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(54) Organic light emitting display and driving method thereof

(57) An organic light emitting display includes: scan
lines for applying scan signals; control lines for applying
control signals; and data lines for applying data signals.
The organic light emitting display further includes: pixels
coupled to the scan, control and data lines for displaying
an image; power supply lines coupled to the pixels; and
a data driver for supplying the data signals of the image
to the data lines. The organic light emitting display also

includes: a power supply driver for swinging a voltage at
the power supply lines between a first level and a second
level; a sensing unit including a current sink for sinking
a first current from the pixels and a current source for
supplying a second current to the pixels; and a switching
unit for selectively electrically coupling the pixels to at
least one of the data driver, the current source or the
current sink.
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Description
BACKGROUND
1. Field of the Invention

[0001] The presentinvention relates to an organic light
emitting display and a driving method thereof.

2. Discussion of Related Art

[0002] Recently, various flat panel display devices
having reduced weight and volume in comparison to
cathode ray tubes (CRTs) have been developed. Types
offlat panel display devices include a liquid crystal display
(LCD), a field emission display (FED), a plasma display
panel (PDP), and an organic light emitting display, etc.
[0003] An organic light emitting display displays anim-
age using organic light emitting diodes that generate light
through recombination of electrons and holes. The or-
ganic light emitting display has an advantage over other
flat panel display devices in that it has a high response
speed and is driven with low power consumption.
[0004] FIG. 1is acircuit view showing a pixel of a con-
ventional organic light emitting display.

[0005] Referring to FIG. 1, a pixel 4 of a conventional
light emitting display includes an organic light emitting
diode (OLED) and a pixel circuit 2 coupled to a data line
Dm and a scan line Sn to control the organic light emitting
diode (OLED).

[0006] An anode electrode of the organic light emitting
diode (OLED) is coupled to the pixel circuit 2 and a cath-
ode electrode of the OLED is coupled to a second power
supply ELVSS. The pixel circuit 2 controls an amount of
current supplied to the OLED in accordance with a data
signal supplied to the data line Dm when a scan signal
is supplied to the scan line Sn. To this end, the pixel
circuit 2 includes a second transistor M2 coupled be-
tween a first power supply ELVDD and the 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 gate electrode and a
first electrode of the second transistor M2.

[0007] A gate electrode of the first transistor M1 is cou-
pled to the scan line Sn and a first electrode of the first
transistor M1 is coupled to the data line Dm. Further, a
second electrode of the first transistor M1 is coupled to
one terminal of the storage capacitor Cst. Here, the first
electrode may be either a source electrode or a drain
electrode and the second electrode may be the other one
of the source electrode or the drain electrode. For exam-
ple, if the first electrode is the source electrode, the sec-
ond electrode is the drain electrode. The first transistor
M1 is turned on when the scan signal is applied at its
gate to supply the data signal supplied from the data line
Dm to the storage capacitor Cst. At this time, the storage
capacitor Cst charges a voltage corresponding to the da-
ta signal.
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[0008] The gate electrode of the second transistor M2
is coupled to one side of the storage capacitor Cst and
the first electrode of the second transistor M2 is coupled
to the other side of the storage capacitor Cst and the first
power supply ELVDD. Further, a second electrode of the
second transistor M2 is coupled to the anode electrode
of the OLED. The second transistor M2 controls the
amount of current flowing from the first power supply
ELVDD to the second power supply ELVSS viathe OLED
in accordance with the voltage value stored in the storage
capacitor Cst. At this time, the OLED generates light cor-
responding to the amount of current supplied from the
second transistor M2.

[0009] The conventional organic light emitting display
may not display an image with desired luminance due to
the change in efficiency according to the deterioration of
the OLED. In practice, the OLED is deteriorated over time
so that light with gradually low luminance is generated in
response to the same data signal supplied through the
data line Dm.

SUMMARY OF THE INVENTION

[0010] Therefore, it is an aspect according to an ex-
emplary embodiment of the present invention to provide
an organic light emitting display and a driving method
thereof capable of compensating for a deterioration of
organic light emitting diodes and a non-uniform threshold
voltage/mobility among driving transistors in different pix-
el circuits.

