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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0084730, filed on
Aug. 23,2007, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to an organic light

emitting display and a driving method thereof, and in particu-
lar to an organic light emitting display and a driving method
thereof capable of displaying an image with substantially
uniform luminance.

[0004] 2. Discussion of Related Art

[0005] Recently, various flat panel display devices having
reduced weight and volume, which are disadvantages of cath-
ode ray tubes, have been developed. Types of flat panel dis-
play devices include a liquid crystal display (LCD), a field
emission display (FED), a plasma display panel (PDP) and an
organic light emitting display, etc.

[0006] An organic light emitting display among the flat
panel display devices displays an image using organic light
emitting diodes (OLEDs) that generate light using the recom-
bination of electrons and holes. Such organic light emitting
display has advantages that it has a high response speed and is
driven with low power consumption.

[0007] FIG. 1 is a circuit diagram showing a pixel of an
organic light emitting display. Referring to FIG. 1, the pixel 4
of the organic light emitting display includes a pixel circuit 2
coupled to an organic light emitting diode OLED, a data line
Dm, and a scan line Sn to control the organic light emitting
diode OLED.

[0008] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 2 and a cathode
electrode of the organic light emitting diode OLED is coupled
to a second power supply ELVSS. The organic light emitting
diode OLED is light emitted at luminance corresponding to
current supplied from the pixel circuit 2.

[0009] The pixel circuit 2 controls the amount of current
supplied to the organic light emitting diode OLED corre-
sponding to a data signal supplied to the data line Dm when a
scan signal is supplied to the scan line Sn.

[0010] To this end, the pixel circuit 2 includes a second
transistor M2 coupled between a first power supply ELVDD
and the organic light emitting diode OLED; a first transistor
M1 coupled between the second transistor M2, the data line
Dm, and the scan line Sn; and a storage capacitor Cst coupled
between a first electrode and a gate electrode of the second
transistor M2.

[0011] A gateelectrode 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. A second electrode of the
first transistor M1 is coupled to one terminal of the storage
capacitor Cst.

[0012] Herein, the first electrode is one of a source elec-
trode and a drain electrode and the second electrode is the
other one of the source electrode and the drain electrode. For
example, if the first electrode is the source electrode, the
second electrode is the drain electrode. Thefirst transistor M1
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coupled to the scan line Sn and the data line Dm is turned on
when the scan signal is supplied from the scan line Sn to
supply the data signal supplied from the data line Dm to the
storage capacitor Cst. At this time, the storage capacitor Cst
charges voltages corresponding to the data signal.

[0013] The gate electrode of the second transistor M2 is
coupled to one terminal of the storage capacitor Cst and the
first electrode of the second transistor M2 is coupled to the
other terminal of the storage capacitor Cst and the first power
supply ELVDD. The second electrode of the second transistor
M2 is coupled to the anode electrode of the organic light
emitting diode OLED.

[0014] The second transistor M2 controls the amount of
current flowing from the first power supply ELVDD to the
second power supply ELVSS via the organic light emitting
diode OLED, where the amount of current corresponds to a
voltage value stored in the storage capacitor Cst. At this time,
the organic light emitting diode OLED generates light corre-
sponding to the amount of current supplied from the second
transistor M2.

[0015] However, there is a problem that such an organic
light emitting display cannot display an image with desired
luminance due to the efficiency change according to the deg-
radation of the organic light emitting diode OLED.

[0016] In practice, the organic light emitting diode OLED
is degraded as time elapses so that light with gradually
reduced luminance is generated. Also, the conventional
organic light emitting display has a problem in that the image
with uniform Iuminance is not displayed due to the non-
uniformity of the threshold voltage/mobility of the driving
transistor M2 included in the pixels 4.

SUMMARY OF THE INVENTION

[0017] Itis an aspect according to an exemplary embodi-
ment of the present invention to provide an organic light
emitting display and a driving method thereof capable of
displaying an image with substantially uniform luminance
irrespective of degradation of organic light emitting diodes
and threshold voltage/mobility of driving transistors.

[0018] An organic light emitting display according to an
exemplary embodiment of the present invention includes: a
plurality of pixels at crossing portions of data lines, scan lines,
and emission control lines; each of the plurality of pixels
including an organic light emitting diode for emitting light
and a driving transistor for driving the organic light emitting
diode: a sensor for sensing degradation information of the
organic light emitting diodes and mobility information of the
driving transistors; a converter for storing the degradation
information of the organic light emitting diodes and the
mobility information of the driving transistors and for con-
verting input data to corrected data by utilizing the degrada-
tion information and the mobility information; and a data
driver for receiving the corrected data output from the con-
verter and for generating data signals utilizing the corrected
data to be supplied to the plurality of pixels via the data lines.
[0019] A driving method of an organic light emitting dis-
play according to an embodiment of the present invention
includes: generating a first voltage while supplying a first
current to organic light emitting diodes included in a plurality
of pixels; converting the first voltage to a first digital value and
storing the first digital value in a memory; generating a sec-
ond voltage while sinking a second current via driving tran-
sistors in the plurality of pixels; generating a third voltage
while sinking a third current via the driving transistors in the
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plurality of pixels; converting information corresponding to a
difference between the second voltage and the third voltage to
a second digital value and storing the second digital value in
the memory; converting input data to corrected data to display
an image with substantially uniform luminance utilizing the
first and second digital values stored in the memory irrespec-
tive ofthe degradation of the organic light emitting diodes and
the mobility of the driving transistors; and providing data
signals corresponding to the corrected data to data lines.
[0020] A driving method of an organic light emitting dis-
play according to another embodiment of the present inven-
tion includes: measuring voltage change across organic light
emitting diodes in a plurality of pixels by utilizing a first
current and storing the voltage change; sequentially sinking a
second current and a third current via driving transistors in the
plurality of pixels to measure a second voltage corresponding
to the second current and a third voltage corresponding to the
third current and to store a difference between the second
voltage and the third voltage; converting input data to cor-
rected data utilizing the voltage change and the different
between the second and third voltages to compensate for the
degradation of the organic light emitting diodes and a vari-
ance in mobility among the driving transistors; and applying
data signals corresponding to the corrected data to the plural-
ity of pixels during a display period and compensating for
threshold voltages of the driving transistors in respective
pixel circuits of the plurality of pixels through an initializa-
tion process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and/or other embodiments and features of the
invention will become apparent and more readily appreciated
from the following description of certain exemplary embodi-
ments, taken in conjunction with the accompanying drawings
of which:

[0022] FIG. 1 is a circuit diagram showing a pixel,

[0023] FIG. 2 is a schematic block diagram showing an
organic light emitting display according to an embodiment of
the present invention;

[0024] FIG. 3 is a circuit diagram showing a first embodi-
ment of a pixel shown in FIG. 2;

[0025] FIG. 4 is a circuit diagram showing a second
embodiment of a pixel shown in FIG. 2;

[0026] FIG.5isablock diagram showing a switching unit,
a sensor, and a converter shown in FIG. 2;

[0027] FIG. 6 is a schematic block diagram showing sens-
ing circuits shown in FIG. 5;

[0028] FIG. 7 is a schematic block diagram showing an
embodiment of a data driver shown in FIG. 2;

[0029] FIGS. 8A to 8G are schematic circuit diagrams for
illustrating a driving method of an organic light emitting
display according to a first embodiment of the present inven-
tion; and

[0030] FIG. 9A to 9G are schematic circuit diagrams for
illustrating a driving method of an organic light emitting
display according to a second embodiment of the present
invention.

DETAILED DESCRIPTION

[0031] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
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the first element may be not only be directly coupled to the
second element but may alternately be indirectly coupled to
the second element via a third element. Further, some of the
elements that are essential to the complete understanding of
the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0032] Hereinafter, exemplary embodiments according to
the present invention will be described with reference to the
accompanying drawings.

[0033] FIG. 2 is a schematic block diagram showing an
organic light emitting display according to an embodiment of
the present invention.

[0034] Referring to FIG. 2, the organic light emitting dis-
play according to an embodiment of the present invention
includes: a display region 130 having pixels 140, which are
coupled to scan lines S1 to Sn, emission control lines E1 to
En, sensing lines CL1 to CLn, and data lines D1 to Dm; a scan
driver 110 for driving the scan lines S1 to Sn and the emission
control lines E1 to En; a sensing line driver (“sensing driver”)
160 for driving the sensing lines CL1 to CLn; and adatadriver
120 for driving the data lines D1 to Dm; and a timing con-
troller 150 controlling the scan driver 110, the data driver 120,
and the sensing line driver 160.

[0035] Also, the organic light emitting display according to
the embodiment of the present invention further includes: a
sensor 180 for extracting degradation information on organic
light emitting diodes and mobility information on driving
transistors, which are included in respective pixels 140; a
switching unit 170 for selectively coupling the sensor 180 and
the data driver 120 to the data lines D1 to Dm; and a converter
190 for storing the information sensed by using the sensor 180
and converting input data to display an image with substan-
tially uniform luminance using the stored information irre-
spective of the degradation of the organic light emitting
diodes and the mobility of the driving transistors.

[0036] Thedisplay region 130 includes the pixels 140 posi-
tioned at the crossing portions (“crossings”) of the scan lines
S1 to Sn, the emission control lines E1 to En, and the data
lines D1 to Dm. The pixels 140 are supplied with a first power
supply ELVDD and a second power supply ELVSS from an
external power supply. The pixels 140 control the amount of
current supplied from the first power supply ELVDD to the
second power supply ELVSS via the respective organic light
emitting diodes in accordance with the data signals. Then,
light with corresponding luminance (e.g., predetermined
luminance) is generated from the organic light emitting
diodes.

