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(54) Organic light emitting display and driving method thereof

(57) An organic light emitting display includes a plu-
rality of pixels arranged at intersecting points of data
lines, scan lines and light emitting control lines; a sensing
unit extracting a signal corresponding to a degradation
level of organic light emitting diodes provided in each of
the pixels; a storage unit storing the signal obtained from
the sensing unit, calculating degradation level informa-

tion of the organic light emitting diodes using the stored
signal and storing the calculated information; a conver-
sion unit for converting an input data (Data) into a cor-
rection data (Data’) using the degradation level informa-
tion stored in the storage unit; and a data driver for re-
ceiving the correction data (Data’) outputted from the
conversion unit and generating data signals to be sup-
plied to the circuits.



EP 2 081 176 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to an organic light emitting display and a driving method thereof, and more
particularly to an organic light emitting display capable of displaying an image having uniform luminance regardless of
the degradation of organic light emitting diodes, and a driving method thereof.
[0002] In recent years, there have been developed a variety of flat panel displays having a reduced weight and volume
compared to the cathode ray tube (CRT). The flat panel displays include liquid crystal displays (LCD), field emission
displays (FED), plasma display panels (PDP), organic light emitting displays (OLED), etc.
[0003] Among the flat panel displays, the organic light emitting display uses an organic light emitting diode to display
an image. The organic light emitting diode generates light by recombining electrons and holes. Such an organic light
emitting display is advantageous in that it has a rapid response time and is driven by a small amount of power.
[0004] FIG. 1 is a circuit diagram showing a pixel of a conventional organic light emitting display. Referring to FIG. 1,
the pixel 4 of the conventional organic light emitting display includes an organic light emitting diode (OLED) and a pixel
circuit 2 coupled to a data line (Dm) and a scan line (Sn) to control an organic light emitting diode (OLED).
[0005] An anode electrode of the organic light emitting diode (OLED) is coupled to the pixel circuit 2, and a cathode
electrode is coupled to a second power source (ELVSS). Such an organic light emitting diode (OLED) generates light
having a predetermined luminance using an electric current supplied from the pixel circuit 2. When a scan signal is
supplied to the scan line (Sn), the pixel circuit 2 controls the capacity of current supplied to the organic light emitting
diode (OLED) to correspond to a data signal supplied to the data line (Dm).
[0006] For this purpose, the pixel circuit 2 includes first and second transistors (M1 and M2) and a storage capacitor
(Cst). Here, the second transistor (M2) is coupled between a first power source (ELVDD) and the organic light emitting
diode (OLED), and the first transistor (M1) is coupled between the second transistor (M2), the data line (Dm) and the
scan line (Sn). Also, the storage capacitor (Cst) is coupled between a gate electrode of the second transistor (M2) and
a first electrode.
[0007] More particularly, the gate electrode of the first transistor (M1) is coupled to the scan line (Sn), and the first
electrode is coupled to the data line (Dm). A second electrode of the first transistor (M1) is coupled to one side terminal
of the storage capacitor (Cst).
[0008] Here, the first electrode is set to one of a source electrode and a drain electrode, and the second electrode is
set to the other electrode that is different from the first electrode. For example, if the first electrode is set to a source
electrode, the second electrode is set to a drain electrode. The first transistor (M1) coupled to the scan line (Sn) and the
data line (Dm) is turned on when a scan signal is supplied from the scan line (Sn), and supplies a data signal, supplied
from the data line (Dm), to the storage capacitor (Cst). At this time, the storage capacitor (Cst) is charged with a voltage
corresponding to the data signal.
[0009] A gate electrode of the second transistor (M2) is coupled to one side terminal of the storage capacitor (Cst),
and the first electrode of the second transistor (M2) is coupled to the other side terminal of the storage capacitor (Cst)
and to the first power source (ELVDD). The second electrode of the second transistor (M2) is coupled to an anode
electrode of the organic light emitting diode (OLED).
[0010] Such a second transistor (M2) controls the capacity of current that flows from the first power source (ELVDD)
to the second power source (ELVSS) via the organic light emitting diode (OLED) to correspond to the voltage value
stored in the storage capacitor (Cst). At this time, the organic light emitting diode (OLED) generates light corresponding
to the current capacity supplied from the second transistor (M2).
[0011] However, the conventional organic light emitting display is disadvantageous in that it is impossible to display
an image having a desired luminance due to the efficiency change caused by the degradation of the organic light emitting
diode (OLED).
[0012] The organic light emitting diode (OLED) degrades with time, and therefore light with gradually decreasing
luminance is generated in response to the same data signal.
[0013] Accordingly, an aspect of the present invention provides an organic light emitting display capable of displaying
an image having uniform luminance regardless of the degradation of the organic light emitting diodes by accurately
detecting and storing a degradation level of the organic light emitting diodes provided in each of the pixels, converting
obtained data from the organic light emitting diodes and providing converted data to compensate for the degradation of
the organic light emitting diodes, and a driving method thereof.