[0011] In an exemplary embodiment according to the
present invention, an organic light emitting display in-
cludes: a plurality of scan lines for applying scan signals;
a plurality of control lines for applying control signals; a
plurality of data lines for applying data signals, the data
lines crossing the scan lines and the control lines; a plu-
rality of pixels for displaying an image, the pixels coupled
to the scan lines, the control lines and the data lines; a
plurality of power supply lines coupled to the pixels; a
data driver for supplying the data signals of the image to
the plurality of data lines; a power supply driver for swing-
ing a voltage at the power supply lines between a first
level and a second level; a sensing unit including a cur-
rent sink configured to sink a first current from the pixels
and a current source configured to supply a second cur-
rent to the pixels; and a switching unit for selectively elec-
trically coupling the plurality of pixels to at least one of
the data driver, the current source or the current sink.
[0012] Each of the pixels may include: a driving tran-
sistor and an organic light emitting diode coupled in series
between a corresponding one of the power supply lines
and a power source, the organic light emitting diode hav-
ing an anode coupled to the driving transistor and a cath-
ode coupled to the second power source; a data switch
between a corresponding one of the data lines and a
control electrode of the driving transistor, the data switch
having a control electrode coupled to a corresponding
one of the scan lines; a capacitor coupled between the
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first power source and the control electrode of the driving
transistor for storing a corresponding one of the data sig-
nals; and a control switch between the corresponding
one of the data lines and the anode of the organic light
emitting diode, the control switch having a control elec-
trode coupled to a corresponding one of the control lines.
[0013] The switching unit may include: a first switch
between the corresponding one of the data lines and the
data driver, the first switch being adapted to turn on when
the data driver supplies the corresponding one of the
data signals to the corresponding one of the data lines;
a second switch between the corresponding one of the
data lines and the current source, the second switch be-
ing adapted to turn on when the current source supplies
thefirst current to the corresponding one of the datalines;
and a third switch between the corresponding one of the
data lines and the current sink, the third switch being
adapted to turn on when the current sink receives the
second current from the corresponding one of the data
lines.

[0014] The current sink may be adapted to detect a
first voltage corresponding to the first current, and the
current source may be adapted to detect a second volt-
age corresponding to the second current.

[0015] The organic light emitting display may further
include a memory for storing the first voltage and the
second voltage.

[0016] The organic light emitting display may further
include a timing controller adapted to receive external
data signals, wherein the timing controller is configured
to convert the external data signals to the data signals in
accordance with the first voltage and the second voltage.
[0017] The first voltage may correspond to threshold
voltage/mobility information of the driving transistor. The
second voltage may correspond to deterioration informa-
tion of the organic light emitting diode.

[0018] The sensing unit may further include an analog-
to-digital converter for converting the first voltage and the
second voltage to digital data prior to storing them in the
memory.

[0019] The voltage applied to the power supply lines
while the first current flows may have a level higher than
that of a voltage applied to the power supply lines while
the second current flows.

[0020] Inanother exemplary embodiment according to
the present invention, a method of adjusting luminance
of animage displayed on an organic light emitting display
is provided. The organic light emitting display includes a
plurality of pixels coupled to a plurality of data lines, each
of the pixels including a driving transistor and an organic
light emitting diode. The method includes: sensing a first
voltage while afirst current flows through the driving tran-
sistor of a pixel among the plurality of pixels to a current
sink via a corresponding one of the data lines while a first
voltage is being supplied to a corresponding one of the
pixels; sensing a second voltage while a second current
flows from a current source through the organic light emit-
ting diode of the pixel via the corresponding one of the
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data lines while a second voltage that is lower than the
first voltage is being supplied to the corresponding one
of the pixels; and converting external data to a data signal
to be applied to the pixel in accordance with the first volt-
age and the second voltage.