[0037] The scan driver 110 supplies the scan signals to the
scan lines 81 to Sn in accordance with the control of the
timing controller 150. Also, the scan driver 110 supplies the
emission control signals to the emission control lines E1 to En
in accordance with the control of the timing controller 150.
[0038] The sensing line driver 160 supplies sensing signals
to the sensing lines CL1 to CLn in accordance with the control
of the timing controller 150.

[0039] The data driver 120 supplies the data signals to the
data lines D1 to Dm in accordance with the control of the
timing controller 150.

[0040] The switching unit 170 selectively couples the sen-
sor 180 and the data driver 120 to the data lines D1 to Dm. To
this end, the switching unit 170 includes a pair of switching
elements coupled to the data lines D1 to Dm, respectively
(that 1s, a pair of switching elements for each channel).
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[0041] The sensor 180 extracts the degradation information
of the organic light emitting diode included in each pixel 140
and supplies the extracted degradation information to the
converter 190. Also, the sensor 180 extracts the mobility
information on the driving transistors included in each pixel
140 and supplies the extracted mobility information to the
converter 190. To this end, the sensor 180 includes sensing
circuits couple to the data lines D1 to Dm, respectively (that
is, a sensing circuit for each channel).

[0042] According to one exemplary embodiment, the
extraction of the degradation information of the organic light
emitting diode is performed in a first non-display period (or a
first non-display time) prior to the display of image after the
power supply is applied to the organic light emitting display.
In other words, the extraction of the degradation information
of the organic light emitting diode may be performed each
time the power supply is applied to the organic light emitting
display.

[0043] In the described embodiment, the extraction of the
mobility information of the driving transistor is performed in
a second non-display period (or a second non-display time)
prior to the display of image after the power supply is applied
to the organic light emitting display. Also, the extraction of
the degradation information of the organic light emitting
diode may be performed before the organic light emitting
display is distributed as a product so that the mobility infor-
mation may be provided as predefined information when
distributing the product. In other words, according to one
embodiment, the extraction of the mobility information of the
driving transistor is performed each time the power supply is
applied to the organic light emitting display. Alternatively, the
performance results may be pre-stored before the product is
distributed so that the pre-stored information may be used
without performing the extraction of the mobility information
each time the power supply is applied.

[0044] Theconverter 190 receives the degradation informa-
tion and the mobility information supplied from the sensor
180, and stores the degradation information of the organic
light emitting diodes and the mobility information of the
driving transistors, which are respectively included in all the
pixels. To this end, the converter 190 includes a memory and
a conversion circuit for converting input data Data input from
the timing controller to corrected data Data' to display an
image with substantially uniform luminance using the infor-
mation stored in the memory irrespective of the degradation
of the organic light emitting diodes and the mobility of the
driving transistors.

[0045] The timing controller 150 controls the data driver
120, the scan driver 110, and the sensing line driver 160.
[0046] Further, the data Data input from an external data
source 1s converted to the corrected data Data' using the
output from the timing controller 150 to compensate for the
degradation of the organic light emitting diodes and the dis-
placement in the mobility of the driving transistors using the
converter 190, and is supplied to the data driver 120. Then, the
data driver 120 uses the converted corrected data Data' to
generate the data signals and supplies the generated data
signals to the pixels 140.

[0047] In one embodiment according to the present inven-
tion, the degradation of the organic light emitting diodes and
the mobility of the driving transistors are compensated using
the sensor 180 and the converter 190 and the difference
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between the threshold voltages of the driving transistors is
self-compensated within the pixel structure as will be
described below.

[0048] FIG. 3 shows a first embodiment of a pixel shown in
FIG. 2. For convenience of description, FIG. 3 shows a pixel
coupled to an m” data line (Dm) and an n™ scan line (Sn).
[0049] Referring to FIG. 3, the pixel 140 according to the
first embodiment of the present invention includes an organic
light emitting diode OLED and a pixel circuit 142 for sup-
plying current to the organic light emitting diodes OLED.
[0050] The anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 142 and the cath-
ode electrode of the organic light emitting diode OLED is
coupled to the second power supply ELVSS. The organic light
emitting diodes OLEDs generates light corresponding to cur-
rent supplied from the pixel circuit 142.

[0051] Thepixel circuit 142 is supplied with the data signal
supplied to the data line Dm when the scan signal is supplied
to the scan line Sn. Also, the pixel circuit 142 provides the
degradation information of the organic light emitting diodes
OLEDs and/or the mobility information of the driving tran-
sistor (that is, second transistor M2) to the sensor 180 when
the sensing signal is supplied to the sensing line CLn. To this
end, the pixel circuit 142 includes six transistors M1 to M6
and two capacitors C1 and C2.

[0052] The gate electrode of the first transistor M1 is
coupled to the scan line Sn and the first electrode the first
transistor M1 is coupled to the data line Dm. The second
electrode of the first transistor M1 is coupled to a first node A.
[0053] The gate electrode of the second transistor M2 is
coupled to a second node B and the first electrode of the
second transistor M2 is coupled to the first power supply
ELVDD.

[0054] Also, the first capacitor C1 is coupled between the
first power supply ELVDD and the second node B and the
second capacitor C2 is coupled between the first node A and
the second node B.

[0055] The second transistor M2 controls the amount of
current flowing from the first power supply ELVDD to the
second power supply ELVSS via the organic light emitting
diode OLED in accordance with the voltage values stored in
the first and second capacitors C1 and C2. At this time, the
organic light emitting diode OLED generates light corre-
sponding to the amount of current supplied from the second
transistor M2.

[0056] The gate electrode of the third transistor M3 is
coupled to the emission control line En and the first electrode
of the third transistor M3 is coupled to the second electrode of
the second transistor M2. The second electrode of the third
transistor M3 is coupled to the organic light emitting diode
OLED. The third transistor M3 is turned off when the emis-
sion control signal is supplied to the emission control line En
(high level) and is turned on when the emission control signal
is not supplied to the emission control line En (low level).
Here, the emission control signal is supplied (high level)
during a period (Programming period) where the voltages
corresponding to the data signals are charged in the first and
second capacitors C1 and C2, a period (Vth storing period) in
which the threshold voltage is stored, and a period (OLED
degradation sensing period) in which the degradation infor-
mation on the organic light emitting diode OLED is sensed.
[0057] The gate electrode of the fourth transistor M4 is
coupled to the sensing line CLn and the first electrode of the
fourth transistor M4 is coupled to the second electrode of the
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third transistor M3. Also, the second electrode of the fourth
transistor M4 is coupled to the data line Dm. The fourth
transistor M4 is turned on when the sensing signal is supplied
to the sensing line CLn and is turned off in other cases. Here,
the sensing signal is supplied during a period (OLED degra-
dation sensing period) in which the degradation information
of the organic light emitting diode OLED is sensed and a
period in which the mobility information of the second tran-
sistor M2 (“driving transistor”) is sensed.

[0058] The gate electrode of the fifth transistor M5 is
coupled to the scan line Sn-1 of a previous row of pixels (“a
previous scan line”) and the first electrode of the fifth transis-
tor M5 is coupled to the gate electrode ofthe second transistor
M2, Also, the second electrode of the fifth transistor M5 is
coupled to the second electrode of the second transistor M2.
In other words, when the fifth transistor M5 is turned on, the
second transistor M2 is diode-connected.

[0059] The gate electrode of the sixth transistor M6 is
coupled to the scan line Sn-1 of the previous row of pixels
(“the previous scan line”), the first electrode of the sixth
transistor M6 is coupled to a reference voltage (Vref), and the
second electrode of the sixth transistor M6 is coupled to the
first node A. In other words, when the sixth transistor M6 is
turned on, the first electrode of the second capacitor C2 is
supplied with the reference voltage Vref.

[0060] According to the embodiment of FIG. 3, the first to
sixth transistors M1 to M6 are PMOS transistors, but the
present invention is not limited thereto. For example, the first
to sixth transistors M1 to M6 may be implemented as NMOS
transistors in other embodiments.

[0061] FIG.4 shows a second embodiment of a pixel shown
in FIG. 2. For convenience of description, FIG. 4 shows a
pixel coupled to an m™ data line (Dm) and an n” scan line
(Sn).

[0062] Referring to FIG. 4, the pixel 140" according to the
second embodiment of the present invention includes an
organic light emitting diode OLED and a pixel circuit 142' for
supplying current to the organic light emitting diodes OLED.
The pixel 140" according to the second embodiment is differ-
ent from the pixel 140 according to the first embodiment
shown in FIG. 3 in that the pixel circuit 142" includes seven
transistors M1' to M7, two capacitors C1' and C2', and one
switching element T1.

[0063] 1Inthe pixel circuit 142", the gate electrode of the first
transistor M1' is coupled to the scan line Sn and the first
electrode of the first transistor M1' is coupled to the data line
Dm. The second electrode of the first transistor M1'is coupled
to a first node A.

[0064] The gate electrode of the second transistor M2' is
coupled to a second node B and the first electrode of the
second transistor M2' is coupled to the first power supply
ELVDD.

[0065] Also, the first capacitor C1' is coupled between the
first power supply ELVDD and the second node B and the
second capacitor C2'is coupled between the first node A and
the second node B.