[0014] One embodiment of the present invention is achieved by providing an organic light emitting display including
a plurality of pixels arranged in intersecting points of data lines, scan lines and light emitting control lines; a sensing unit
to extract a signal corresponding to a degradation level of organic light emitting diodes provided in each of the pixels; a
storage unit to store a signal extracted from the sensing unit, calculating only information on a degradation level of the
organic light emitting diodes using the stored signal and storing the calculated information; a conversion unit to convert
an input data (Data) into a correction data (Data’) using the information on the degradation level stored in the storage
unit; and a data driver to receive the correction data (Data’) outputted from the conversion unit and generating data
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signals to be supplied to the circuits.
[0015] According to another aspect of the present invention, the sensing unit includes a sensing circuit arranged in
each of channels, wherein the sensing circuit includes a first current source unit to supply a first electric current into an
organic light emitting diode in the pixel; a second current source unit to supply a second electric current into an organic
light emitting diode in the pixel; and first and second switching elements (SW1 and SW2) coupled respectively to the
first and second current source units. The second electric current is higher k times (k is an integer) than the first electric
current.
[0016] According to another aspect of the present invention, the second switching element (SW2) is turned on when
the first switching element (SW1) is turned off, that is, the first and second switching elements are sequentially turned on.
[0017] According to another aspect of the present invention, the sensing unit further includes at least one analog/
digital conversion unit for converting a first voltage into a first digital value, the first voltage being extracted to correspond
to the first electric current supplied to the organic light emitting diode, and converting a second voltage into a second
digital value, the second voltage being extracted to correspond to the second electric current supplied to the organic
light emitting diode.
[0018] According to another aspect of the present invention, the storage unit includes a first register to store a first
digital value; a second register to store a second digital value; a processing unit extracting only information on a degra-
dation level of an organic light emitting diode in each of pixels using a value stored in the first and second registers; and
a third register to store the information on the degradation level of the organic light emitting diode in each of the pixel,
the information being extracted from the processing unit. The processing unit multiplies the first digital value stored in
the first register by k (k is an integer), and generates the difference between the k-time first digital value and the second
digital value stored in the second register.
[0019] According to another aspect of the present invention, the conversion unit includes a look-up table (LUT) ad-
dressed by a signal outputted from the storage unit to generate a certain corrected value; and a frame memory to store
the corrected value generated in the look-up table. The signal outputted from the storage unit is information regarding
the degradation level of the organic light emitting diode in each of the pixels, the information being stored in third register
of the storage unit.
[0020] Another embodiment of the present invention is achieved by providing a method for driving an organic light
emitting display, the method including: generating a first voltage while supplying a first electric current to an organic light
emitting diode included in each of the pixels; generating a second voltage while supplying a second electric current to
an organic light emitting diode included in each of the pixels; converting the first voltage and the second voltage into a
first digital value and a second digital value, respectively, and storing the converted first and second digital values;
extracting only information on a degradation level of the organic light emitting diode in each of the pixels using the stored
first and the second digital value; converting an input data (Data) into a correction data (Data’) so as to display an image
having uniform luminance regardless of the degradation level of the organic light emitting diode, by using the extracted
information on the degradation level of the organic light emitting diode in each of the pixels; and supplying a data signal
to data lines, the data line corresponding to the correction data (Data’).
[0021] According to another aspect of the present invention, the first voltage and the second voltage are generated
during a non-display period prior to displaying an image after a power source is applied to the organic light emitting display.
[0022] Additional aspects and/or advantages of the invention will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be learned by practice of the invention.
[0023] These and/or other aspects and advantages of the invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in conjunction with the accompanying drawings in which:

FIG. 1 is a circuit diagram showing a conventional pixel;
FIG. 2 is a block diagram showing an organic light emitting display according to one exemplary embodiment of the
present invention;
FIG. 3 is a circuit diagram showing one exemplary embodiment of the pixel as shown in FIG. 2;
FIG. 4 is a diagram schematically showing a sensing unit, a storage unit, a conversion unit, and a data driver as
shown in FIG. 2;
FIG. 5 is a diagram schematically showing a sensing circuit of the sensing unit as shown in FIG. 4;
FIG. 6 is a diagram schematically showing an internal configuration of the storage unit as shown in FIG. 4;
FIG. 7 is a diagram schematically showing an internal configuration of the conversion unit as shown in FIG. 4; and
FIG. 8 is a block diagram showing one exemplary embodiment of the data driver as shown in FIG. 4.