[0021] Inanother exemplary embodiment according to
the present invention, an organic light emitting display
includes: a plurality of pixels coupled to a plurality of data
lines, each of the pixels including a driving transistor and
an organic light emitting diode; a current sink for sensing
a first voltage corresponding to a first current that flows
through the driving transistor of a pixel among the plurality
of pixels to the current sink via a corresponding one of
the data lines; a current source for sensing a second
voltage corresponding to a second current that flows from
the current source through the organic light emitting di-
ode of the pixel via the corresponding one of the data
lines; a timing controller for adjusting a data signal to be
applied to the pixel in accordance with the first voltage
and the second voltage; and a power supply line driver
for supplying power to the pixels, wherein the power sup-
plied while the first voltage is being sensed has a higher
voltage than that of the power supplied while the second
voltage is being sensed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.

[0023] FIG. 1 is a view showing a pixel of a conven-
tional organic light emitting display;

[0024] FIG. 2 is a view showing an organic light emit-
ting display according to an exemplary embodiment of
the present invention;

[0025] FIG. 3 is a view showing an embodiment of a
pixel shown in FIG. 2;

[0026] FIG. 4 is a view showing in detail a switching
unit, a sensing unit, and a control block shown in FIG. 2;

[0027] FIG.5isaview showinga sensing circuit shown
in FIG. 4;

[0028] FIG. 6 is aview showing a data driver shown in
FIG. 2;

[0029] FIGS. 7A, 7B and 7C are views showing a driv-
ing waveform supplied to a pixel and a switching unit in
an exemplary embodiment according to the present in-
vention; and

[0030] FIGS. 8A, 8B and 8C are views that show a
data driver, a timing controller, a control block, a sensing
unit, a switching unit, and a pixel, and a current flow cor-
responding to the waveforms of FIGS. 7A, 7B and 7C,
respectively.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0031] Hereinafter, certain exemplary embodiments
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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, the first element may be directly coupled to the
second element, or may be indirectly coupled to the sec-
ond element via a third element. Further, some of the
elements that are not essential to the complete under-
standing of the invention are omitted for clarity. Also, like
reference numerals refer to like elements throughout.
[0032] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings.

[0033] FIG. 2 is a view showing an organic light emit-
ting display according to an exemplary embodiment of
the present invention.

[0034] Referring to FIG. 2, the organic light emitting
display according to an exemplary embodiment of the
present invention includes a display unit 130 having pix-
els positioned at crossing regions of scan lines S1 to Sn
and data lines D1 to Dm; a scan driver 110 for driving
scan lines S1 to Sn and control lines CL1 to CLn; a power
supply line driver 160 for driving power supply lines VL1
to VLn; a data driver 120 for driving data lines D1 to Dm;
and a timing controller 150 for controlling the scan driver
110, the data driver 120 and the power supply line driver
160.

[0035] The organic light emitting display also includes
a sensing unit 180 for extracting deterioration information
of an organic light emitting diode included in each pixel
140 and threshold voltage/mobility information of a driv-
ing transistor; a switching unit 170 for selectively coupling
the sensing unit 180 and the data driver 120 to the data
lines D1 to Dm; and a control block 190 for storing infor-
mation sensed by the sensing unit 180.

[0036] The display unit 130 includes the pixels 140 po-
sitioned at the crossing regions of the scan lines S1 to
Sn and the data lines D1 to Dm. The pixels 140 are sup-
plied with first power ELVDD through the power supply
lines VL and are supplied with second power ELVSS from
the outside. Each of the pixels 140 supplied with the first
power ELVDD and the second power ELVSS controls
the amount of current supplied from the first power
ELVDD to the second power ELVSS via the organic light
emitting diode. Then, light with luminance corresponding
to the current is generated in the organic light emitting
diode.

[0037] The scan driver 110 drives the scan lines S1 to
Sn and the control lines CL1 to CLn in accordance with
the control by the timing controller 150. Also, the data
driver 120 supplies data signals to the data lines D1 to
Dm in accordance with the control by the timing controller
150. The data signals may have values ranging from +8V
to +13V in one embodiment, for example.

[0038] The switching unit 170 selectively couples the
sensing unit 180 and the data driver 120 to the data lines
D1 to Dm. To this end, the switching unit 170 includes at
least one switching device coupled (to each of the data
lines D1 to Dm. In other words, at least one switching
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device is provided per channel (or data line) to selectively
couple the sensing unit 180 or the data driver 120 to the
data line.

