit
113, features described therewith may cortespond to one,
some or all of the pixel circuit(s) 113.

[0070] More particularly, a current flowing through the
organic light emitting diode OLED of the pixel circuit 113
may be in accordance with the following equation.

1
lorep = 5 BVes = Vi b

In the foregoing equation, V 5 denotes a voltage difference
between a control electrode (gate electrode) of the driving
transistor Mb and the first electrode (source or drain elec-
trode) thereof, and V,, denotes a threshold voltage of the
driving transistor Mb. Furthermore, f§ is a constant corre-
sponding to a value produced by multiplying a mobility of an
electron or a hole by a capacitance of silicon oxide, and I, -,
corresponds to a value of current flowing through an organic
light emitting diode. By controlling current flow through the
organic light emitting diode OLED, an amount of coupling of
electron(s) with hole(s) in an emission layer of the organic
light emitting diode OLED may be varied. Thus, brightness of
the organic light emitting diode OLED may be controlled.
[0071] Embodiments ofthe invention may employ a digital
driving method. A digital driving method may include apply-
ing data in the form of a digital signal representing a binary
number rather than an analog signal. In such cases, the
organic light emitting diode OLED may be turned on and off
based on the digital signal, and brightness adjustments may
be made based on a turn-on time per each frame. In the digital
driving method, a gate voltage of the driving transistor Mb
may be set to 0 or 1 (actual applied voltage may be set
differently depending on the case), and a source voltage may
be setto V. Hence, if data is applied in the form of a digital
signal, it may be possible to calculate values of V ;g and V4,
in the above equation upon turning on and off. Thus, an
amount of current flowing through the organic light emitting
diode OLED may be obtained, by experiment, for each data
value.

[0072] Referring againto FIGS. 2and 3, in case of anactive
matrix (AM) driving method, the pixel circuit 113 may be
coupled between the power supplier 120 (VDD) and ground.
More particularly, in embodiments in which a drain (second
terminal) of the switching capacitor Ma is coupled to a gate of
the driving transistor Mb, when the switching transistor Ma is
turned on by the scan driver 111, then a data voltage may be
applied to the gate of the driving transistor Mb.
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[0073] Further, if a data voltage is applied to the gate of the
driving transistor Mb, then a current may flow due to a voltage
difference between a data value and the power supplier 120
(VDD) by the aforementioned equation.

1
lotep = 5 BVas - Vi)

[0074] 1In the digital driving method, since a voltage of the
data driver 112 may be fixed to about or exactly 0 or 1 (actual
applied voltage may be set differently depending on the case),
a current value per each data value may be fixed at a constant
and/or substantially constant amount. Hence, in order to rep-
resent different brightness levels, the digital driving method
may not vary a current value, but may control a light emission
time of the respective organic light emitting diode OLED.

[0075] Referring to FIG. 3, in the exemplary embodiment
illustrated therein, the switching transistor Ma and the driving
transistor Mb are both illustrated as p-type transistors, and in
the description below, it will be assumed that the switching
transistor Ma and the driving transistor Mb are p-type tran-
sistors. However, embodiments of the invention are not lim-
ited thereto.

[0076] Referring to FIG. 4, in embodiments in which the
gate electrode of the switching transistor Ma is electrically
coupled to the scan driver 111, when a signal of the scan
driver 111 has a low value, the switching transistor Ma may be
turned on. When turned on, the switching transistor Ma may
transfer a data value from the data driver 112 to the driving
transistor Mb. When a data value of the data driver 112 is low,
then the driving transistor Mb may be turned on. When the
driving transistor Mb is turned on, a forward bias may be
applied to the organic light emitting diode OLED, so that the
organic light emitting diode OLED may emit light.

[0077] Referring to FIG. 3, the capacitor C may enable the
gate electrode and the first electrode of the driving transistor
Mb to maintain a constant and/or substantially constant volt-
age. Hence, in the digital driving method, a current value
flowing through the organic light emitting diode OLED may
be maintained constant and/or substantially constant, and
brightness of the organic light emitting diode OLED may be
maintained constant and/or substantially constant.

[0078] Referring again to FIG. 2, a more detailed descrip-
tion of the exemplary embodiments of the organic light emit-
ting display 100 will be provided below. In some embodi-
ments, as described above, the power supplier 120 may be
electrically coupled to the scan driver 111, the data driver 112,
and the pixel circuit 113, and may supply a voltage to them.
Furthermore, because a current value flowing through the
organic light emitting diode OLED may be determined by the
power source voltage as described above, the further descrip-
tion thereabout will be omitted.

[0079] As shown in FIG. 2, the voltage detecting unit 130
may be electrically coupled between the organic light emit-
ting display panel 110 and the power supplier 120. More
specifically, in some embodiments, e.g., the voltage detecting
unit 130 may include a resistor (not shown) that is coupled in
series to the wiring between the power supplier 120 to the
organic light emitting display panel 110. In some embodi-
ments, the resistor may have a relatively low resistance value
so as to exert a minimal/slight influence on the driving opera-
tion of the organic light emitting display panel 110. More
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particularly, e.g., in some embodiments, the resistor of the
voltage detecting unit 130 may have a unit of several tens to
hundreds ohms.