[0024] Reference will now be made in detail to the present embodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein like reference numerals refer to the like elements throughout. The
embodiments are described below in order to explain the present invention by referring to the figures.
[0025] Hereinafter, certain exemplary embodiments according to the present invention will be described with reference
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to the accompanying drawings. Here, when a first element is described as being coupled to a second element, the first
element may be not only directly coupled to the second element but may also be indirectly coupled to the second element
via a third element. Further, some of the elements that are not essential to the complete understanding of the invention
are omitted for clarity. Also, like reference numerals refer to like elements throughout.
[0026] FIG. 2 is a diagram showing an organic light emitting display according to one exemplary embodiment of the
present invention. Referring to FIG. 2, the organic light emitting display according to one exemplary embodiment of the
present invention includes a pixel unit 130, a scan driver 110, a sense line driver 160, a data driver 120, and a timing
controller 150. Also, the organic light emitting display according to one exemplary embodiment of the present invention
further includes a sensing unit 180, a storage unit 170, and a conversion unit 190.
[0027] In the present exemplary embodiment of the present invention, reference electric currents having different
levels are supplied to an organic light emitting diode in each of the pixels 140 so as to accurately detect a degradation
level of the organic light emitting diode in each of the pixels 140 included in the pixel unit 130. Then, a voltage of each
of the organic light emitting diodes is measured, the voltage being generated by the supply of the electric current. Next,
an accurate degradation level of the organic light emitting diodes is calculated using the information on each of the
measured voltages. Therefore, this exemplary embodiment is characterized in that the degradation level of the organic
light emitting diodes is prevented from being distorted by a voltage drop (IR DROP) that is caused by the resistance of
lines through which the information on the degradation level is obtained and supplied, the internal resistance of switching
elements arranged on the lines, etc.
[0028] The pixel unit 130 includes pixels 140 arranged on intersecting points of scan lines (S1 to Sn), light emitting
control lines (E1 to En), sense lines (CL1 to CLn), and data lines (D1 to Dm). The pixels 140 receive power from a first
power source (ELVDD) and a second power source (ELVSS) from the outside. The pixels 140 control current capacity
to correspond to a data signal, the current capacity being supplied from the first power source (ELVDD) to the second
power source (ELVSS) via the organic light emitting diodes. A light having a predetermined luminance is generated in
the organic light emitting diodes.
[0029] The scan driver 110 supplies a scan signal to the scan lines (S1 to Sn) under the control of the timing controller
150. Also, the scan driver 110 supplies a light emitting control signal to the light emitting control lines (E1 to En) under
the control of the timing controller 150. Therefore, the scan driver 110 drives the scan lines (S1 to Sn) and the light
emitting control lines (E1 to En).
[0030] The sense line driver 160 drives the sense lines (CL1 to CLn) by supplying a sense signal to the sense lines
(CL1 to CLn) under the control of the timing controller 150.
[0031] The data driver 120 drives the data lines (D1 to Dm) by supplying a data signal to the data lines (D1 to Dm)
under the control of the timing controller 150.
[0032] The sensing unit 180 obtains degradation level information of the organic light emitting diode included in each
of the pixels 140. To do so, the sensing unit 180 supplies different levels of reference electric currents to the organic
light emitting diodes so as to accurately obtain the degradation level of the organic light emitting diode in each of the
pixels 140. Such a sensing unit 180 obtains a degradation level of the organic light emitting diode by measuring a voltage
of each of the organic light emitting diodes, the voltage being generated by the supply of the electric current.
[0033] Here, the degradation information of the organic light emitting diodes is preferably carried out for a non-display
period prior to displaying an image after a power source is applied to the organic light emitting display. That is, the
degradation information of the organic light emitting diodes may be obtained whenever the power source is applied to
the organic light emitting display.
[0034] The storage unit 170 stores a signal output by the sensing unit 180, calculates an exact degradation level of
the organic light emitting diode using the stored signal, and stores the calculated degradation level.
[0035] That is, the storage unit 170 calculates the degradation level of the organic light emitting diode using the
information on each of the voltages output by the sensing unit 180. Therefore, the storage unit 170 prevents the organic
light emitting diodes from being distorted by a voltage drop (IR DROP) that is caused by the resistance of lines through
which the information on the degradation level is extracted and supplied, the internal resistance of switching elements
arranged on the lines, etc.
[0036] The conversion unit 190 converts an input data (Data) from the timing controller 150 into a correction data