[0066] The second transistor M2' controls the amount of
current flowing from the first power supply ELVDD to the
second power supply ELVSS via the organic light emitting
diode OLED in accordance with the voltage values stored in
the first and second capacitors C1' and C2'. At this time, the
organic light emitting diode OLED generates light corre-
sponding to the amount of current supplied from the second
transistor M2'.
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[0067] The gate electrode of the third transistor M3' is
coupled to the emission control line En and the first electrode
of the third transistor M3' is coupled to the second electrode
of the second transistor M2'. The second electrode of the third
transistor M3' is coupled to the organic light emitting diode
OLED. The third transistor M3' is turned off when the emis-
sion control signal is supplied to the emission control line En
(high level) and is turned on when the emission control signal
is not supplied to the emission control line En (low level).
Here, the emission control signal is supplied (high level)
during a period (OLED degradation sensing period) in which
the degradation information on the organic light emitting
diode OLED is sensed, a period (mobility sensing period) in
which the mobility information of the second transistor M2' is
sensed, an initialization period, a period in which the thresh-
old voltage is stored, and a period (Vth storing and Program-
ming period) in which the voltages corresponding to the data
signals are charged.

[0068] The gate electrode of the fourth transistor M4' is
coupled to the sensing line CLn and the first electrode of the
fourth transistor M4' is coupled to the second electrode of the
third transistor M3'. Also, the second electrode of the fourth
transistor Md' is coupled to the data line Dm. Such a fourth
transistor M4' is turned on when the sensing signal is supplied
to the sensing line CLn and is turned off in other cases.
Herein, the sensing signal is supplied during a period a period
(OLED degradation sensing period) in which the degradation
information of the organic light emitting diode OLED is
sensed

[0069] The gate electrode of the fifth transistor M5' is
coupled to the scan line Sn and the first electrode of the fifth
transistor M5' is coupled to the gate electrode of the second
transistor M2'. Also, the second electrode of the fifth transis-
tor M5' is coupled to the second electrode of the second
transistor M2'. In other words, when the fifth transistor M5' is
turned on, the second transistor M2' is diode-connected.
[0070] The gate electrode of the sixth transistor M6' is
coupled to the emission control signal En, the first electrode
of the sixth transistor M6' is coupled to the switching element
T1 (“switch”), and the second electrode of the sixth transistor
M§6' is coupled to the first node A.

[0071] Also, the switching element T1 is coupled to the
sensor 180 when it is turned on and to the reference voltage
(Vref) source when it is turned off. In other words, when the
switching element T1 is turned on, the pixel 140" is coupled to
the sensor 180 via a separate control line Cm which is differ-
ent from the data line Dm, and when the switching element T1
is turned off, the pixel 140' receives the reference voltage
Vref.

[0072] In other words, the pixel 140' is coupled to the
sensor 180 via the control line Cm in a period in which the
mobility information of the second transistor M2' as the driv-
ing transistor is sensed.

[0073] Theseventh transistor M7' is coupled to the scan line
Sn-1 of a previous row of pixels (“previous scan line”), the
first electrode of the seventh transistor M7' is coupled to the
first electrode of the sixth transistor M6', and the second
electrode of the seventh transistor M7 is coupled to the gate
electrode of the second transistor M2'.

[0074] According to the embodiment of FIG. 4, the first to
seventh transistors M1'to M7' are PMOS transistors, but the
present invention is not limited thereto. For example, the first
to seventh transistors M1' to M7' may be implemented as
NMOS transistors in other embodiments.
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[0075] FIG. 5isablock diagram showing a switching unit,
a sensor, and a converter shown in FIG. 2. However, FIG. 5
shows that these devices are coupled to only the pixel 140
coupled to the m™ data line Dm for convenience of descrip-
tion.

[0076] Referring to FIG. 5, each channel in the switching
unit 170 is provided with a pair of switches SW1 and SW2.
Also, each channel in the sensor 180 is provided with a
sensing circuit 181 and an analog-digital converter 182 (here-
inafter, referred to as “ADC”). (Here, one ADC may be pro-
vided per one or a number of channels or all the channels may
share one ADC). Also, the converter 190 includes a memory
191 and a conversion circuit 192.

[0077] The first switch SW1 of the switching unit 170 is
positioned between the data driver 120 and the data line Dm.
The first switch SW1 is turned on when the data signals are
supplied via the data driver 120. In other words, the first
switch SW1 maintains the turn-on state during a period in
which the organic light emitting display device displays an
image (e.g., a predetermined image).

[0078] Further, the second switch SW2 of the switching
unit 170 is positioned between the sensor 180 and the data line
Dm. The second switch SW2 is turned on during a period in
which the mobility information of the second transistor M2
and the degradation information of the organic light emitting
diodes OLEDs provided from respective pixels of the display
region are sensed by the sensor 180.

[0079] Here, the second switch SW2 maintains the turn-on
state during a non-display period (or a non-display time) from
after the power supply is applied to the organic light emitting
display to before the image is displayed, or maintains the
turn-on state during a non-display period (or a non-display
time) before the product is distributed.

[0080] Inmore detail, according to one exemplary embodi-
ment, the sensing of the degradation information of the
organic light emitting diode OLED is performed in the non-
display period from after the power supply is applied to the
organic light emitting display to before the image is dis-
played. In other words, the sensing of the degradation infor-
mation of the organic light emitting diode OLED in this
embodiment is performed each time the power supply is
applied to the organic light emitting display.

[0081] According to another exemplary embodiment, the
sensing of the mobility information of the driving transistor is
performed in the second non-display period from after the
power supply is applied to the organic light emitting display
to before the image is displayed as well as may be performed
before the organic light emitting display is first distributed as
a product.

[0082] Inother words, the sensing of the mobility informa-
tion of the driving transistor may be performed each time the
power supply is applied to the organic light emitting display,
or may use the pre-stored information without performing the
extraction of the mobility information each time the power
supply is applied by previously storing the performance
results before the product is distributed.

[0083] The sensing circuit 181 includes a current source
unit (“current source”) 185, first and second current sink units
(“current sinks™) 186 and 187, and switching elements SW1,
SW2, and SW3 each coupled to the corresponding one of the
current source unit 185 and first and second current sink units
186 and 187, as shown in FIG. 6.

[0084] Thecurrentsource unit 185 supplies a first current to
the pixel 140 when the first switching element SW1 1s turned
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on and supplies voltage (e.g., a predetermined voltage) gen-
erated in the data line Dm to the ADC 182 when the first
current is supplied. Here, the first current is supplied via the
organic light emitting diode OLED included in the pixel 140.
Accordingly, the voltage (e.g., a first voltage or a first prede-
termined voltage) generated from the current source unit 185
has the degradation information of the organic light emitting
diode OLED.

[0085] In more detail, as the organic light emitting diode
OLED is degraded, the resistance value of organic light emit-
ting diode OLED is changed. Therefore, the voltage value of
the voltage is changed corresponding to the degradation of the
organic light emitting diode OLED so that the degradation
information of the organic light emitting diode OLED can be
extracted.

[0086] On the other hand, the current value of the first
current is variously set to be able to be applied with the
predetermined voltage within defined time. For example, the
first current may be set to a current value Imax that flows to the
organic light emitting diode OLED when light is emitted from
the pixel 140 at maximum luminance.

[0087] The first current sink unit 186 sinks a second current
from the pixel 140 when the second switching element SW2
is turned on and measures a voltage (e.g., a second voltage or
a second predetermined voltage) generated in the data line
Dm or the control line Cm when the second current is sunk.

[0088] Inother words,in the case where the pixel 140 of the
first embodiment shown in FIG. 3 is applied, the second
voltage generated in the data line Dm is measured and in the
case where the pixel 140' of the second embodiment shown in
FIG. 4 is applied, the second voltage generated in the control
line Cm is measured.

[0089] Also, the second current sink unit 187 sinks a third
current from the pixel 140 when the second switching ele-
ment SW2 is turned off and the third switching element SW3

is turned on and predetermined voltage (third voltage) gen-
erated in the data line Dm or the control line Cm is measured
when the third current is sunk.

[0090] Inother words, in the case where the pixel 140 of the
first embodiment shown in FIG. 3 is applied, the third voltage
generated in the data line Dm is measured and in the case
where the pixel 140" of the second embodiment shown in FIG.
41s applied, the third voltage generated in the control line Cm
is measured.

[0091] At this time, the information corresponding to the
difference between the second voltage and the third voltage is
supplied to the ADC 182.

[0092] Here, the second current and the third current are
sunk via the second transistors M2 and M2' included in the
pixels 140 and 140'. Therefore, the absolute value of the
difference (Ithe second voltage-the third voltagel) between
the voltages of the data line Dm or the control line Cm
generated via the first and second current sink units 186 and
187 has the mobility information of the second transistors M2
and M2'.

[0093] Inotherwords, inthe case where the pixel 140" of the
second embodiment shown in FIG. 4 is applied, the switching
element T1 within the pixel 140' is turned on when the second
current and the third current are sunk so that the anode elec-
trode of the organic light emitting diode OLED is not
included in the path to which the mobility information on the
second transistor M2' is transferred.

[0094] Because of this, the mobility information of the
second transistor M2' is not influenced by the degradation
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degree of the organic light emitting diode OLED so that the
more accurate information can be obtained.

[0095] The ADC 182 converts the first voltage supplied
from the sensing circuit 181 to a first digital value and con-
verts the difference between the second voltage and the third
voltage to a second digital value.

[0096] Further, the converter 190 includes the memory 191
and the conversion circuit 192. The memory 191 stores the
first digital value and the second digital value supplied from
the ADC 182. Actually, the memory 191 stores the mobility
information of the second transistor M2 or M2' and the deg-
radation information of the organic light emitting diodes
OLED:s in respective pixels 140 or 140" included in the dis-
play region 130.