[0080] Insuchembodiments in which the voltage detecting
unit 130 includes a resistor, the voltage detecting unit 130
may measure a voltage at both ends of the resistor. In such
embodiments, if the voltage across the resistor is measured, it
may be possible to calculate a value of current flowing
through the organic light emitting diode OLED because a
resistance value of the resistor may be known. Thus, in such
embodiments, the voltage across the resistor may be detected
by the voltage detecting unit 130 in order to determine a value
of current flowing through the organic light emitting diode
OLED. The determined current value may be employed to
determine an extent of brightness relative to an amount of
deterioration of the organic light emitting diode OLED and/or
an amount of change in temperature, e.g., ambient tempera-
ture.

[0081] Referring to FIG. 2, the controller 140 may be elec-
trically coupled to the data driver 112, the power supplier 120,
and the voltage detecting unit 130. The controller 140 may
increase or decrease a voltage of the power supplier 120 based
on an amount of change in brightness of the organic light
emitting diode OLED, e.g., extend of change in brightness
due to, e.g., deterioration of the organic light emitting diode
OLED and/or change in temperature. The controller 140 may
include an accumulative addition unit 141, a frame memory
142, a comparison unit 143, and a voltage adjusting unit 144.
[0082] The accumulative addition unit 141 may be electri-
cally coupled to the data driver 112, as illustrated in FIG. 2.
The accumulative addition unit 141 may accumulate data
value(s) applied from the data driver 112. Incase of the digital
driving method, because a data applied by the data driver 112
may be represented by 0 or 1, by accumulating the data, it may
be possible to know a number of pixels of the organic light
emitting diode display panel 110 that emit light at a respective
period of time.

[0083] The frame memory 142 may be electrically coupled
to the accumulative addition unit 141. The frame memory 142
may receive the accumulated data value from the accumula-
tive addition unit 141 and may output a reference value, e.g.,
a reference voltage value, which may serve as a point of
reference to an extent of a brightness change of the organic
light emitting diode OLED. A lookup table for determining
the reference value to be output may be stored in the frame
memory 142.

[0084] FIG. 5 illustrates a graph of a pattern of an exem-
plary lookup table for determining the reference voltage value
in an organic light emitting display 100 according to an exem-
plary embodiment of the present invention. More particularly,
e.g., in some embodiments, values corresponding to the
lookup table pattern of FIG. 5 may be stored in the frame
memory 142. Referring to FIG. 5, the horizontal axis corre-
sponds to a number of light-emitting pixels, and the vertical
axis corresponds to a current value applied to the organic light
emitting display panel 110.

[0085] As described above, a digital driving method may
enable a brightness of an organic light emitting display to be
controlled based on an amount of time during which a current
flow through each respective organic light emitting diode
OLED of the display. That is, according to the digital driving
method, a brightness ofan organic light emitting display need
not be controlled based on a value of current flowing through
each of the respective organic light emitting diodes OLEDs.
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Hence, a value 1, 5, of current flowing through respective
ones of organic light emitting diodes OLEDs of the display
100 at a point in time may be proportional to a number of
those pixels that emit light at that point in time.

[0086] The exemplary pattern of FIG. 5 illustrates a pro-
portional relationship between the number of light-emitting
pixels and a value I, ., of current flowing through the
respective organic light emitting diodes OLEDs. A definite
value of the graph or the lookup table of FIG. 5 may be a value
based on various factors, e.g., a material used for the organic
light emitting diode OLED, a voltage value supplied from the
power supplier 110, and a threshold voltage value V ; of the
driving transistor Mb of the pixel circuit 113. Those skilled in
the art can easily obtain a data value of the corresponding
lookup table with reference to embodiments of the present
invention. Accordingly, further description thereof will be
omitted.

[0087] The frame memory 142 may be, e.g., a PROM (pro-
grammable read only memory) that is programmable only
once, an EPROM (erasable PROM) that is reprogrammable,
an EEPROM (electrically erasable PROM) that is electrically
reprogrammable, and a flash memory.

[0088] More specifically, because, in many cases, charac-
teristic(s) of the manufactured organic light emitting display
panel 110 may be influenced by even a small variation of a
process condition, each organic light emitting display panel
110 may have a different brightness characteristic. Hence, in
case that a memory, which is not programmable, such as a
mask ROM (mask read only memory) is used, a fixed power
calibration value may be used for all manufactured organic
light emitting display panels 110. In such cases, it may not be
possible to carry out an appropriate power calibration.
Accordingly, by recording a power calibration value appro-
priate for the respective manufactured organic light emitting
display panel 110 using a programmable memory, it may be
possible to obtain an organic light emitting display having a
desired brightness characteristic in spite of a variation of a
process condition(s). Hence, in some embodiments, the
frame memory 142 may be a PROM, an EPROM, an
EEPROM, and a flash memory that are programmable, but
not limited thereto.