(Data’) so as to display an image with uniform luminance regardless of the degradation level of the organic light emitting
diodes, by using the degradation level information stored in the storage unit 170.
[0037] That is, data (Data), which is input from the outside and output from the timing controller 150, is converted into
correction data (Data’) by the conversion unit 190 so as to compensate for the degradation of the organic light emitting
diodes, and then supplied to the data driver 120. Then, the data driver 120 generates a data signal using the converted
correction data (Data’), and supplies the generated data signal to the pixels 140.
[0038] The timing controller 150 controls the data driver 120, the scan driver 110, and the sense line driver 160.
[0039] FIG. 3 shows one exemplary embodiment of the pixel shown in FIG. 2. For convenience of description, it is
shown that a pixel is coupled to an mth data line (Dm) and an nth scan line (Sn).
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[0040] Referring to FIG. 3, the pixel 140 according to one exemplary embodiment of the present invention includes
an organic light emitting diode (OLED) and a pixel circuit 142 for supplying an electric current to the organic light emitting
diode (OLED).
[0041] An anode electrode of the light emitting diode (OLED) is coupled to the pixel circuit 142, and a cathode electrode
is coupled to the second power source (ELVSS). Such an organic light emitting diode (OLED) generates light having a
predetermined luminance to correspond to an electric current supplied from the pixel circuit 142.
[0042] The pixel circuit 142 receives a data signal supplied to the data line (Dm) when a scan signal is supplied to the
scan line (Sn). Also, the pixel circuit 142 supplies the information about the degradation of the organic light emitting
diode (OLED) to the sensing unit 180 when a sense signal is supplied to the sense line (CLn). For this purpose, the pixel
circuit 142 includes 4 transistors (M1 to M4) and one first capacitor (C1).
[0043] A gate electrode of the first transistor (M1) is coupled to the scan line (Sn), and a first electrode of the first
transistor (M1) is coupled to the data line (Dm), and a second electrode of the first transistor (M1) is coupled to a first
node (A).
[0044] A gate electrode of the second transistor (M2) is coupled to the first node (A), and a first electrode of the second
transistor (M2) is coupled to the first power source (ELVDD).
[0045] Also, a first capacitor (C1) is coupled between the first power source (ELVDD) and the first node (A).
[0046] The second transistor (M2) controls the current capacity corresponding to the voltage value stored in the first
capacitor (C1), and the current flowing from the first power source (ELVDD) to the second power source (ELVSS) via
the organic light emitting diode (OLED). The organic light emitting diode (OLED) generates light corresponding to the
current capacity supplied from the second transistor (M2).
[0047] A gate electrode of the third transistor (M3) is coupled to the light emitting control line (En), and a first electrode
of the third transistor (M3) is coupled to the second electrode of the second transistor (M2). A second electrode of the
third transistor (M3) is coupled to the organic light emitting diode (OLED). The third transistor (M3) is turned off when a
light emitting control signal is supplied to the light emitting control line (En) (at a high level), and turned on when a light
emitting control signal is supplied to the light emitting control line (En) (at a low level). Here, the light emitting control
signal is supplied to the first capacitor (C1) for a period (a programming period) for charging a voltage corresponding to
the data signal and a period (an OLED degradation sensing period) for sensing information about the degradation of
the organic light emitting diode (OLED).
[0048] A gate electrode of the fourth transistor (M4) is coupled to the sense line (CLn), and a first electrode of the
fourth transistor (M4) is coupled to an anode electrode of the organic light emitting diode (OLED). Also, a second electrode
of the fourth transistor (M4) is coupled to the data line (Dm). The fourth transistor (M4) is turned on when a sense signal
is supplied to the sense line (CLn), and turned off in the other cases. Here, the sense signal is supplied for a period (an
OLED degradation sensing period) for sensing information on the degradation of the organic light emitting diode (OLED).
[0049] However, when the information on the degradation of the organic light emitting diode (OLED) is sensed, the
sensed signal is supplied to the sensing unit 180 via the fourth transistor (M4) and the data line (Dm). Therefore, the
information about the degradation of the organic light emitting diode (OLED) may be distorted by a voltage drop (IR
DROP) that is caused by an inherent resistance of the data line (Dm) and an internal resistance of the fourth transistor
(M4), etc.
[0050] In the present exemplary embodiment of the present invention, reference electric currents having different
levels are supplied to the organic light emitting diode (OLED) in each of the pixels 140 so as to obtain a degradation
level of the organic light emitting diode (OLED) in each of the pixels 140 included in the pixel unit 130. Then, a voltage
of each of the organic light emitting diode is measured, the voltage being generated by the supply of the electric current.
Next, a degradation level of the organic light emitting diodes (OLED) is calculated using the information on each of the
measured voltages. Therefore, an aspect of the present invention is characterized in that the information about the