[0097] Theconversion circuit 192 uses the first digital value
and the second digital value stored in the memory 191 to
convert the input data Data transferred from the timing con-
troller 150 to the corrected data Data' so that the image with
substantially uniform luminance can be displayed irrespec-
tive of the degradation of the organic light emitting diodes
OLEDs and the mobility of the driving transistor M2 or M2'.
[0098] For example, the conversion circuit 192 generates
the corrected data Data' by increasing bit values of the input
data Data by referencing the first digital value as the organic
light emitting diode OLED is degraded. The generated cor-
rected data Data' is transferred to the data driver 120 and
ultimately, the data signals in accordance with the corrected
data Data' are supplied to the pixels 140 or 140'. As a result, as
the organic light emitting diode is degraded, a generation of
light with low luminance can be reduced or prevented.
[0099] Further, the conversion circuit 192 converts the
input data Data in reference to the second digital value so that
the mobility of the second transistors M2 or M2' can be
compensated. As a result, the image with substantially uni-
form luminance can be displayed irrespective of the mobility
of the second transistors M2 or M2'.

[0100] The data driver 120 uses the corrected data Data' to
generate the data signals and supplies the generated data
signals to the pixels 140 or 140'.

[0101] FIG. 7 is a schematic block diagram showing an
embodiment of a data driver 120.

[0102] Referring to FIG. 7, the data driver 120 includes a
shift register unit 121, a sampling latch unit 122, a holding
latch unit 123, a digital-analog converter (hereinafter,
referred to as “DAC”) 124, and a buffer unit 125.

[0103] The shift register unit 121 is supplied with a source
start pulse SSP and a source shift clock SSC from the timing
controller 150. The shift register unit 121 supplied with the
source shift clock SSC and the source start pulse SSP shifts
the source start pulse SSP per one period of the source shift
clock SSC and at the same time, sequentially generates m
sampling signals. To this end, the shift register 121 includes m
shift registers 1211 to 121m.

[0104] The sampling latch unit 122 sequentially stores the
corrected data Data' in response to the sampling signals
sequentially supplied from the shift register unit 121. To this
end, the sampling latch unit 122 includes m sampling latches
1221 to 122m for storing the m corrected data Data'.

[0105] Theholding latch unit 123 is supplied with a source
output enable (SOE) signal from the timing controller 150.
The holding latch unit 123 supplied with the a source output
enable (SOE) signal receives the corrected data Data' from the
sampling latch unit 122 and stores them. And, the holding
latch unit 123 supplies the corrected data Data' stored therein
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to the digital-analog converter unit (DAC unit) 124. To this
end, the holding latch unit 123 includes m holding latches
1231 to 123m.

[0106] The DAC unit 124 receives the corrected data Data'
from the holding latch unit 123 and generates the m data
signals corresponding to the input corrected data Data'. To
this end, the DAC unit 124 includes m digital-analog convert-
ers (DACs) 1241 to 124m. In other words, the DAC unit 124
uses the DACs 1241 to 124m positioned at respective chan-
nels to generate the m data signals and supplies the generated
m data signals to the buffer unit 125.

[0107] Thebuffer unit 125 supplies the m data signals sup-
plied from the DAC unit 124 to the m data lines D1 to Dm,
respectively. To this end, the buffer unit 125 includes m buff-
ers 1251 to 125m.

[0108] FIGS. 8A to 8G are schematic circuit diagrams for
illustrating a driving method of an organic light emitting
display according to the first embodiment of the present
invention

[0109] However, for convenience of description, FIGS. 8A
to 8G will illustrate the first embodiment only in reference to
the pixel 140 coupled to the n™ scan line Sn and the m™ data
line Dm (shown in FIG. 3).

[0110] As described above, the sensing of the mobility
information of the driving transistor may be performed each
time the power supply is applied to the organic light emitting
display or may be performed before the product is distributed
so that the performance results are pre-stored. Using the
second method, the pre-stored information for the mobility
information of the driving transistor can be used without
performing the extraction of the mobility information each
time the power supply is applied.

[0111] FIGS. 8A to 8G illustrate the example in which the
sensing of the mobility information of the driving transistor is
performed each time the power supply is applied to the
organic light emitting display. However, it should be apparent
to those skilled in the art that the present invention is not
limited thereto.

[0112] Hereinafter, the driving method of the organic light
emitting display according to one embodiment of the present
invention will be described in more detail with reference to
FIGS. 8A to 8G.

[0113] First, FIG. 8A illustrates an operation during a first
non-display period from after the power supply is applied to
the organic light emitting display to before the image is dis-
played.

[0114] Theoperation for sensing (OLED degradation sens-
ing) the degradation information on the organic light emitting
diode OLED is performed in the first non-display period.
[0115] Asshown in FIG. 8A, in the first non-display period
the scan signals Sn and Sn-1 are applied at a high level, the
sensing signal CLn is applied at a low level, and the emission
control signal En is applied at a high level so that only the
fourth transistor M4 within the pixel circuit of the pixel 140 is
turned on.

[0116] Also, in the switching unit 170 the first switch swl is
turned off and the second switch sw2 is turned on so that the
pixel 140 is coupled to the sensor 180.

[0117] Further, within the sensing circuit 181 the first
switching element SW1 coupled to the current source unit
185 is turned on and the second and third switching elements
SW2 and SW3 coupled to the first and second current sink
units 186 and 187 are turned off. At this time, for example, the
first current Iref supplied by the current source unit 185 can be
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set to the current value Imax that flows to the organic light
emitting diode OLED when the pixel 140 is light-emitted at
maximum luminance. The first current Iref supplied by the
current source unit 185 according to the application of the
signals as above is applied to the organic light emitting diode
OLED via the data line Dm and the fourth transistor M4
within the pixel 140.

[0118] Therefore, the voltage (predetermined voltage or
first voltage, V,, z,) applied to the anode electrode of the
organic light emitting diode OLED is equally applied to the
sensing circuit 181 and the first voltage V,, ., is supplied to
the ADC 182,

[0119] In other words, the first voltage V ;- generated
through the current source unit 185 has the degradation infor-
mation of the organic light emitting diode OLED.

[0120] The ADC 182 converts the first voltage V ,; o, sup-
plied from the sensing circuit 181 to the first digital value and
the memory 191 stores the first digital value supplied by the
ADC 182. In practice, the memory 191 stores the degradation
information of the respective organic light emitting diode
OLED:s of all pixels 140 included in the display region 130.
[0121] Next, FIGS. 8B and 8C illustrate an operation from
after the first non-display period of FIG. 8A to a second
non-display period prior to the display of image.

[0122] The sensing operation of the mobility information
of the second transistor M2 as the driving transistor within the
pixel 140 is performed in the second non-display period.
[0123] In the described embodiment of the present inven-
tion, in order to sense the mobility information of the second
transistor M2, the second non-display period is divided into
two periods so that the operations for sinking currents are
performed independently.

[0124] Inother embodiments, as described above, the sens-
ing of the mobility information of the second transistor M2
may be performed before the product is distributed so that the
performance results are pre-stored. This way, the pre-stored
information of the mobility information of the driving tran-
sistor can be used without performing the extraction of the
mobility information each time the power supply is applied.
[0125] As shown in FIG. 8B, in a first period of the second
non-display period, the previous scan signal Sn-1 of a previ-
ous row of pixels is applied at a low level, the scan signal Sn
is applied at a high level, the sensing signal CLn is applied at
a low level, and the emission control signal En is applied at a
high level so that the third transistor M3, the fourth transistor
M4, and the fifth transistor M5 within the pixel circuit of the
pixel 140 are turned on. Also, because the fifth transistor M5
is turned on, the second transistor M2 is diode-connected and
turned on.

[0126] Further, because the previous scan signal Sn-1 is
applied at a low level, the sixth transistor M6 is turned on. As
a result, the reference voltage Vref applied to the first elec-
trode of the sixth transistor M6 is applied to the first node A.
[0127] Also, inthe switching unit 170 the first switch swl is
turned off and the second switch sw2 is turned on so that the
pixel 140 is coupled to the sensor 180.

[0128] Further, within the sensing circuit 181 the first
switching element SW1 coupled to the current source unit
185 is turned off, the second switching unit SW2 coupled to
the first current sink unit 186 is turned on and the third
switching unit SW3 coupled to the second current sink unit
187 is turned off. At this time, the second current sunk in the
first current sink unit 186 may be (¥4)pfImax as an example as
shown (P is a constant) in FIG. 8B.
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[0129] Also, thecathode electrode of the organic light emit-
ting diode OLED is applied with a high-level voltage rather
than the second voltage ELVSS. This is to prevent the current
sunk in the first current sink unit 186 from being supplied to
the organic light emitting diode (OLED).

[0130] The first current sink unit 186 sinks the second cur-
rent, that is, (Y4)BImax from the first power supply ELVDD
via the second switching element SW2, the data line Dm, the
fourth transistor M4, the third transistor M3, and the second
transistor M2 according to the application of the signals as
above. When the second current is sunk in the first current
sink unit 186, the second voltage V;, , is applied to the first
current sink unit 186.

[0131] That is, the second voltage V5, | is as follows:
Cerunn. L 2Bhax
Ve 1 = ELVDD - 5 s Vi
[0132] (w: the mobility of the second transistor M2, W/L:

the ratio of width to length of the channel of the second
transistor M2, Vth: the threshold voltage of the second tran-
sistor M2)

[0133] As represented by the above equation, since the
second current is sunk via the second transistor M2, the
second voltage V;; | includes the threshold voltage/mobility
information of the second transistor M2.