[0089] As illustrated in FIG. 2, the comparison unit 143
may be electrically coupled to the voltage detecting unit 130
and the frame memory 143. The comparison unit 143 may
compare a voltage value detected by the voltage detecting unit
130 and a reference value output from the frame memory 142,
and may output a difference between the reference value and
the measured voltage value.

[0090] The voltage adjusting unit 144 may be electrically
coupled to the comparison unit 143. The voltage adjusting
unit 144 may receive an output of the comparison unit 143,
e.g., a result of a comparison, as an input.

[0091] In some embodiments, when a difference between
the reference value and the measured voltage value is posi-
tive, i.e., the reference value is larger than the measured
voltage value, then the comparison unit 143 may increase a
voltage of the power supplier 120 as much as the difference
between the reference value and the measured voltage value.
[0092] In some embodiments, when a difference between
the reference value and the measured voltage value is nega-
tive, i.e., the reference value is smaller than the measured
voltage value, then the comparison unit 143 may decrease a
voltage of the power supplier 120 as much as the difference
between the reference value and the measured voltage value.
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As a result, in such cases and under such conditions, the
comparison unit 143 may reduce a voltage of the power
supplier 120.

[0093] Such a difference between the reference value and
the measured voltage value may result from, e.g., a deterio-
ration of the organic light emitting diode OLED and/or a
variation of a current-voltage characteristic due to a tempera-
ture change. Hence, by calibrating a voltage of the power
supplier 120 by the voltage adjusting unit 143, some embodi-
ments of the invention may enable a brightness of the display
to be calibrated substantially and/or completely irrespective
of deterioration and/or a temperature change.

[0094] As described above, an organic light emitting dis-
play according to an embodiment of the present invention
may calibrate brightness in real-time substantially and/or
completely irrespective of a deterioration of the organic light
emitting diode OLED and/or a temperature change. More
particularly, as described above, an organic light emitting
display according to an embodiment of the present invention
may calibrate brightness in real-time for all cases substan-
tially and/or completely irrespective of a deterioration of the
organic light emitting diode OLED and/or a temperature
change.

[0095] In some embodiments, the voltage detecting unit
130 may be arranged in a same module as the display 100. In
such embodiments, e.g., a separate element for measuring a
current may not be required, so a unit cost may be lowered.
[0096] FIG. 6 illustrates a schematic block diagram of an
organic light emitting display 200 according to another exem-
plary embodiment of the present invention.

[0097] As illustrated in FIG. 6, the organic light emitting
display 200 according to another embodiment of the present
invention may include, in addition to the organic light emit-
ting display panel 110 and the power supplier 120, a voltage
detecting unit 230 that is electrically coupled to a portion of
the organic light emitting display panel 110 and a controller
240 that is electrically coupled to the voltage detecting umit
230.

[0098] As illustrated in FIG. 6, the organic light emitting
display 200 may substantially correspond to the organic light
emitting display 100 of FIG. 2. Components having the same
constitution and operation are denoted by the same reference
numeral. In general, only differences between the organic
light emitting display 200 and the organic light emitting dis-
play 100 will be described below.

[0099] As illustrated in FIG. 6, the voltage detecting unit
230 may be electrically coupled between a portion of the
organic light emitting display panel 110 and the power sup-
plier 120. In some embodiments, the voltage detecting unit
230 may only be coupled to a portion (in FIG. 6, one column
in the vertical direction) of the organic light emitting display
panel 110. For example, organic light emitting display panel
110 may include pixel circuit(s) 113a to which the voltage
detecting unit 230 may be coupled and pixel circuit(s) 1135 to
which the voltage detecting unit 230 is not coupled. The pixel
circuit(s) 113a and the pixel circuit(s) 1135 may be coupled to
the power supplier 120 through different wirings.

[0100] The voltage detecting unit 230 may include a resis-
tor (not shown) similar to the voltage detecting unit 130 of the
exemplary display 100. In some embodiments, the resistor
may have a small resistance value so as to exert a slight and/or
minimal influence on the driving operation of the display 200.
Forexample, the resistor may a resistance of, e.g., several tens
to hundreds of ohms.
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[0101] The function of the voltage detecting unit 230 may
be the same as that of the voltage detecting unit 130 in the
exemplary display 100, and thus further description there-
about will be omitted.

[0102] The controller 240 may include an accumulative
addition unit 241, a frame memory 242, a comparison unit
243, and a voltage adjusting unit 244.

[0103] The accumulative addition unit 241 may receive
only a data value applied to the pixel circuit(s) 113a to which
the voltage detecting unit 230 is coupled from the data driver
112. Differently from the exemplary display 100, the accu-
mulative addition unit 241 may not receive a data value of all
pixel circuits 113, but rather only a data value of the pixel
circuit(s) 113a to which the voltage detecting unit 230 is
coupled. The accumulative addition unit 241 may accumulate
only a data value of the pixel circuit(s) 113a to which the
voltage detecting unit 230 is coupled, and may outputs the
same.