degradation level of the organic light emitting diodes is prevented from being distorted by a voltage drop (IR DROP) that
is caused by the resistance of lines through which the information on the degradation level is obtained and supplied, the
internal resistance of switching elements arranged on the lines, etc.
[0051] Hereinafter, a sensing unit, a storage unit, and a conversion unit provided in this exemplary embodiment of the
present invention will be described in more detail.
[0052] FIG. 4 is a diagram schematically showing a sensing unit 180, a storage unit 170, and a conversion unit 190
as shown in FIG. 2. FIG. 4 also shows that a pixel is coupled to an mth data line (Dm).
[0053] Referring to FIG. 4, a sensing circuit 181 and an analog/digital conversion unit (hereinafter, referred to as
"ADC") 182 are provided in each of the channels of the sensing unit 180 (Here, one ADC may be shared with a plurality
of channels or all channels).
[0054] At this time, the sensing unit 180 obtains degradation level information of the organic light emitting diode
included in each of the pixels 140. For this purpose, the sensing unit 180 supplies different levels of reference electric
currents to organic light emitting diodes so as to exactly extract the degradation level of the organic light emitting diode
in each of the pixels 140. Such a sensing unit 180 obtains the degradation level information of the organic light emitting
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diodes by measuring a voltage of each of the organic light emitting diodes, the voltage being generated by the supply
of the electric current.
[0055] Also, the information obtained from the sensing unit 180 is supplied to the storage unit 170. The storage unit
170 stores a signal output by the sensing unit 180, calculates a degradation level of the organic light emitting diodes
using the stored signal, and stores the calculated degradation level.
[0056] The storage unit 170 calculates the degradation level information of the organic light emitting diodes using the
information of each of the voltages obtained from the sensing unit 180. Therefore, the storage unit 170 prevents the
degradation level information of the organic light emitting diodes from being distorted by a voltage drop (IR DROP) that
is caused by the resistance of lines through which the degradation level information is obtained and supplied, the internal
resistance of switching elements arranged on the lines, etc.
[0057] Also, the conversion unit 190 converts an input data (Data) from the timing controller 150 into a correction data
(Data’) so as to display an image with uniform luminance regardless of the degradation level of the organic light emitting
diodes, by using the degradation level information stored in the storage unit 170. The correction data (Data’) is supplied
to the data driver 120, and finally to each of the pixels 140 in the panel.
[0058] FIG. 5 is a diagram schematically showing a sensing circuit of the sensing unit as shown in FIG. 4. Referring
to FIG. 5, the sensing circuit 181 includes first and second current source units 183 and 185 and switching elements
(SW1 and SW2) coupled respectively to the first and second current source units 183 and 185.
[0059] The first current source unit 183 supplies a first electric current (Iref) to the pixels 140 when a first switching
element (SW1) is turned on. That is, the first electric current is supplied to the organic light emitting diodes (OLED)
included in the pixels 140, and a predetermined voltage generated in the organic light emitting diode of each of the pixels
140 is supplied to the ADC 182 when the first electric current is supplied to the pixels 140. At this time, the predetermined
voltage (or, a first voltage) generated by the first current source unit 183 has the degradation level information of the
organic light emitting diodes (OLED).
[0060] An internal resistance value of the organic light emitting diode (OLED) is changed according to the degradation
of the organic light emitting diode (OLED). That is, a voltage value is changed, the voltage value being generated by
the electric current that is applied to correspond to the degradation of the organic light emitting diode. Therefore, it is
possible to obtain the degradation information of the organic light emitting diode (OLED) using the changed voltage value.
[0061] However, the first voltage (VS1) does not include only an anode voltage value (VOLED,anode1) of the organic
light emitting diodes because of the application of the first electric current, but also includes a voltage value (∆VDm)
dropped by the data line (Dm); and a voltage value (∆VM4) dropped by the fourth transistor (M4), as described above.
That is, the first voltage (VS1) becomes VS1 = VOLED,mode1 + ∆VDm+ ∆VM4.
[0062] This indicates that the first voltage (VS1) includes only the degradation information of the organic light emitting
diodes (OLED).
[0063] According to the present exemplary embodiment of the present invention, a second current source unit 185
for supplying a second electric current (2Iref) is further provided to obtain exact degradation information of the organic
light emitting diode.
[0064] That is, the second current source unit 185 supplies a second electric current (2Iref) to the pixels 140 when a
second switching element (SW2) is turned on, and supplies a predetermined voltage, generated in the organic light
emitting diode in each of the pixels 140, to the ADC 182 when the second electric current is supplied to the pixels 140.
The second electric current is supplied via the organic light emitting diodes (OLED) included in the pixels 140. Therefore,