[0039] The sensing unit 180 extracts the deterioration
information of the organic light emitting diode included in
each pixel 140 and supplies the extracted deterioration
information to the control block 190. Also, the sensing
unit 180 extracts the threshold/mobility information of the
driving transistor included in each pixel 140 and supplies
the extracted threshold voltage/mobility information to
the control block 190. To this end, the sensing unit 180
includes the sensing circuit coupled to each of the data
lines D1 to Dm. In other words, the sensing unit 180 may
have a sensing circuit per channel (e.g., per data line).
[0040] The control block 190 stores the deterioration
information and the threshold voltage/mobility informa-
tion supplied from the sensing unit 180. In one embodi-
ment, the control block 190 stores the deterioration in-
formation of the organic light emitting diode and the
threshold voltage/mobility information of the driving tran-
sistor included in each of the pixels. To this end, the con-
trol block 190 in one embodiment includes a memory and
a controller for transferring the information stored in the
memory to the timing controller 150.

[0041] The timing controller 150 controls the data driv-
er 120, the scan driver 110, and the control line driver
160. Also, the timing controller 150 generates second
data Data2 by converting bit value of first data Data1
input from the outside, in accordance with the information
supplied from the control block 190. In one embodiment,
the number of bits in the first data Data1 is i (i is a natural
number) and the number of bits in the second data Data2
is j (j is a natural number having a value of i or more). In
one embodiment, i = 8; in other embodiments, i may be
6, 8 or 10. In one embodiment, j = 8 or 10; in other em-
bodiments, j may be 6, 8, 10 or 12.

[0042] The second data Data2 generated by the timing
controller 150 is supplied to the data driver 120. Then,
the data driver 120 uses the second data Data2 to gen-
erate the data signal and supplies the generated data
signal to the pixels 140.

[0043] The power supply line driver 160 supplies volt-
age of a high-level first power ELVDD or a low-level first
power ELVDD to the power supply lines VL1 to VLn. Al-
though the power supply line driver 160 is coupled to the
power supply lines VL1 to VLn positioned in parallel with
the scan lines S1 to Sn in FIG. 2, the present invention
is notlimited thereto. For example, the power supply lines
VL1 to VLn may be coupled to the power supply line
driver 160 and be in parallel with the data lines D1 to Dm.
[0044] FIG. 3 is a view showing an embodiment of a
pixel 140 shown in FIG. 2. For convenience of descrip-
tion, FIG. 3 shows a single pixel coupled to an mth data
lines Dm and an nt" scan line Sn.

[0045] Referring to FIG. 3, the pixel 140 according to
one embodiment of the present invention includes an
OLED and a pixel circuit 142 for supplying current to the
OLED.
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[0046] The anode electrode of the OLED is coupled to
the pixel circuit 142 and the cathode electrode of the
OLED is coupled to the second power supply ELVSS.
The OLED generates light having luminance correspond-
ing to current supplied by the pixel circuit 142.

[0047] The pixel circuit 142 is supplied with the data
signal from the data line Dm when the scan signal is
supplied to the scan line Sn. Also, the pixel circuit 142
provides at least one of the deterioration information of
the organic light emitting diode OLED or the threshold
voltage/mobility information of the driving transistor (i.e.,
the second transistor M2) when the control signal is sup-
plied to the control line CLn. To this end, the pixel circuit
142 includes three transistors M1, M2 and M3 and a stor-
age capacitor Cst.

[0048] A gate electrode of the first transistor M1 is cou-
pled to the scan line Sn and a first electrode of the first
transistor M11 is coupled to the data line Dm. Further, a
second electrode of the first transistor M1 is coupled to
afirst terminal of the storage capacitor Cst. The first tran-
sistor M1 is turned on when the scan signal is supplied
to the scan line Sn. Here, the scan signal is supplied in
a period (e.g., afirst period) where the threshold voltage/
mobility information is sensed and in a period (e.g., a
third period) where the data signal is supplied to the stor-
age capacitor Cst.