[0104] The frame memory 242 may be electrically coupled
to the accumulative addition unit 241. The frame memory 242
may receive an output of the accumulative addition unit 241
as an input. The frame memory 242 may calculate a value of
current flowing through a light-emitting pixel circuit, that is,
a reference value. Hence, the frame memory 242 may store a
lookup table for calculating the reference value. In some
embodiments, the lookup table may be the lookup table 100
of FIG. 5.

[0105] The function of the frame memory 242 may be the
same as that of the frame memory 142 of the exemplary
display 100, and thus further description thereof may not be
repeated.

[0106] The comparison unit 243 may be -electrically
coupled to the voltage detecting unit 230 and the frame
memory 242. The comparison unit 243 may compare a volt-
age value measured in the voltage detecting unit 230 with a
reference value calculated in the frame memory 243, and may
output a difference between the reference value and the mea-
sured voltage value.

[0107] The voltage adjusting unit 244 may be electrically
coupled to the comparison unit 243. Like the voltage adjust-
ing unit 144 of the exemplary display 100 described above,
the voltage adjusting unit 244 may compare the reference
value applied to the voltage adjusting unit 244 with the mea-
sured voltage value, and may calibrate the voltage value of the
power supplier 120.

[0108] Although not illustrated in the drawing, the voltage
detecting unit 230 may be coupled, e.g., to pixel circuit(s)
113a of a single row, e.g., one of the n rows extending along
a horizontal axis, to pixel circuits 1134 of a single column,
e.g., one of the m columns extending along a vertical axis, or
simply one or some of the pixel circuits 113a. That is, e.g., the
voltage detecting unit 230 may be coupled to pixel circuits
1134 occupying a space of the organic light emitting display
panel 110 in the form of a polygon. Referring to FIG. 6, since
such a coupling may be easily conceived by those skilled in
the art, further description about the coupling of the pixel
circuit 113a may not be repeated.

[0109] In the organic light emitting display 200 according
to another embodiment of the present invention, the voltage
detecting unit 230 may be coupled only to one or some of the
pixel circuit(s) 113 of the organic light emitting display
panel 110. The voltage detecting unit 230 may measure a
voltage of the pixel circuit(s) 113a to which it is coupled. The



US 2008/0266216 A1l

comparison unit 240 may compare the reference voltage with
only a data value cotresponding to the pixel circuit(s) 113a.
[0110] Inembodimentsin which only a value of the partial
pixel circuit(s) 113a is employed for measuring and compar-
ing, then the accumulative addition unit 241 may not accu-
mulate data from all pixel circuits of the display, but may only
accumulate partial data, i.e., only data corresponding to the
pixel circuit(s) 113a. Such embodiments may be advanta-
geous because a speed of calculation may become faster.
[0111] Hereinafter, a brightness calibration method for an
organic light emitting display 300 according to yet another
embodiment of the present invention will be described.
[0112] FIG. 7 illustrates a flow chart of a driving method of
an organic light emitting display according to yet another
exemplary embodiment of the present invention.

[0113] As illustrated in FIG. 7, a brightness calibration
method according to another embodiment of the present
invention may include a supplying power operation S1, a
detecting voltage operation S2, a detected voltage to a refer-
ence value comparison operation S3, an increasing/decreas-
ing data value operation S4, and a repeating operation S5.
[0114] The brightness calibration method of FIG. 7 sub-
stantially corresponds to the exemplary brightness calibration
method of FIG. 1. Accordingly, in general, only differences
between the exemplary methods of FIGS. 1 and 7 will be
described below.

[0115] Similar to the power supplying operation S1 of FIG.
1, the power supplying operation S1 may include supplying
power to from a power source to an organic light emitting
display panel, and may be carried out by a power supplier. The
power supplier may serve to supply a constant voltage to a
scan driver and a data driver, as well as to a pixel circuit.
[0116] Similar to the detecting voltage operation S2 of FIG.
1, the detecting voltage operation S2 may include measuring
a voltage value of a portion of an organic light emitting
display panel. Using the voltage detected in the detecting
voltage operation S2, a voltage value for obtaining a constant
brightness of pixel circuit(s) may be obtained. Using such a
voltage value, a value of current flowing through a light-
emitting pixel may be calculated.

[0117] Similar to the comparison operation S3 of FIG. 1,
the comparison operation S3, may compare the detected volt-
age withareference value. By comparing the detected voltage
with a reference value, extent of deterioration of a pixel
circuit and/or an extent of influence of temperature may be
determined.

[0118] The increasing/decreasing operation S4 may
include calibrating a brightness change in accordance with
deterioration and/or temperature change by increasing or
decreasing a voltage value of a data driver with a value
obtained from the comparison operation S3.