the predetermined voltage (or, a second voltage) generated in the second current source unit 185 has the degradation
information of the organic light emitting diodes (OLED).
[0065] In the present exemplary embodiment of the present invention, the second electric current is twice as high as
the first electric current, which is merely one exemplary embodiment. Therefore, the present invention is not particularly
limited thereto.
[0066] Also, the second switching element (SW2) is turned on when the first switching element (SW1) is turned off,
i.e., it is preferable that the first and second switching elements (SW1 and SW2) are not turned on at the same time but
are rather sequentially turned on.
[0067] As described above, the degradation information of the organic light emitting diodes is preferably obtained
during a non-display period prior to displaying an image after a power source is applied to the organic light emitting
display. That is, the first and second switching elements (SW1 and SW2) are sequentially turned on during the non-
display period.
[0068] In this case, the second voltage (VS2) includes not only an anode voltage value (VOLED,anode2) of the organic
light emitting diodes by the application of the second electric current, but also includes a voltage value (∆VDm’) drop of
the data line (Dm); and a voltage value (∆VM4’) drop of the fourth transistor (M4), as described above. That is, the second
voltage (VS2) becomes VS2 = VOLED,anode2 + ∆VDm’ + ∆VM4’.
[0069] However, for the exemplary embodiment, ∆VDm’� 2∆VDm, and ∆VM4’ � 2∆VM4 since the second electric current
(2Iref) is twice as high as the first electric current (Iref).
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[0070] As described above, two current source units 183 and 185 are provided to supply different levels of electric
currents, therefore the degradation level information of the orgain light emitting diode in each of the pixels 140 is obtained
from each of the voltage values corresponding to the supplied electric currents. This prevents the degradation level
information of the organic light emitting diodes from being distorted by a voltage drop (IR DROP) that is caused by the
resistance of a data line (Dm) through which the information on the degradation level is extracted and supplied, the
internal resistance of a fourth transistor (M4) arranged on the data line (Dm), etc.
[0071] Also, each of the extracted first voltage (VS1) and second voltage (VS2) is converted into respective digital
values corresponding to the extracted first voltage (VS1) and the second voltage (VS2) by the ADC 182. That is, the first
voltage (VS1) is converted into the first digital value, and the second voltage (VS2) is converted into the second digital value.
[0072] FIG. 6 is a diagram schematically showing an internal configuration of the storage unit shown in FIG. 4.
[0073] As described above, the storage unit 170 calculates an exact degradation level of the organic light emitting
diode using the information of each of the voltages obtained from the sensing unit 180. Therefore, the storage unit 170
prevents the degradation level of the organic light emitting diodes from being distorted by a voltage drop (IR DROP) that
is caused by the resistance of a data line (Dm) through which the information on the degradation level is extracted and
supplied, the internal resistance of a fourth transistor (M4) arranged on the data line (Dm), etc.
[0074] More particularly referring to FIG. 6, the storage unit 170 includes a first register 172, a second register 174,
a processing unit 176, and a third register 178.
[0075] A digital value into which a first voltage (VS1) is converted by the ADC 182 is stored in the first register 172,
the first voltage (VS1) being generated according to the supply of the first electric current (Iref) of the first current source
unit 183. A digital value into which a second voltage (VS2) is converted by the ADC 182 is stored in the second register
174, the second voltage (VS2) being generated according to the supply of the second electric current (2Iref) of the second
current source unit 185. Also, the processing unit 176 s obtains accurate degradation level information of the organic
light emitting diode in each of the pixels using a value stored in the first and second register. The degradation level
information of the organic light emitting diode in each of the pixels obtained from the processing unit is stored in the third
register 178.
[0076] Therefore, a digital value of the first voltage (VS1), e.g., VOLED,anode1 + ∆VDm + ∆VM4 is stored in the first register
172, and a second voltage (VS2), e.g., VOLED,anode2 + ∆VDm’+ ∆VM4’ is stored in the second register 174.
[0077] For this exemplary embodiment of the present invention, ∆VDm’ � 2∆VDm, and ∆VM4’ � 2∆VM4 since the second
electric current (2Itef) is twice as high as the first electric current (1ref).
[0078] As a result, the processing unit 176 doubles the first digital value stored in the first register 172, as shown in
FIG. 6, by using the information on the degradation level, generates the difference between the doubled first digital value
and the second digital value stored in the second register, and stores the generated difference in the third register 178.
[0079] The value stored in the third register 178 becomes the degradation level information of the organic light emitting
diodes whose effects by voltage drop (IR DROP) are removed, the voltage drop (IR DROP) being generated by the
resistance of the data line (Dm) and the internal resistance of the fourth transistor (M4).
[0080] Therefore, an operation in the processing unit 176 is represented by the following equations. 