[0134] Next, as shown in FIG. 8C, in asecond period of the
second non-display period, the previous scan signal Sn-1 is
applied at a low level, the scan signal Sn is applied at a high
level, the sensing signal CLn is applied at a low level, and the
emission control signal En is applied at a high level so that the
third transistor M3, the fourth transistor M4, and the fifth
transistor M5 within the pixel circuit of the pixel 140 are
turned on. Also, because the fifth transistor M5 is turned on,
the second transistor M2 is diode-connected and turned on.
[0135] Further, because the scan signal Sn-1 of the previous
stage is applied at a low level, the sixth transistor M6 is turned
on. As a result, the reference voltage Vref applied to the first
electrode of the sixth transistor M6 is applied to the first node
A.

[0136] Also, in the switching unit 170 the first switch swl is
turned off and the second switch sw2 is turned on so that the
pixel 140 is coupled to the sensor 180.

[0137] Further, within the sensing circuit 181 the first
switching element SW1 coupled to the current source unit
185 is turned off, the second switching unit SW2 coupled to
the first current sink unit 186 is turned off and the third
switching unit SW3 coupled to the second current sink unit
187 is turned on. At this time, the third current sunk in the
second current sink unit 187 may be ffImax as an example as
shown ( is a constant) in FIG. 8C.

[0138] Inother words, the third current corresponds to four
times the current sunk in the first current sink unit 186. How-
ever, this is only one embodiment and the present invention is
not limited thereto. By way of example, the third current
corresponds to 4j (j is an integer) times the second current.
[0139] Also, thecathode electrode of the organic light emit-
ting diode OLED is applied with a high-level voltage rather
than the second voltage ELVSS. This is to prevent the current
sunk in the second current sink unit 187 from being supplied
to the organic light emitting diode(OLED).
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[0140] The second current sink unit 187 sinks the third
current, that is, fImax from the first power supply ELVDD via
the third switching element SW3, the data line Dm, the fourth
transistor M4, the third transistor M3, and the second transis-
tor M2 according to the application of the signal as above.
When the third current is sunk in the second current sink unit
187, the third voltage V;, , is applied to the second current
sink unit 187. -

[0141] That is, the third voltage V;, , is as follows:
2Bhvax ,
Vg 2= ELVDD - \ #CorW/D Vi
[0142] As represented by the equation, since the third cur-

rent is sunk via the second transistor M2, the third voltage
Vs, ,includes the threshold voltage/mobility information of
the second transistor M2.

[0143] When the second voltage V5, | and the third volt-
ageV, , through the first and second current sink units 186
and 187 are measured, the information corresponding to the
difference of the second voltage V5, , and the third voltage
Vg, , is supplied to the ADC 182.

[0144] At this time, the absolute value of the difference
(Isecond voltage-third voltagel) between the second voltage
and the third voltage is

v v 1 2BIMax

As shown, this equation has the mobility information of the
second transistor M2.

[0145] Therefore, the ADC 182 converts the difference
between the second voltage Vi, | and the third voltage
Vg, . supplied from the sensing circuit 181 to the second
digital value and the memory 191 stores the second digital
value supplied from the ADC 182. In practice, the memory
191 stores the mobility information of the respective driving
transistors M2 of all pixels 140 included in the display region
130.

[0146] In other words, the memory 191 stores the first digi-
tal value and the second digital value supplied from the ADC
182, through the operations illustrated in FIGS. 8A to 8C. As
a result, the memory 191 stores the mobility information of
the second transistor M2 and the degradation information of
the organic light emitting diode OLED of each pixel 140
included in the display region 130.

[0147] Theconversion circuit 192 uses the first digital value
and the second digital value stored in the memory 191 to
convert the input data Data transferred from the timing con-
troller 150 to the corrected data Data' so that the image with
substantially uniform luminance can be displayed irrespec-
tive of the degradation of the organic light emitting diodes
OLEDs and the mobility of the driving transistor M2.
[0148] In other words, the conversion circuit 192 converts
the data Data input from the timing controller 150 to the
corrected data Data' by determining the degradation degree of
the organic light emitting diode OLED included in each pixel
140 by referencing the first digital value and at the same time,
measuring the mobility of the second transistor M2 included
in each pixel 140 by referencing the second digital value.
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Thereafter, the conversion circuit 192 supplies the corrected
data Data' to the data driver 120. This way, the image with
substantially uniform luminance can be displayed irrespec-
tive of the mobility of the second transistor M2 while reduc-
ing or preventing the generation of light with low luminance
as the organic light emitting diode OLED is degraded.
[0149] Next, the data signals corresponding to the corrected
data (“converted data”) Data' are provided to the pixels 140
and ultimately, the pixels are emitted to have gray levels
corresponding to the data signals.

[0150] The process of emitting light by inputting the cor-
rected data Data' to the pixels 140 is divided into an initial-
ization period, a threshold voltage storing (Vth storing)
period, a period in which the voltages corresponding to the
data signals are charged, that is, the programming period, and
an emission period. The operations of these periods will be
described below with reference to FIGS. 8D to 8G.

[0151] FIG. 8D corresponds to the initialization period. In
the initialization period, the previous scan signal Sn-1 is
applied at a low level, the scan signal Sn is applied at a high
level, the sensing signal CLn is applied at a high level, and the
emission control signal En is applied at a low level as shown
in FIG. 8D.

[0152] Accordingly, the sixth transistor M6 is turned on so
that the reference voltage Vref is applied to the first node A
and the fifth transistor M5 and the third transistor M3 are
turned on so that the gate electrode of the second transistor
M2, that is, the voltage of the second node B is initialized to
the second voltage ELVSS applied to the cathode electrode of
the organic light emitting diode OLED.

[0153] At this time, the reference voltage Vref is a high-
level voltage and can be supplied by the first power supply
ELVDD, and the second power supply ELVSS can be sup-
plied by a ground power supply (GND, OV). In other words,
the voltage of the second node B can be initialized to OV.
[0154] Further, in the switching unit 170 the first switch
swl is turned on and the second switch sw2 is turned off so
that the pixel 140 is coupled to the data driver 120. Therefore,
all the first to third switching elements SW1, SW2, SW3
within the sensing circuit 181 are turned off.

[0155] FIG. 8E corresponds to the threshold voltage storing
(Vth storing) period. In the Vth storing period, the previous
scan signal Sn-1 is applied at alow level. the scan signal Sn is
applied at a high level, the sensing signal CLn is applied at a
high level, and the emission control signal En is applied at a
low level as shown so that the fifth and sixth transistors M5
and M6 within the pixel circuit of the pixel 140 are turned on.
Because the fifth transistor M5 is turned on, the second tran-
sistor M2 is diode-connected and turned on.

[0156] In other words, the first node A is applied with the
same reference voltage Vref as in the previous period and the
second node B is applied with the voltage ELVDD-Vth cor-
responding to the difference between the first voltage ELVDD
and the threshold voltage Vth of the second transistor M2
using the turn on of the second and fifth transistors M2 and
M5.

[0157] Therefore, as described above when the reference
voltage Vref is equal to the first voltage EVLDD, the second
capacitor C2 coupled between the first node A and the second
node B is stored with the threshold voltage Vth of the second
transistor M2.

[0158] Also, as in the initialization period, in the switching
unit 170 the first switch swl is turned on and the second
switch sw2 is turned off so that the pixel 140 is coupled to the
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data driver 120. Accordingly, all the first to third switching
elements SW1, SW2, SW3 within the sensing circuit 181 are
turned off.

[0159] FIG. 8F corresponds to the period where the volt-
ages corresponding to the data signals are charged, that is, the
programming period. In the programming period, the previ-
ous scan signal Sn-1 is applied at a high level, the scan signal
Sn is applied at a low level, the sensing signal CLn is applied
at a high level, and the emission control signal En is applied
at a high level as shown so that only the first transistor M1
within the pixel circuit of the pixel 140 is turned on.

[0160] Accordingly, the data signals output from the data
driver 120 can be applied to the pixel circuit of the pixel 140.
[0161] At this time, the data signals are data signals corre-
sponding to the converted corrected data Data' so that the
image with substantially uniform luminance can be displayed
irrespective of the degradation of the organic light emitting
diode OLED and the mobility of the driving transistor M2.
[0162] Thedatasignalsare applied to the pixel circuit of the
pixel so that the voltage of the first node A is changed. As a
result, the voltage of the second node B is changed through
the coupling of the first and second capacitors C1 and C2.
[0163] Accordingly, the voltage applied to the second volt-
age B through the programming period is as follows as an
example:

ELVDD - (

bor) ) \/( 100 )‘( Data) 2Bhax V.

Cl+C2N \100—a/\ 2k — 1/ uCox(W/L)

[0164] where 100/(100-c) is a current ratio for compensat-
ing for the degradation degree of the organic light emitting
diode OLED, Data/(2"-1) is a value controlled to represent
the gray levels using the first input data Data (k is the number
of bits of DAC within the data driver), f§ is current ratio of
sunk current ((¥4)Imax, Imax).

[0165] Also, as in the previous initialization period, in the
switching unit 170 the first switch sw1 is turned on and the
second switch sw2 is turned off so that the pixel 140 is
coupled to the data driver 120. Therefore, all the first to third
switching elements SW1, SW2, SW3 within the sensing cir-
cuit 181 are turned off.

[0166] Finally, FIG. 8G corresponds to the period where
the organic light emitting diodes OLEDs are light emitted at
the gray levels corresponding to the charged data signals. In
the light emission period, the previous scan signal Sn-1 is
applied at a high level, the scan signal Sn is applied at a high
level, the sensing signal CLn is applied at a high level, and the
emission control signal En is applied at a low level as shown
in FIG. 8G. As a result, the third transistor M3 is turned on.