[0119] As discussed above, when employing a digital driv-
ing method, a data value of the data driver may be 0 or 1.
Depending on whether a data of an organic light emitting
diode OLED when it emits light is 0 or 1, a driving transistor
Mb of the pixel circuit 113 may be NMOS or PMOS, and an
actual voltage for data 1 may be a high voltage or a low
voltage. Hence, in some embodiments, the organic light emit-
ting display may increase or decrease a data voltage value so
as to calibrate brightness.

[0120] The foregoing operations S1, S2, S3, and S4 may be
repeated by the repeating operation S5 one or more times in
order to perform real-time calibration of the organic light
emitting display.
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[0121] Through these operations S1 to S5, although bright-
ness change may result from deterioration of the pixel circuit
(s) or a change in an ambient temperature, it is possible to
calibrate brightness appropriately. Embodiments of the
invention may enable via, e.g., the aforementioned operations
S1, 82, 83, S4, S5, to calibrate brightness in real-time, and/or
to calibrate a data value.

[0122] FIG. 8 illustrates a schematic block diagram of an
organic light emitting display 300 according to yet another
exemplary embodiment of the present invention. FIGS. 9A
and 9B illustrate graphs of a pattern of a lookup table for
calculating a reference value of a data value and a pattern of
a lookup table for calibrating a data value in the organic light
emitting display 300 according to yet another exemplary
embodiment of the present invention.

[0123] As illustrated in FIG. 8, the organic light emitting
display 300 according to yet another embodiment of the
present invention may include, in addition to the organic light
emitting display panel 110, the power supplier 120, the scan
driver 111 and the voltage detecting unit 130, a controller 340
for controlling a data value applied to the organic light emit-
ting display panel 110.

[0124] As illustrated in FIG. 8, the organic light emitting
display 300 may substantially correspond to the organic light
emitting display 100 of FIG. 2. Elements having the same
constitutions and operations are denoted by the same refer-
ence numeral. In general, only differences between the
organic light emitting display 300 and the organic light emit-
ting display 100 of FIG. 1 will be described below.

[0125] Referring to FIG. 8, the controller 340 may be elec-
trically coupled to the voltage detecting unit 130 and the data
driver 112 of the organic light emitting display panel 110. The
controller 340 may include the accumulative addition unit
141 that is electrically coupled to the voltage detecting unit
130, a frame memory 342 that is electrically coupled to the
accumulative addition unit 141, the comparison unit 143 that
is electrically coupled to the voltage detecting unit 130 and
the frame memory 342, and a gamma adjusting unit 345 that
is electrically coupled to the comparison unit 143.

[0126] The gamma adjusting unit 345 may be electrically
coupled to the comparison unit 143. The gamma adjusting
unit 345 may receive an output of the comparison unit 143.
The gamma adjusting unit 345 may calibrate a data value of
the data driver 112 of the organic light emitting display panel
110.

[0127] In the following description of the exemplary
embodiments, it will be assumed that the driving transistor
Mb of the pixel circuit 113 is PMOS and the organic light
emitting diode OLED emits light when the data “1” is applied
thereto. However, embodiments of the invention are not lim-
ited thereto.

[0128] Referring to FIG. 8, the gamma adjusting unit 345
may receive an output of the comparison unit 143 as an input.
In some embodiments, when an output of the comparison unit
is positive, i.e., a reference value of the frame memory 142 is
larger than the measured voltage value of the voltage detect-
ing unit 130, then the gamma adjusting unit 345 may carry out
calibration for increasing brightness of the organic light emit-
ting diode OLED. That is, e.g., in some embodiments, the
organic light emitting display 300 may calibrate brightness
thereof based on a data value of the data driver 112 thereof.
[0129] In the frame memory 342, a lookup table may be
stored. The lookup table may calibrate a data value of the data
driver 112.
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[0130] FIGS. 9A and 9B illustrate graphs of a pattern of a
lookup table for calculating a reference value of a data value
and a pattern of a lookup table for calibrating a data value in
an organic light emitting display according to yet another
exemplary embodiment of the present invention.

[0131] More particularly, FIG. 9A illustrates a graph of a
pattern of a lookup table that represents a reference value in
accordance with an accumulative data value of the accumu-
lative addition unit 141. In FIG. 9A, the pattern of the lookup
table coincides with the pattern of the lookup table of FIG. 5.
[0132] FIG. 9B illustrates a graph of a pattern of a lookup
table that represents a data increment value in accordance
with an output of the comparison unit 143. A result of the
comparison unit 143 may be a result produced by subtracting
the measured value from the reference value. Referring to
FIG. 9B, it may be possible to employ a lookup table repre-
senting a data increment value in accordance with a result of
the comparison unit 143 using the pattern.

[0133] Depending on an output of the comparison unit 143,
an output value of the gamma adjusting unit 345 may be
determined. Referring to FIG. 9B, an output of the compari-
son unit 143 may be positive or negative. The gamma adjust-
ing unit 345 may reduce a data value by as much as a result
value corresponding to a lookup table employed. As dis-
cussed above, a driving transistor of the pixel circuit(s) 113
may be a PMOS, NMOS or CMOS, and may have a high
voltage value or a low voltage value when a data value of the
data driver 112 is “1.” However, embodiments are not limited
thereto.