[0049] A gate electrode of the second transistor M2 is
coupled to the first terminal of the storage capacitor Cst
and a first electrode of the second transistor M2 is cou-
pled to the second terminal of the storage capacitor Cst
and the power supply line VLn. The second transistor M2
controls the amount of current that flows from the high-
level first power supply ELVDD to the second power sup-
ply ELVSS via the organic light emitting diode OLED in
accordance with the value of the voltage stored in the
storage capacitor Cst. The OLED generates light corre-
sponding to the amount of current supplied from the sec-
ond transistor M2.

[0050] A gate electrode of the third transistor M3 is
coupled to the control line CLn and a first electrode of
the third transistor M3 is coupled to a second electrode
of the second transistor M2. Also, a second electrode of
the third transistor M3 is coupled to the data line Dm. The
third transistor M3 is turned on when the control signal
is supplied to the control line CLn (i.e., when a low level
control signal is applied at its gate). When the control
signal is not supplied, the third transistor M3 is turned
off. Here, the control signal is supplied during a period
(e.g., a second period) in which the deterioration infor-
mation of the organic light emitting diode OLED is sensed
and a period (e.g., the first period) in which the threshold
voltage/mobility information of the second transistor M2
is sensed.

[0051] FIG. 4 further illustrates the switching unit 170,
the sensing unit 180, and the control block 190 shown in
FIG. 2. For convenience of description, FIG. 4 shows a
connection configuration of the switching unit 170, the
sensing unit 180, and the control block 190 with the mth
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data line Dm and one of the pixels 140 coupled to the
mth data line Dm.

[0052] Referring to FIG. 4, three switching devices
SW1, SW2 and SW3 are provided in each channel of the
switching unit 170. Further, each channel of the sensing
unit 180 includes a sensing circuit 181 and an analog-
digital converter (hereinafter, referred to as "ADC") 182.
In this and other embodiments, each ADC may be shared
by a plurality of channels or a single ADC may be shared
by all of the channels. Also, the control block 190 includes
a memory 191 and a controller 192. The number of bits
of sensed data generated by ADC may be 8 in one em-
bodiment.

[0053] The first switching device SW1 is positioned be-
tween the data driver 120 and the data line Dm. The first
switching device SW1 is turned on when the data signal
is supplied from the data driver 120. In other words, the
first switching device SW1 maintains the turn-on state at
least during a period (e.g., the third period) in which the
data signal is provided to the pixel 140 (or while the or-
ganic light emitting display displays animage). The sens-
ing circuit 181 includes a current sink 185 and a current
source 186 as shown in FIG. 5.

[0054] The current sink 185 sinks a first current from
the pixel 140 when the high-level first power supply
ELVDD is supplied to the power supply line VLn and sup-
plies a corresponding voltage generated in the data line
Dm to the ADC 182 when the first current is sunk. Here,
the first current is sunk via the second transistor M2 in-
cluded in the pixel 140. Therefore, the voltage (i.e., afirst
voltage) of the data line Dm generated by the current sink
185 has the threshold voltage/mobility information of the
second transistor M2. The first voltage may have a value
of between 5V and 8V, for example. The current value
of the first current may be set variously to apply a refer-
ence voltage (e.g., a predetermined voltage) within a de-
fined time (e.g., 4ps). For example, the first current may
be set to the value of a current (e.g., 1 pA) to be flowed
to the OLED when the pixel 140 is light-emitted at max-
imum luminance.

[0055] The current source 186 supplies a second cur-
rent to the pixel 140 when the low-level first power supply
ELVDD is supplied to the power supply line VLn and sup-
plies a second voltage generated across the OLED to
the ADC 182 when the second current is supplied. The
second voltage may be between 8V and 10V, for exam-
ple. Here, since the second current is supplied via the
OLED, the second voltage has the deterioration informa-
tion of the OLED.

[0056] In more detail, as the OLED is deteriorated, the
resistance value of the OLED is changed (e.g., in-
creased). Therefore, the voltage value of the second volt-
age is changed corresponding to the deterioration of the
OLED so that the deterioration information of the OLED
can be extracted. In the described embodiment, the cur-
rent value of the second current is experimentally deter-
mined to be able to apply a predetermined voltage prior
to the deterioration. For example, in one exemplary em-
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bodiment, the second current may be set to have the
same current value as the first current.