[0081] According to the equations, effects by the voltage drop (IR DROP) are almost removed by the operation of the
processing unit 176, the voltage drop (IR DROP) being generated by the resistance of the data line (Dm) and the internal
resistance of the fourth transistor (M4). Eventually, the digital value outputted from the processing unit 176 and stored
in the third register 178 becomes the degradation level information of the organic light emitting diodes.
[0082] FIG. 7 is a diagram schematically showing an internal configuration of the conversion unit shown in FIG. 4.
[0083] The conversion unit 190 converts an input data (Data)from the timing controller into a correction data (Data’)
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so as to display an image with uniform luminance regardless of the degradation level of the organic light emitting diodes,
by using the degradation level information stored in the third register 178 of the storage unit 170. Then, the correction
data (Data’) converted in the conversion unit 190 is supplied to the data driver 120, and finally supplied to each of the
pixels 140 in the panel.
[0084] More particularly referring to FIG. 7, the conversion unit 190 includes a look-up table (LUT) 192 and a frame
memory 194. Here, the look-up table (LUT) 192 is addressed by a signal outputted from the storage unit 170 to generate
a certain corrected value. The corrected value generated in the look-up table 192 is stored in the frame memory 194.
[0085] The conversion unit 190 receives the degradation level information stored in the third register 178 of the storage
unit 170, and converts an input data (Data) into a correction data (Data’) through the look-up table 192 and the frame
memory 194 so as to display an image with uniform luminance regardless of the degradation level of the organic light
emitting diodes provided in each of the pixels. Then, the correction data (Data’) converted in the conversion unit 190 is
supplied to the data driver 120, and finally supplied to the data driver 120.
[0086] FIG. 8 is a block diagram showing one exemplary embodiment of the data driver as shown in FIG. 4.
[0087] Referring to FIG. 8, the data driver 120 includes a shift register unit 121, a sampling latch unit 122, a holding
latch unit 123, a DAC unit 124, and a buffer unit 125.
[0088] The shift register unit 121 receives a source start pulse (SSP) and a source shift clock (SSC) from the timing
controller 150. The shift register unit 121 receiving the source shift clock (SSC) and the source start pulse (SSP) se-
quentially generates an m-numbered sampling signal while shifting a source start pulse (SSP) in every one cycle of the
source shift clock (SSC). For this purpose, the shift register unit 121 includes m-numbered shift registers (1211 to 121m).
[0089] The sampling latch unit 122 sequentially stores the correction data (Data’) in response to the sampling signal
sequentially supplied from the shift register unit 121. For this purpose, the sampling latch unit 122 includes m-numbered
sampling latches 1221 to 122m so as to store m-numbered correction data (Data’).
[0090] The holding latch unit 123 receives a source output enable (SOE) signal from the timing controller 150. The
holding latch unit 123 receiving the source output enable (SOE) signal receives the stored correction data (Data’) from
the sampling latch unit 122. The holding latch unit 123 supplies the correction data (Data’) to the DAC unit 124. For this
purpose, the holding latch unit 123 includes m-numbered holding latches 1231 to 123m.
[0091] The DAC unit 124 receives correction data (Data’) from the holding latch unit 123, and generates m-numbered
data signals to correspond to the received correction data (Data’). The DAC unit 124 includes m-numbered digital/analog
converters (DAC) 1241 to 124m. That is, the DAC unit 124 generates m-numbered data signals using the DACs 1241
to 124m arranged in every channel, and supplies the generated data signals into the buffer unit 125.
[0092] The buffer unit 125 supplies the m-numbered data signals supplied from the DAC unit 124 into each of the m-
numbered data lines (D1 to Dm). The buffer unit 125 includes m-numbered buffers 1251 to 125m.
[0093] According to the exemplary embodiment of the present invention, the organic light emitting display has an
advantage that it is possible to display an image having uniform luminance regardless of the degradation of the organic
light emitting diodes.
[0094] While the present invention has been described in connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included within the scope of the appended claims.