[0134] A difference between the organic light emitting dis-
play 300 and the organic light emitting display 100 may
include, depending on a result of the comparison unit 143,
calibrating a data value of the data driver 112, rather than a
voltage value of the power supplier 120. As a result, a lookup
table representing a data increment value in accordance with
an output of the comparison unit 143 of FIG. 9B may be
further required. The lookup table may be stored in the frame
memory 342.

[0135] Hereinafter, an organic light emitting display 400
according to yet another embodiment of the present invention
will be described.

[0136] FIG. 10 illustrates a schematic block diagram of the
organic light emitting display 400 according to yet another
exemplary embodiment of the present invention

[0137] As illustrated in FI1G. 10, the organic light emitting
display 400 may further include, in addition to the organic
light emitting display panel 110 and the power supplier 120,
a voltage detecting unit 430 that may measure a voltage
applied to some pixel circuit(s) 113a of the organic light
emitting display panel 110 and a controller 440 that may be
electrically coupled to the voltage detecting unit 430.

[0138] As illustrated in FIG. 10, the organic light emitting
display 400 may substantially correspond to the aforemen-
tioned organic light emitting displays 200 and 300. Elements
having the same constitution and operation are denoted by the
same reference numeral. Thus, in general, only differences
between the exemplary display 400 and the exemplary dis-
plays 200, 300 will be described hereinafter.

[0139] Asillustrated in FIG. 10, in some embodiments, the
voltage detecting unit 430 may be electrically coupled
between a portion of the organic light emitting display panel
110 and the power supplier 120. In some embodiments, the
voltage detecting unit 230 may only be coupled to a portion
(in FIG. 10, one column in the vertical direction) of the
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organic light emitting display panel 110. For example, the
organic light emitting display panel 110 may include pixel
circuit(s) 113a to which the voltage detecting unit 430 may be
coupled and pixel circuit(s) 1135 to which the voltage detect-
ing unit 430 is not coupled. The pixel circuit(s) 1134 and the
pixel circuit(s) 1135 may be coupled to the power supplier
120 through different wirings. The function of the voltage
detecting unit 430 may be the same as that of the voltage
detecting unit 230 of the exemplary display 200, and thus
further description thereof may not be repeated.

[0140] The controller 440 may include an accumulative
addition unit 441, a frame memory 442, a comparison unit
443 and a gamma adjusting unit 445.

[0141] Inembodiments in which only a value of the partial
pixel circuit(s) 113a is employed for measuring and compar-
ing, then the accumulative addition unit 441 may receive only
a data value applied to the pixel circuit(s) 113a to which the
voltage detecting unit 430 is coupled from the data driver 112.
More particularly, in some embodiments, differently from the
aforementioned embodiment 300, the accumulative addition
unit may not accumulate data from all pixel circuits of the
display, but only partial data, i.e., only data corresponding to
the pixel circuits 113a. Such embodiments may be advanta-
geous because a speed of calculation may become faster.

[0142] The frame memory 442 may be electrically coupled
to the accumulative addition unit 441. The frame memory 442
may receive an output of the accumulative addition unit 441
as an input and may determine a value of current flowing
through a respective light-emitting pixel circuit, i.e., a refer-
ence value. Hence, a lookup table for calculating the refer-
ence value may be stored in the frame memory 442. The
frame memory 442 may store a look up table for calculating
a data calibration value in accordance with an output of the
comparison unit 443. The lookup tables may be the same as
the lookup table of the aforementioned embodiment 300
illustrated in FIGS. 9A and 9B. Since the frame memory 442
may be the same as the frame memory 342 in the aforemen-
tioned embodiment 300, further description thereof may not
be repeated.

[0143] The comparison unit 443 may be electrically
coupled to the voltage detecting unit 430 and the frame
memory 442, and may receive their outputs as an input. The
comparison unit 443 may serve to compare the measured
value of the voltage detecting unit 430 with the calculated
value of the frame memory 443. Except that the measured
value and the calculated value, which may be comparative
aspects of the comparison unit 443, may correspond to cur-
rent values applied to the pixel circuit(s) 113a to which the
voltage detecting unit is coupled, the comparison unit 430
may be the same as the comparison unit 143 of the aforemen-
tioned embodiment 300. Hence, further description thereof
may not be repeated.