[0057] The ADC 182 converts the first voltage supplied
from the sensing circuit 181 to a first digital value and
converts the second voltage to a second digital value.
[0058] The memory 191 of the control block 190 stores
thefirst digital value and the second digital value supplied
from the ADC 182. In practice, the memory 191 stores
the threshold voltage/mobility information of the second
transistor M2 and the deterioration information of the
OLED of each of the pixels 140 included in the display
unit 130.

[0059] The controller 192 transfers the first digital value
and the second digital value stored in the memory 191
tothe timing controller 150. Here, the controller 192 trans-
fers to the timing controller 150 the first digital value and
the second digital value extracted from the pixel 140 that
will receive the second data Data2 corresponding to the
first data Data1 input to the timing controller 150.
[0060] The timing controller 150 is supplied with the
first data Data1 from the outside and the first digital value
and the second digital value from the controller 192. The
timing controller 150 supplied with the first digital value
and the second digital value changes the bit value of the
first data Data1 to the second data Data2 so that the
image with uniform luminance can be displayed. In other
words, in one embodiment, the timing controller 150 con-
verts the first data Data1 to the second data Data2 using
the first and second digital values such that the first data
Data1 having the same value will result in substantially
the same luminance in each of the same color pixels 140
regardless of the variation in the threshold voltage/mo-
bility and over time regardless of the OLED deterioration.
[0061] For example, in one embodiment, the timing
controller 150 decreases the bit value of the first data
Data1 as the OLED is deteriorated based on the second
digital value to generate the second data Data2. Then,
the second data Data2 is generated reflecting the dete-
rioration information of the OLED and thus, the genera-
tion of light with low luminance resulting from the OLED
deterioration is prevented. Also, the timing controller 150
generates the second data Data2 to compensate for the
threshold voltage/mobility of the second transistor M2
based on the first digital value so that the image with
substantially uniform luminance can be displayed regard-
less of the threshold voltage/mobility of the second tran-
sistor M2.

[0062] The data driver 120 generates the data signal
using the second data Data2 and supplies the generated
data signal to the pixel 140.

[0063] FIG. 6 is a view showing the data driver 120
according to one exemplary embodiment.

[0064] ReferringtoFIG. 6, the data driver 120 includes
a shift register unit 121, a sampling latch unit 122, a hold-
ing latch unit 123, a signal generator 124, and a buffer
unit 125.

[0065] The shift register unit 121 receives a source
start pulse SSP and a source shift clock SSC from the
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timing controller 150. The shiftregister unit 121 then shifts
the source start pulse SSP per one period of the source
shift clock SSC to sequentially generate m sampling sig-
nals. To this end, the shift register unit 121 includes m
shift registers 1211 to 121 m.

[0066] The sampling latch unit 122 sequentially stores
second data Data2 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 121 m in order to store m second data
Data2.

[0067] The holding latch unit 123 receives a source
output enable signal SOE from the timing controller 150.
The holding latch unit 123 then receives and stores sec-
ond data Data2 from the sampling latch unit 122. Further,
the holding latch unit 123 supplies the second data Data2
stored therein to the signal generator 124. To this end,
the holding latch unit 123 includes m holding latches 1231
to 123m.

[0068] The signal generator 124 receives the second
data Data2 from the holding latch unit 123 and generates
m data signals corresponding to the received second da-
ta Data2. To this end, the signal generator 124 includes
m digital-analog converters (hereinafter, referred to as
"DAC") 1241 to 124m. That is, the signal generator 124
generates the m data signals using the DACs 1241 to
124m each positioned at a corresponding channel and
supplies the generated data signals to the buffer unit 125.
[0069] The buffer unit 125 supplies the m data signals
supplied from the signal generator 124 to each of m data
lines D1 to Dm. To this end, the buffer unit 125 includes
m buffers 1251 to 125m.

[0070] FIGS.7Ato7C are views showingdrivingwave-
forms supplied to a pixel and a switching unit.