[0167] In other words, the third transistor M3 is turned on
so that the current corresponding to the programmed voltage
is applied to the organic light emitting diode OLED via the
third transistor M3. As a result, the organic light emitting
diode OLED finally light emits light at the gray level corre-
sponding to the current.

[0168] Also, as in the previous initialization period, in the
switching unit 170 the first switch sw1 is turned on and the
second switch sw2 is turned off so that the pixel 140 is
coupled to the data driver 120. Therefore, all the first to third
switching elements SW1, SW2, SW3 within the sensing cir-
cuit 181 are turned off.
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[0169] The current I, corresponding to the programmed
voltage can be represented by the following equation.

1
Ip = 5uCox (W | L)(Vsg - Vi
"y

o)

100 D 2Biviax
\/(IOD—Q)(Qka_tal)MCOX?/IM‘;);L) _Vrh]_vrh]
. C2 2, 100 D

=l~01+cz) (100—&)[%) Max

1
= 3HCox(W /L)(ELVDD - (ELVDD - [

2

[0170] As can be appreciated from the above equation, the
current input to the organic light emitting diode OLED com-
pensates for the degradation degree of the organic light emit-
ting diode OLED and does not reflect the characteristics of the
mobility and threshold voltage of the driving transistor M2.
Therefore, an image with substantially uniform luminance
canbe displayed irrespective of the degradation of the organic
light emitting diode OLED and the mobility of the driving
transistor M2.

[0171] FIGS. 9A to 9G are schematic circuit diagrams for
illustrating a driving method of an organic light emitting
display according to the second embodiment of the present
invention.

[0172] Forconvenience of description, FIGS. 9A to 9G will
illustrate the second embodiment only in reference to the
pixel 140' coupled to the n™ scan line Sn and the m* data line
Dm (shown in FIG. 4).

[0173] As described above, the sensing of the mobility
information of the driving transistor may be performed each
time the power supply is applied to the organic light emitting
display or may be performed before the product is distributed
so that the performance results are pre-stored. Using the
second method, the pre-stored information for the mobility
information of the driving transistor can be used without
performing the extraction of the mobility information each
time the power supply is applied.

[0174] FIGS. 9A to 9G illustrate the example in which the
sensing of the mobility information ofthe driving transistor is
performed each time the power supply is applied to the
organic light emitting display. However, it should be apparent
to those skilled in the art that the present invention is not
limited thereto.

[0175] Hereinafter, the driving method of the organic light
emitting display according to one embodiment of the present
invention will be described in more detail with reference to
FIGS. 9A 10 9G.

[0176] First, FIG. 9A illustrates an operation during a first
non-display period from after the power supply is applied to
the organic light emitting display to before the image is dis-
played.

[0177] Theoperation for sensing (OLED degradation sens-
ing) the degradation information on the organic light emitting
diode OLED is performed in the first non-display period.
[0178] Asshownin FIG. 9A, in the first non-display period
the scan signals Sn and Sn-1 are applied at a high level, the
sensing signal CLn is applied at a low level, and the emission
control signal En is applied at a high level so that only the
fourth transistor M4' within the pixel circuit of the pixel 140’
is turned on.



US 2009/0051628 A1l

[0179] Also, inthe switching unit 170 the first switch swl is
turned off and the second switch sw2 is turned on so that the
pixel 140" is coupled to the sensor 180.

[0180] Further, within the sensing circuit 181 the first
switching element SW1 coupled to the current source unit
185 is turned on and the second and third switching elements
SW2 and SW3 coupled to the first and second current sink
units 186 and 187 are turned off. At this time, for example, the
first current Iref supplied by the current source unit 185 can be
set to the current value Imax that flows to the organic light
emitting diode OLED when the pixel 140' is light-emitted at
maximum luminance. The first current Iref supplied by the
current source unit 185 according to the application of the
signals as above is applied to the organic light emitting diode
OLED via the data line Dm and the fourth transistor M4'
within the pixel 140'.

[0181] Therefore, the voltage (predetermined voltage or
first voltage) applied to the anode electrode of the organic
light emitting diode OLED is equally applied to the sensing
circuit 181 and the first voltage is supplied to the ADC 182.

[0182] In other words, the first voltage generated through
the current source unit 185 has the degradation information of
the organic light emitting diode OLED.

[0183] The ADC 182 converts the first voltage supplied
from the sensing circuit 181 to the first digital value and the
memory 191 stores the first digital value supplied by the ADC
182. In practice, the memory 191 stores the degradation infor-
mation of the respective organic light emitting diodes OLEDs
of all pixels 140" included in the display region.

[0184] Next, FIGS. 9B and 9C illustrate an operation from
after the first non-display period of the FIG. 9A to a second
non-display period prior to the display of image.

[0185] The sensing operation of the mobility information
of the second transistor M2' as the driving transistor within
the pixel 140" is performed in the second non-display period.
[0186] In the described embodiment of the present inven-
tion, in order to sense the mobility information of the second
transistor M2', the second non-display period is divided into
two periods so that the operations for sinking currents are
performed independently.

[0187] Inother embodiments, as described above, the sens-
ing of the mobility information of the second transistor M2'
may be performed before the product is distributed so that the
performance results are pre-stored. This way, the pre-stored
information of the mobility information of the driving tran-
sistor can be used without performing the extraction of the
mobility information each time the power supply is applied.

[0188] As shown in FIG. 9B, in a first period of the second
non-display period, the previous scan signal Sn-1 of a previ-
ous row of pixels is applied at a low level, the scan signal Sn
is applied at a low level, the sensing signal CLn is applied at
a high level, and the emission control signal En is applied at
a high level so that the first transistor M1', and the fifth and
seventh transistors M5' and M7' within the pixel circuit of the
pixel 140" are turned on. Also, because the fifth transistor M5'
1s turned on, the second transistor M2' is diode-connected to
be turned on.

[0189] Further, a high level signal is applied to the switch-
ing element T1 included in the pixel 140" to turn on the
switching element T1 so that the pixel 140" is coupled to the
sensing unit 180 through the control line Cm. At this time, in
the switching unit 170 both the first and second switches swl
and sw2 are turned off.
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[0190] Further, within the sensing circuit 181 the first
switching element SW1 coupled to the current source unit
185 is turned off, the second switching unit SW2 coupled to
the first current sink unit 186 is turned on and the third
switching unit SW3 coupled to the second current sink unit
187 is turned off. At this time, the second current sunk in the
first current sink unit 186 may be (¥4)pImax as an example as
shown in FIG. 9B, where [} is a constant.

[0191] The first current sink unit 186 sinks the second cur-
rent, that is, (Y4)pImax from the first power supply ELVDD
via the second switching element SW2, the control line Cm,
the switching element T1 in the pixel, the seventh transistor
M7, the fifth transistor M5', and the second transistor M2'
according to the application of the signal as above. When the
second current is sunk in the first current sink unit 186, the
second voltage Vi, , is applied to the first current sink unit
186.

[0192] That is, the second voltage V;,  is as follows:
—ELvpp- L | PP
Ver1 = ELVDD - 5 SCox (W 1D Vi
[0193] (u: the mobility of the second transistor M2', W/L:

the ratio of width to length of the channel of the second
transistor M2', Vth: the threshold voltage of the second tran-
sistor M2")

[0194] As represented by the above equation, since the
second current is sunk via the second transistor M2', the
second voltage V5, , includes the threshold voltage/mobility
information of the second transistor M2,

[0195] Next, as shown in FIG. 9C, in a second period of the
second non-display period, the previous scan signal Sn-1 is
applied at a low level, the scan signal Sn is applied at a low
level, the sensing signal CLn is applied at ahigh level, and the
emission control signal En is applied at a high level so that the
first transistor M1', the fifth transistor M5', and the seventh
transistor M7' within the pixel circuit of the pixel 140" are
turned on. Also, because the fifth transistor M5' is turned on,
the second transistor M2' is diode-connected and turned on.
[0196] Further, a high level signal is applied to the switch-
ing element T1 included in the pixel 140' to turn on the
switching element T1 so that the pixel 140' is coupled to the
sensing unit 180 through the control line Cm. At this time, in
the switching unit 170 all the first and second switches swl
and sw2 are turned off. Further, within the sensing circuit 181
the first switching element SW1 coupled to the current source
unit 185 is turned off, the second switching unit SW2 coupled
to the first current sink unit 186 is turned off and the third
switching unit SW3 coupled to the second current sink unit
187 is turned on. At this time, the third current sunk in the
second current sink unit 187 may be fImax as an example as
shown in FIG. 9C, where f3 is a constant.

[0197] Inother words, the third current corresponds to four
times the current sunk in the first current sink unit 186. How-
ever, this is only one embodiment and the present invention is
not limited thereto. By way of example, the third current
corresponds to 4f(j is an integer) times the second current.
[0198] The second current sink unit 187 sinks the third
current, that is, flmax from the first power supply ELVDDvia
the third switching element SW3, the control line Cm, the
switching element T1 in the pixel 140", the seventh transistor
M7, the fifth transistor M5', and the second transistor M2'
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according to the application of the signal as above. When the
third current is sunk in the second current sink unit 187, the
third voltage V;, , is applied to the second current sink unit
187.

[0199] That is, the third voltage V;, , is as follows:
2fhax ,
Vg2 = ELVDD - \ #Cor(W/D Vi
[0200] As represented by the equation, since the third cur-

rent is sunk via the second transistor M2', the second voltage
Vg, ,includes the threshold voltage/mobility information of
the second transistor M2'.

[0201] When the second voltage V;; , and the third volt-
age Vi,  through the first and second current sink units 186
and 187 are measured, the information corresponding to the
difference of the second voltage V5, | and the third voltage
Ve - is supplied to the ADC 182.