[0144] The gamma adjusting unit 445 may be electrically
coupled to the frame memory 442 and the comparison unit
443. The gamma adjusting unit 445 may receive an output of
the comparison unit 443 as an input and may receive a data
calibration value from the lookup table stored in the frame
memory 442. The gamma adjusting unit 445 may perform a
function of calibrating a data value of the data driver 112
through the data calibration value. The gamma adjusting unit
445 may correspond to the gamma adjusting unit 345 of the
aforementioned embodiment 300. Thus, further description
thereabout will be omitted.
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[0145] The organic light emitting display 400 according to
yet another embodiment of the present invention may mea-
sure, differently from the exemplary display 300, only a volt-
age applied to the pixel circuit(s) 113a to which the voltage
detecting unit 430 is coupled. The comparison unit 443 may
compare a data value corresponding only to the pixel circuit
(s) 1134 to which the voltage detecting unit is coupled.
[0146] Ifonly a value of the partial pixel circuit(s) 113a is
used for measuring and comparing, then the accumulative
addition unit 441 may not accumulate all data but only partial
data. Such embodiments may be advantageous because a
speed of calculation may be faster.

[0147] In some embodiments, a controller may be a com-
bination of, e.g., the controllers 140 and 340, or, e.g., a com-
bination of the controllers 240 and 440, so as to control a
voltage of a power supplier and/or a data value.

[0148] According to the organic light emitting display of
the present invention, a brightness change due to a deteriora-
tion of the organic light emitting diode OLED and/or a tem-
perature change in real-time may be compensated by calibrat-
ing a power source voltage value.

[0149] According to the organic light emitting display of
the present invention, a brightness change due to a deteriora-
tion of the organic light emitting diode OLED and/or a tem-
perature change in real-time may be compensated by calibrat-
ing a data value.

[0150] According to the organic light emitting display of
the present invention, a brightness change due to a deteriora-
tion of the organic light emitting diode OLED and/or a tem-
perature change in real-time may be compensated by calibrat-
ing a power source voltage value and/or by calibrating a data
value.

[0151] Exemplary embodiments of the present invention
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.
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 spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. An organic light emitting display including a data driver,
the organic light emitting display including an organic light
emitting panel including a plurality of pixel circuits, the
organic light emitting display comprising:

a power supplier electrically coupled to the organic light

emitting display panel;

a voltage detecting unit electrically coupled to the organic
light emitting display panel and adapted to detect a volt-
age supplied from the power supplier; and

a controller electrically coupled to the voltage detecting
unit and adapted to output a control signal to at least one
of the power supplier and the data driver based on the
detected voltage.

2. The organic light emitting display as claimed in claim 1,
wherein the controller is adapted to at least one of reduce a
voltage value of the power supplier and decrease a brightness
of the pixel circuits when the detected voltage value is larger
than a voltage value calculated in the controller and to at least
one of increase a voltage value of the power supplier and
increase the brightness of the pixel circuits when the detected
voltage value is smaller than a voltage value calculated in the
controller.
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3. The organic light emitting display as claimed in claim 1,
wherein the voltage detecting unit is electrically coupled
between the power supplier and the pixel circuits of the
organic light emitting display panel.

4. The organic light emitting display as claimed in claim 1,
wherein the voltage detecting unit is coupled between the
power supplier and all pixel circuits.

5. The organic light emitting display as claimed in claim 1,
wherein the voltage detecting unit is coupled between the
power supplier and at least one pixel circuit.

6. The organic light emitting display as claimed in claim 1,
wherein the voltage detecting unit is coupled between the
power supplier and the pixel circuits by a resistor and mea-
sures a voltage applied to the resistor.

7. The organic light emitting display as claimed in claim 1,
wherein the controller comprises:

an accumulative addition unit adapted to measure a voltage
value by accumulating a voltage value applied to the
pixel circuits;

a frame memory that is electrically coupled to the organic
light emitting display panel and stores a reference value
for a data value applied to the pixel circuits; and

a comparison unit that is electrically coupled to the accu-
mulative addition unit and the frame memory and com-
pares the reference value with the measured voltage
value calculated in the accumulative addition unit.

8. The organic light emitting display as claimed in claim 7,
wherein the controller further comprises a voltage adjusting
unit that is electrically coupled to the comparison unit and
adjusts a voltage value of the power supplier in accordance
with a result of the comparison unit.

9. The organic light emitting display as claimed in claim 7,
wherein the accumulative addition unit accumulates a voltage
value applied to the pixel circuits for each period of at least
one frame.

10. The organic light emitting display as claimed in claim
7, wherein the frame memory stores a lookup table of the
reference value for the accumulated data value and transfers
the reference value for the data to the comparison unit.

11. The organic light emitting display as claimed in claim
7, wherein the frame memory is one of a PROM, an EPROM,
an EEPROM, and a flash memory.

12. The organic light emitting display as claimed in claim
7, wherein the comparison unit transfers a difference between
the reference value and the detected voltage value to the
voltage adjusting unit.

13. The organic light emitting display as claimed in claim
12, wherein the voltage adjusting unit increases a voltage of
the power supplier as much as a difference between the ref-
erence value and the detected voltage value.

14. The organic light emitting display as claimed in claim
7, wherein the controller further comprises a gamma adjust-
ing unit which is electrically coupled to the comparison unit
and adjusts a data value of the data driver in accordance with
a result of the comparison unit.