[0071] FIG. 7A shows a waveform diagram during the
first period for sensing threshold voltage/mobility of the
second transistor M2 included in the pixels 140. The scan
driver 110 sequentially supplies the scan signals to the
scanline S1to Snduring a sensing period of the threshold
voltage/mobility of the second transistor M2 included in
the pixels 140. For example, the scan signals may have
a high voltage of +14V and a low voltage of -2V in one
embodiment. Also, when the scan signal is supplied to
kth (k is a natural number) scan line Sk, the scan driver
110 supplies a control signal to a kt" control line CLk. For
example, the control signals may have a high voltage of
+14V and a low voltage of -2V in one embodiment.
[0072] The power supply line driver 160 supplies the
voltage of the high-level first power supply ELVDD to the
power supply lines VL1 to VL. Here, the voltage value
(e.g., 12V) of the high-level first power supply ELVDD is
set to a value higher than the voltage value (e.g., 0V) of
the second power supply ELVSS so that current may flow
in the second transistor M2. Meanwhile, the third switch-
ing device SW3 maintains a turn-on state during the sens-
ing period of the threshold voltage/mobility of the second
transistor M2.

[0073] An operation process will be described in detail
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with reference to FIGS. 7A and 8A. First, when the scan
signal is supplied to the scan line Sn, the first transistor
M1 is turned on. When the first transistor M1 is turned
on, the gate electrode of the second transistor M2 and
the data line Dm are electrically coupled. And, the third
transistor M3 is turned on by the control signal supplied
to the control line CLn in synchronization with the scan
signal.

[0074] At this time, the current sink 185 sinks the first
current (shown in FIG. 8A) from the first power supply
ELVDD via the second transistor M2, the third transistor
M3, and the third switching device SW 3. When the first
current is sunk in the first sink unit 185, the first voltage
is applied to the current sink 185. Here, since the first
current is sunk via the second transistor M2, information
on the threshold voltage/mobility of the second transistor
M2 is included in the first voltage. For example, in one
embodiment, the voltage applied to the gate electrode of
the second transistor M2 is used as the first voltage.
[0075] The first voltage applied to the current sink 185
is converted to a first digital value in the ADC 182 to be
supplied to the memory 191. Accordingly, the first digital
value is stored in the memory 191. Through such a proc-
ess, the first digital value including the information on the
threshold voltage/mobility of the second transistor M2
included in each of the pixels 140 is stored in the memory
191.

[0076] Inthe described embodiment of the present in-
vention, a process for sensing the threshold voltage/mo-
bility of the second transistor M2 may be performed more
than once before the organic light emitting display is
used. For example, before the organic light emitting dis-
play is shipped, it is possible to sense the threshold volt-
age/mobility of the second transistor M2 to store it in the
memory 191. Also, the process for sensing the threshold
voltage/mobility of the second transistor M2 may be per-
formed at the time of user’s designation.

[0077] FIG. 7B shows a waveform diagram during the
second period for sensing deterioration information of
the organic light emitting diode included in each of the
pixels.

[0078] The scan driver 110 sequentially supplies the
control signals to the control lines CL1 to CLn during a
sensing period of the deterioration information of the or-
ganic light emitting diode OLED included in each of the
pixels 140. The second switching device SW2 maintains
a turn-on state during the sensing period of the deterio-
ration information of the organic light emitting diode
OLED. Also, the power supply line driver 160 supplies
the low-level first power ELVDD to the power supply lines
VL1 to VLn during the sensing period of the deterioration
information of the organic light emitting diode OLED.
Here, the low-level first power ELVDD is set to a voltage
capable of turning off the second transistor M2. For ex-
ample, the low level first power ELVDD may be set to the
same voltage as the second power ELVSS.

[0079] An operation process will be described in detail
with reference to FIGS. 7B and 8B. First, when the control
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signal is supplied to the control line CLn, the third tran-
sistor M3 is turned on. When the third transistor M3 is
turned on, the organic light emitting diode OLED and the
data line Dm are electrically coupled to each other.
[0080] In this case, the second current supplied by the
currentsource 186 is supplied to the organic light emitting
diode OLED via the second switching device SW2 and
the third transistor M3. At this time, when the second
current is supplied, the current source 186 senses the
second voltage applied to the organic light emitting diode
OLED and supplies the sensed second voltage to the
ADC 182.