Claims

1. An organic light emitting display comprising:

a plurality of pixels;
a sensing unit for extracting a signal corresponding to a degradation level of organic light emitting diodes provided
in each of the pixels;
a storage unit for storing the signal obtained by the sensing unit, calculating degradation level information of
the organic light emitting diodes using the stored signal, and storing the degradation level information;
a conversion unit for converting input data into correction data using the degradation level information stored
in the storage unit; and
a data driver to receive the correction data output from the conversion unit and to generate data signals to be
supplied to the plurality of pixels.

2. The organic light emitting display according to claim 1, wherein the sensing unit includes a sensing circuit, wherein
the sensing circuit comprises:

a first current source unit to supply a first electric current into the organic light emitting diode provided in each
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of the pixels;
a second current source unit to supply a second electric current into the organic light emitting diode provided
in each of the pixels; and
first and second switching elements (SW1 and SW2) coupled respectively to the first and second current source
units.

3. The organic light emitting display according to claim 2, wherein the second electric current is k times higher than
the first electric current, where k is an integer.

4. The organic light emitting display according to claim 2 or 3, wherein the second switching element (SW2) is turned
on when the first switching element (SW1) is turned off.

5. The organic light emitting display according to claim 2 or 3, wherein the first (SW1) and second (SW2) switching
elements are sequentially turned on.

6. The organic light emitting display according to any one of claims 2 to 5, wherein the sensing unit further comprises
at least one analog/digital conversion unit to convert a first voltage into a first digital value, the first voltage corre-
sponding to the first electric current supplied to the organic light emitting diodes, and to convert a second voltage
into a second digital value, the second voltage corresponding to the second electric current supplied to the organic
light emitting diodes.

7. The organic light emitting display according to claim 6, wherein the storage unit comprises:

a first register to store the first digital value;
a second register to store the second digital value;
a processing unit to extract degradation level information of the organic light emitting diode in each of the pixels
using a value stored in the first and second registers; and
a third register to store the degradation level information of the organic light emitting diode in each of the pixels,
the degradation level information being obtained from the processing unit.

8. The organic light emitting display according to claim 7, wherein the processing unit multiplies the first digital value
stored in the first register by k, where k is an integer, and generates a difference between the multiplication of the
k and the first digital value and the second digital value stored in the second register.

9. The organic light emitting display according to claim 7, wherein the conversion unit comprises:

a look-up table (LUT) addressed by the signal outputted from the storage unit to generate a corrected value; and
a frame memory storing the corrected value generated in the look-up table.

10. The organic light emitting display according to claim 9, wherein the signal output from the storage unit is the deg-
radation level information of the organic light emitting diode in each of the pixels, the degradation level information
being stored in the third register of the storage unit.

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

generating a first voltage while supplying a first electric current to an organic light emitting diode included in
each of a plurality of pixels;
generating a second voltage while supplying a second electric current to the organic light emitting diode included
in each of the pixels;
converting the first voltage and the second voltage into a first digital value and a second digital value, respectively,
and storing the first and second digital values;
extracting degradation level information of the organic light emitting diode in each of the pixels using the stored
first and the second digital values;
converting input data into correction data so as to display an image having substantially uniform luminance
regardless of the degradation level of the organic light emitting diode, by using the degradation level information
of the organic light emitting diode in each of the pixels; and
supplying the correction data to data lines.
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12. The method for driving the organic light emitting display according to claim 11, wherein the first voltage and the
second voltage are generated during a non-display period prior to displaying an image and after a power source is
applied to the organic light emitting display.

13. The method for driving the organic light emitting display according to claim 11 or 12, wherein the second electric
current is k times higher than the first electric current, where k is an integer.
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