15. The organic light emitting display as claimed in claim
7, wherein the accumulative addition unit is electrically
coupled to the voltage detecting unit.

16. The organic light emitting display as claimed in claim
1, wherein the voltage detecting unit is coupled between the
power supplier and only some of the pixel circuits.

17. A driving method of an organic light emitting display
including a data driver, the organic light emitting display
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including an organic light emitting panel including a plurality
of pixel circuits, the method comprising:

supplying power to the organic light emitting display panel

by a power supplier;

detecting a voltage supplied from the power supplier to the

organic light emitting display panel by a voltage detect-
ing unit; and

controlling at least one of the power supplier and the data

driver based on the detected voltage value, the controller
being electrically coupled to the voltage detecting unit.

18. The driving method as claimed in claim 17, wherein
controlling comprises decreasing a voltage value of the power
supplier when a voltage value detected in the voltage detect-
ing unit is larger than a voltage value calculated in the con-
troller and increasing a voltage value of the power supplier
when a voltage value detected in the voltage detecting unit is
smaller than a voltage value calculated in the controller.

19. The driving method as claimed in claim 17, wherein
controlling comprises outputting a control signal for decreas-
ing a brightness of the pixel circuits when a voltage value
detected in the voltage detecting unit is larger than a voltage
value calculated in the controller and outputting a control
signal for increasing a brightness of the pixel circuits when a
voltage value detected in the voltage detecting unit is smaller
than a voltage value calculated in the controller.

20. The driving method as claimed in claim 17, wherein the
voltage detecting unit is electrically coupled between the
power supplier and the pixel circuits of the organic light
emitting display panel.

21. The driving method as claimed in claim 17, wherein the
voltage detecting unit is coupled to the power supplier and all
pixel circuits of the organic light emitting display and detect-
ing comprises detecting a voltage of all the pixel circuits.
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22. The driving method as claimed in claim 17, wherein the
voltage detecting unit is coupled between the power supplier
and at least one pixel circuit.

23. The driving method as claimed in claim 17, wherein the
voltage detecting unit is coupled between the power supplier
and only some of the pixel circuits.

24. The driving method as claimed in claim 17, wherein the
voltage detecting unit is coupled between the power supplier
and the pixel circuits by a resistor and measures a voltage
applied to the resistor.

25. The driving method as claimed in claim 17, wherein
controlling comprises:

determining a detected voltage value by accumulating a

voltage value applied to the pixel circuits;

storing a reference value for a data value applied to the

pixel circuits; and

comparing the reference value with the detected voltage

value.

26. The driving method as claimed in claim 25, wherein
controlling further comprises adjusting a voltage value of the
power supplier in accordance with a result of comparing.

27. The driving method as claimed in claim 26, wherein
adjusting the voltage value comprises increasing/decreasing
avoltage of the power supplier by up to a difference between
the reference value and the detected voltage value.

28. The driving method as claimed in claim 25, wherein
controlling further comprises a data value of the data driver in
accordance with a result of comparing.

29. The driving method as claimed in claim 28, wherein
adjusting the data value comprises increasing/decreasing a
data voltage of the data driver in proportion to a difference
between the reference value and the detected voltage value.

% ok ok sk ok



TRBR(F) BNRKRE RBREED 5 *
K (BE)S US20080266216A1

BRiES US12/081891

R E (R A(E) CHOIEER
RE(EFR)AGE) CHOI& &

LA RE(ERN)AGE) CHOIEER

[#R]REAA CHOI SANGMOO
KREBA CHOI, SANGMOO
IPCHE& G09G3/30
CPCH¥%k=
G09G2320/0285
i £ 1020070039965 2007-04-24 KR
H 2T SR US9105237
SNEBEEHE Espacenet  USPTO
RE(GR)

—HANEAXE RS  BESNMEEBERNBERR  REREHAL
ERRIEBRAIRENALE THERN LR , BERN L TERE
BERATA XL RERIER TARREHAE N E R EARE M LR
HNUNEE , ARBEZRIBERNETHETETRN B BERFEZ
HESHHIERNBERNRPINED —EREIR,

2008-10-30

2008-04-23

VOLTAGE
ADJUSTING UNIT

patsnap

G09G3/3258 G09G2320/0233 G09G2320/0276 G09G2320/048 G09G2320/041 G09G2320/043

120

100

——l POWER SUPPLIER I

ACCUMULAT [ VE
ADDITION UNIT
T

+
VOLTAGE
DETECTING UNIT

142

APPLY OF DIGITAL
IMAGE SIGNAL

7
141

|
112 130

1
i

DATA DRIVER

SCAN

DRIVER

i+

il

[+

7

~—113

—110


https://share-analytics.zhihuiya.com/view/93073aa4-19ac-4014-a230-a7949770e41c
https://worldwide.espacenet.com/patent/search/family/039591302/publication/US2008266216A1?q=US2008266216A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080266216%22.PGNR.&OS=DN/20080266216&RS=DN/20080266216