[0202] At this time, the absolute value of the difference
(Isecond voltage-third voltagel) between the second voltage
and the third voltage is

y IR O I
G2 IC T N puCox(W/L)

As shown, this equation has the mobility information of the
second transistor M2'.

[0203] Therefore, the ADC 182 converts the difference
between the second voltage Vi, ; and the third voltage
Vg, - supplied from the sensing circuit 181 to the second
digital value and the memory 191 stores the second digital
value supplied from the ADC 182. In practice, the memory
191 stores the mobility information of the respective driving
transistors M2' of all pixels 140" included in the display
region.

[0204] In other words, the memory 191 stores the first digi-
tal value and the second digital value supplied from the ADC
182, through the operations illustrated in FIGS. 9A to 9C. As
a result, the memory 191 stores the mobility information of
the second transistor M2' and the degradation information of
the organic light emitting diode OLED of each pixel 140
included in the display region 130.

[0205] Theconversion circuit 192 uses the first digital value
and the second digital value stored in the memory 191 to
convert the input data Data transferred from the timing con-
troller 150 to the corrected data Data' so that the image with
substantially uniform luminance can be displayed irrespec-
tive of the degradation of the organic light emitting diodes
OLEDs and the mobility of the driving transistor M2".
[0206] In other words, the conversion circuit 192 converts
the data Data input from the timing controller 150 to the
corrected data Data' by determining the degradation degree of
the organic light emitting diode OLED included in each pixel
140' by referencing the first digital value and at the same time,
measuring the mobility of the second transistor M2' included
in each pixel 140' by referencing the second digital value.
Thereafter, the conversion circuit 192 supplies the corrected
data Data' to the data driver 120. This way, the image with
substantially uniform luminance can be displayed irrespec-
tive of the mobility of the second transistor M2' while reduc-
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ing or preventing the generation of light with low luminance
as the organic light emitting diode OLED is degraded.
[0207] Next, the data signals corresponding to the corrected
data (“converted data”) Data' are provided to the pixels 140’
and ultimately, the pixels are emitted to have gray levels
corresponding to the data signals.

[0208] The process of emitting light by inputting the cor-
rected data Data' to the pixels 140" is divided into an initial-
ization period, a threshold voltage storing period and a period
in which the voltages corresponding to the data signals are
charged (programmed) (Vth storing and programming)
period, a boosting period, and an emission period. The opera-
tions of these periods will be described below with reference
to FIGS. 9D 10 9G.

[0209] FIG. 9D corresponds to the initialization period. In
the initialization period, the previous scan signal Sn-1 is
applied at a low level, the scan signal Sn is applied at a high
level, the sensing signal CLn is applied at a high level, and the
emission control signal En is applied at a low level as shown
in FIG. 9D.

[0210] Further, the switching element T1 is turned off so
that the reference voltage Vref'is applied to the first electrode
of the sixth transistor M6'.

[0211] At this time, the reference voltage Vref'is a ground
voltage (GND, 0V), for example.

[0212] Accordingly, the seventh transistor M7 is turned on
so that the voltage applied to the second electrode of the
seventh transistor M7', that is, the gate voltage of the second
transistor M2' is initialized to the reference voltage Vref.
[0213] Also, in the switching unit 170, both the first switch
swl and the second switch sw2 are turned off so that the pixel
140’ is not coupled to the data driver 120 and the sensing unit
180 in the initialization period.

[0214] FIG. 9E corresponds to the threshold voltage storing
and programming (Vth storing and programming) period. In
the Vith storing and programming period, the previous scan
signal Sn-1 is applied at a high level, the scan signal Sn is
applied at a low level, the sensing signal CLn is applied at a
high level, and the emission control signal En is applied at a
high level as shown so that the switching element T1 is turned
off to couple the first electrode of the sixth transistor M6' to
the reference voltage (Vref) source.

[0215] Therefore, the first and fifth transistors M1' and M5'
within the pixel circuit of the pixel 140" are turned on. Also,
because the fifth transistor M5' is turned on, the second tran-
sistor M2' is diode-connected and turned on.

[0216] Inother words, the second node Bis applied with the
voltage ELVDD-Vth corresponding to the difference
between the first voltage ELVDD and the threshold voltage
Vth of the second transistor M2' using the turn-on of the
second and fifth transistors M2' and M5'.

[0217] Therefore, as described above when the reference
voltage Vref is equal to the first voltage EVLDD, the capaci-
tor C2 coupled between the first node A and the second node
B is stored with the threshold voltage of the second transistor
M2.

[0218] Also, in the switching unit 170 the first switch swl is
turned on and the second switch sw2 is turned off so that the
pixel 140" is coupled to the data driver 120. Accordingly, all
the first to third switching elements SW1, SW2, SW3 within
the sensing circuit 181 are turned off.

[0219] In other words, in the period in which the data sig-
nals applied from the data driver 120, that is, the data signals
corresponding to the corrected data Data', are supplied to the
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pixel 140" and the data signals are applied to the first node A
via the data line Dm and the first transistor M1'

[0220] At this time, the voltage applied to the first node A
using the data signal is as follows as an example:

100 )( Data ) 2Biviax

[
V’ff"\/(mo—a W1 uCor(W/D)

[0221] where 100/(100-c) 1s a current ratio for compensat-
ing for the degradation degree of the organic light emitting
diode OLED, Data/(2*-1) is a value controlled to represent
the gray levels using the first input data Data (k is the number
of bits of DAC within the data driver), § is current ratio of
sunk current ((¥4)Imax, Imax).

[0222] FIG. 9F corresponds to a boosting period. In the
boosting period, the previous scan signal is applied at a high
level, the scan signal Sn is applied at a high level, the sensing
signal CLn is applied at a high level, and the emission control
signal Enis transitioned to low level as shown so that the sixth
transistor M6' within the pixel circuit of the pixel 140" is
turned on.

[0223] Therefore, the reference voltage Vref supplied to the
first electrode of the sixth transistor M6' is applied to the first
node A so that the voltage of the first node A is changed using
the data signal applied in a previous programming period.
Therefore, the voltage of the second node B is changed by
boosting according to the first and second capacitors C1 and
C2.

[0224] Accordingly, the voltage applied to the second node
B through the boosting period is as follows as an example:

1) 100 | Data | 2Bhax
ELVDD - (01 r cz)\/(mo -w)‘\zk - l)pCOX(W/L) Vi
[0225]  Also, as in the previous programming period, in the

switching unit 170 the first switch sw1 is turned on and the
second switch sw2 is turned off so that the pixel 140" is
coupled to the data driver 120. Therefore, all the first to third
switching elements SW1, SW2, SW3 within the sensing cir-
cuit 181 are turned off.

[0226] Finally, FIG. 9G corresponds to the period where
the organic light emitting diodes OLEDs are light emitted at
the gray levels corresponding to the charged data signals. In
the light emission period, the previous scan signal Sn-1 is
applied at a high level, the scan signal Sn is applied at a high
level, the sensing signal CLn is applied at a high level, and the
emission control signal En is applied at a low level as shown
in FIG. 9G so that the third transistor M3' is turned on.

[0227] In other words, the third transistor M3' is turned on
so that the current corresponding to the programmed voltage
is applied to the organic light emitting diode OLED via the
third transistor M3'. As a result, the organic light emitting
diode OLED finally light emits light at the gray level corre-
sponding to the current.

[0228] Also, as in the previous period, in the switching unit
170 the first switch sw1 is turned on and the second switch
sw2 1is turned off so that the pixel 140" is coupled to the data
driver 120. Therefore, all the first to third switching elements
SW1,SW2, SW3 within the sensing circuit 181 are turned off.
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[0229] The current I, corresponding to the programmed
voltage can be represented by the following equation.

1
Ip = 5uCox (W | L)(Vsg - Vi
"y

o)

100 D 2Biviax
\/(IOD—Q)(Qka_tal)MCOX?/IM‘;);L) _Vrh]_vrh]
. C2 2, 100 D

=l~01+cz) (100—&)[%) Max

1
= 3HCox(W /L)(ELVDD - (ELVDD - [
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[0230] As can be appreciated from the above equation, the
current input to the organic light emitting diode OLED com-
pensates for the degradation degree of the organic light emit-
ting diode OLED and does not reflect the characteristics of the
mobility and threshold voltage of the driving transistor M2'.
Therefore, an image with substantially uniform luminance
can be displayed irrespective of the degradation of the organic
light emitting diode OLED and the mobility of the driving
transistor M2'.

[0231] With the embodiment of the present invention, ithas
an advantage that the image with uniform luminance can be
displayed irrespective of the degradation of the organic light
emitting diode and the threshold voltage/mobility of the driv-
ing transistor.

What is claimed is:

1. An organic light emitting display comprising:

a plurality of pixels at crossing portions of data lines, scan
lines, and emission control lines, each of the plurality of
pixels comprising an organic light emitting diode for
emitting light and a driving transistor for driving the
organic light emitting diode;

asensor for sensing degradation information of the organic
light emitting diodes and mobility information of the
driving transistors;

a converter for storing the degradation information of the
organic light emitting diodes and the mobility informa-
tion of the driving transistors and for converting input
data to corrected data by utilizing the degradation infor-
mation and the mobility information; and

a data driver for receiving the corrected data output from
the converter and for generating data signals utilizing the
corrected data to be supplied to the plurality of pixels via
the data lines.

2. The organic light emitting display as claimed in claim 1,
further comprising a switching unit for selectively coupling
the sensor or the data driver to the data lines.

3. The organic light emitting display as claimed in claim 2,
wherein the switching unit comprises a pair of switches for
each channel, the pair of switches comprising a first switch
between the data driver and a corresponding one of the data
lines and configured to be turned on when the data signals are
supplied; and the second switch between the sensor and the
corresponding one of the data lines and configured to be
turned on when the degradation information and the mobility
information are sensed.

4. The organic light emitting display as claimed in claim 1,
wherein the sensor comprises sensing circuits, wherein each
sensing circuit corresponds to each channel.

5. The organic light emitting display as claimed in claim 4,
further comprising at least one analog-digital converter for
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converting the degradation information of the organic light
emitting diode to a first digital value and converting the
mobility information of the driving transistor to a second
digital value.

6. The organic light emitting display as claimed in claim 5,
wherein the converter comprises:

amemory for storing the first digital value and the second
digital value;

a conversion circuit for converting the input data to the
corrected data utilizing the first digital value and the
second digital value stored in the memory so as to dis-
play an image with substantially uniform luminance
irrespective of degradation of the organic light emitting
diode and mobility of the driving transistor.

7. The organic light emitting display as claimed in claim 4,

wherein the sensing circuit comprises:

a current source unit for supplying a first current to a
corresponding one of the plurality of pixels;

a first current sink unit for sinking a second current from
said corresponding one of the plurality of pixels; and

a second current sink unit for sinking a third current from
said corresponding one of the plurality of pixels.

8. The organic light emitting display as claimed in claim 7,
wherein the sensing circuit further comprises a plurality of
switching elements coupled to the first and second current
sink units.

9. The organic light emitting display as claimed in claim 7,
wherein the third current corresponds to 4; times the second
current, where j is an integer.

10. The organic light emitting display as claimed in claim
1, wherein each of the plurality of pixels further comprises:

a first transistor coupled between a corresponding one of
the data lines and a first node, the first transistor having
a gate electrode coupled to a corresponding one of the
scan lines, wherein the driving transistor is a second
transistor having a gate electrode coupled to a second
node and having a first electrode coupled to a first power
supply;

a third transistor coupled between the second electrode of
the second transistor and an anode electrode of the
organic light emitting diode, the third transistor having a
gate electrode coupled to a corresponding one of the
emission control lines;

a fourth transistor coupled between the corresponding one
of the data lines and the second electrode of the third
transistor, the fourth transistor having a gate electrode
coupled to a sensing line;

afifth transistor coupled between the gate electrode and the
second electrode of the second transistor, the fifth tran-
sistor having a gate electrode coupled to a previous scan
line among the scan lines;

a sixth transistor coupled between a reference voltage
source and the first node, the sixth transistor having a
gate electrode coupled to the previous scan line;

afirst capacitor coupled between the first power supply and
the second node; and

a second capacitor coupled between the first node and the
second node.

11. The organic light emitting display as claimed in claim
10, wherein the first, second, third, fourth, fifth and sixth
transistors comprise PMOS transistors.

12. The organic light emitting display as claimed in claim
11, wherein an emission control signal supplied to the emis-
sion control lines is applied at a high level in a period where
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a voltage corresponding to a corresponding one of the data
signals is charged in the first and second capacitors, a period
where a threshold voltage of the second transistor is stored,
and a period where the degradation information ofthe organic
light emitting diode is sensed.

13. The organic light emitting display as claimed in claim
11, wherein a sensing signal supplied to the sensing line is
applied at a low level in the period where the degradation
information of the organic light emitting diode is sensed and
a period where the mobility information of the second tran-
sistor is sensed.

14. The organic light emitting display as claimed in claim
10, wherein a voltage of the reference voltage source has
substantially the same voltage level as a voltage of power
from the first power supply.

15. The organic light emitting display as claimed in claim
1, wherein each of a the plurality of pixels comprises:

a first transistor coupled between a corresponding one of

the data lines and a first node, the first transistor having
a gate electrode coupled to a corresponding one of the
scan lines, wherein the driving transistor is a second
transistor having a gate electrode coupled to a second
node and having a first electrode coupled to a first power
supply;

a third transistor coupled between the second electrode of
the second transistor and an anode electrode of the
organic light emitting diode, the third transistor having a
gate electrode coupled to a corresponding one of the
emission control lines;

a fourth transistor coupled between the corresponding one
of the data lines and the second electrode of the third
transistor, the fourth transistor having a gate electrode
coupled to a sensing line;

a fifth transistor coupled between the gate electrode and the
second electrode of the second transistor, the fifth tran-
sistor having a gate electrode coupled to the correspond-
ing one of the scan lines;

a sixth transistor coupled between a reference voltage
source or a control line and the first node, the sixth
transistor having a gate electrode coupled to the corre-
sponding one of the emission control lines;

a switching element for coupling the first electrode of the
sixth transistor to the reference voltage source or the
control line;

a first capacitor coupled between the first power supply and
the second node;

a second capacitor coupled between the first node and the
second node; and

a seventh transistor coupled between the first electrode of
the sixth transistor and the gate electrode of the second
transistor, the seventh transistor having a gate electrode
coupled to a previous scan line among the scan lines.

16. The organic light emitting display as claimed in claim
15, wherein the first, second, third, fourth, fifth, sixth and
seventh transistors comprise PMOS transistors.

17. The organic light emitting display as claimed in claim
16, wherein an emission control signal supplied to the emis-
sion control lines is applied at a high level in a period where
the degradation information on the organic light emitting
diode is sensed, a period where the mobility information of
the second transistor is sensed, an initialization period, a
period where a threshold voltage of the second transistor is
stored, and a period where a voltage corresponding to a data
signal among the data signals is charged.
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18. The organic light emitting display as claimed in claim
16, wherein the sensing signal supplied to the sensing line is
applied at a low level in a period where the degradation
information of the organic light emitting diode is sensed and
a period where the mobility information of the second tran-
sistor is sensed.

19. The organic light emitting display as claimed in claim
15, wherein the switching element is turned on in a period
where the mobility information of the second transistor is
sensed and a corresponding one of the plurality of pixels is
coupled to the sensor through a separate control line that is
different from the data line.

20. The organic light emitting display as claimed in claim
15, wherein a voltage of the reference voltage source has
substantially the same voltage level as a voltage of a ground
power supply.

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

a) generating a first voltage while supplying a first current
to organic light emitting diodes included in a plurality of
pixels;

b) converting the first voltage to a first digital value and
storing the first digital value in a memory;

¢) generating a second voltage while sinking a second
current via driving transistors in the plurality of pixels;

d) generating a third voltage while sinking a third current
via the driving transistors in the plurality of pixels;

e) converting information corresponding to a difference
between the second voltage and the third voltage to a
second digital value and storing the second digital value
in the memory;

) converting input data to corrected data to display an
image with substantially uniform luminance utilizing
the first and second digital values stored in the memory
irrespective of the degradation of the organic light emit-
ting diodes and the mobility of the driving transistors;
and

2) providing data signals corresponding to the corrected
data to data lines.

22. The method as claimed in claim 21, wherein a)-g) are
performed in a non-display period from after power from a
power supply is applied to the organic light emitting display
to before the image is displayed and are performed each time
power from the power supply is applied to the organic light
emitting display.

23. The method as claimed in claim 21, wherein ¢)-¢) are
performed before the organic light emitting display device is
distributed as a product so that performance results are pre-
stored and utilizes the pre-stored performance results each
time power from a power supply is applied to the organic light
emitting display.

24. The method as claimed in claim 21, wherein the third
current corresponds to 4j times the second current, wherein j
is an integer.
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25. The method as claimed in claim 21, wherein the first
voltage comprises the degradation information of the organic
light emitting diode.

26. The method as claimed in claim 21, wherein the differ-
ence between the second voltage and the third voltage com-
prises the mobility information of the driving transistor.

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

measuring voltage change across organic light emitting

diodes in a plurality of pixels by utilizing a first current
and storing the voltage change;

sequentially sinking a second current and a third current

via driving transistors in the plurality of pixels to mea-
sure a second voltage corresponding to the second cur-
rent and a third voltage corresponding to the third cur-
rent and to store a difference between the second voltage
and the third voltage;

converting input data to corrected data utilizing the voltage

change and the difference between the second and third
voltages to compensate for the degradation of the
organic light emitting diodes and a variance in mobility
among the driving transistors; and

applying data signals corresponding to the corrected data

to the plurality of pixels during a display period and
compensating for threshold voltages of the driving tran-
sistors in respective pixel circuits of the plurality of
pixels through an initialization process.

28. The method as claimed in claim 27, wherein said mea-
suring voltage change of organic light emitting diodes in the
plurality of pixels and storing the voltage change is performed
in anon-display period from after power from a power supply
is applied to the organic light emitting display to before the
image is displayed, and are performed each time the power
from the power supply is applied to the organic light emitting
display.

29. The method as claimed in claim 27, wherein said mea-
suring a second voltage and a third voltage and storing the
difference between the second voltage and the third voltage
are performed before the organic light emitting display device
is distributed as a product so that performance results are
pre-stored and utilizes the pre-stored performance results
each time power from a power supply is applied to the organic
light emitting display.

30. The method as claimed in claim 27, wherein the driving
transistor is diode-connected during the initialization process
so that a voltage of the gate electrode of the driving transistor
is substantially the same as a voltage of a cathode electrode of
the organic light emitting diode.

31. The method as claimed in claim 27, wherein the voltage
of the gate electrode of the driving transistor is substantially
the same as a reference voltage through the initialization
process.

32. The method as claimed in claim 31, wherein the refer-
ence voltage has substantially the same voltage value as a
ground power supply.
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