[0081] The ADC 182 converts the second voltage sup-
plied from the current source 186 to a second digital value
to supply it to the memory 191. Accordingly, the second
digital value is stored in the memory 191. Through such
aprocess, the second digital value including deterioration
information of the organic light emitting diode OLED in-
cluded in each of the pixels 140 is stored in the memory
191.

[0082] Inthe described embodiment of the present in-
vention, the process for sensing the organic light emitting
diode OLED may be performed at a time predefined by
a designer. For example, the deterioration information of
the organic light emitting diode OLED may be sensed
whenever power is supplied to the organic light emitting
display.

[0083] FIG.7C showsawaveform diagram for the third
period for performing a normal display operation.
[0084] During the normal display operation period, the
scan driver 110 sequentially supplies the scan signals to
the scan lines S1 to Sn, and does not supply the control
signals to the control lines CL1 to CLn. During the normal
display operation period, the power line driver 160 sup-
plies the high-level first power ELVDD to the power sup-
ply lines VL1 to VLn. Further, during the normal display
operation period, the first switching device SW1 main-
tains the turn-on state.

[0085] An operation process will be described in detail
with reference to FIGS. 7C and 8C. First, the first data
Data1 to be supplied to the pixel 140 coupled to the data
line Dm and the scan line Sn is supplied to the timing
controller 150. At this time, the controller 192 supplies
the first digital value and the second digital value extract-
ed from the pixel 140 coupled to the data line Dm and
the scan line Sn to the timing controller 150.

[0086] After receiving the first and second digital val-
ues, the timing controller 150 modifies a bit value of the
firstdata Data1 to generate the second data Data2. Here,
the second data Data2 is set so that the deterioration of
the organic light emitting diode OLED and the threshold
voltage/mobility of the second transistor M2 may be com-
pensated for.

[0087] For example, when the first data of "00001110"
isinput, the timing controller 150 can generate the second
data Data2 of "000011110" so that the deterioration of
the organic light emitting diode OLED may be compen-
sated for. In this case, since the data signal for displaying
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the image of a high luminance is generated correspond-
ing to the second data Data2, the deterioration of the
organic light emitting diode OLED may be compensated
for. Likewise, the timing controller 150 controls the bit
value of the second data Data2 so that the deviation in
the threshold voltage/mobility of the second transistor
may be compensated for.

[0088] The second data Data2 generated by the timing
controller 150 is supplied to the DAC 124m via the sam-
pling latch 122m and the hold latch 123m. In this case,
the DAC 124m generates the data signal using the sec-
ond data Data2 and supplies the generated data signal
to the data line Dm via the buffer 125m.

[0089] Here, since the scan signal is supplied to the
scan line Sn so that the first transistor M1 is turned on,
the data signal supplied to the data line Dm is supplied
to the gate electrode of the second transistor M2. At this
time, the storage capacitor Cstis charged with the voltage
corresponding to the data signal.

[0090] Thereafter, the supply of the scan signal is
stopped so that the first transistor M1 is turned off. At this
time, the second transistor M2 supplies the current cor-
responding to the voltage charged in the storage capac-
itor Cst to the organic light emitting diode OLED. In this
case, the organic light emitting diode OLED generates
light with a luminance corresponding to the amount of
current supplied thereto.

[0091] Here, the current supplied to the organic light
emitting diode OLED is set so that the deterioration of
the organic light emitting diode OLED and the threshold
voltage/mobility of the second transistor M2 may be com-
pensated for. Therefore, itis possible to uniformly display
the image with a desired luminance. In other words, in
one embodiment, the same color OLED would generate
substantially the same luminance corresponding to the
same data Data1 regardless of the threshold voltage/
mobility of the second transistor M2 and the deterioration
status of the OLED.

Claims
1.  An organic light emitting display comprising:

a scan driver adapted to apply scan signals to
a plurality of scan lines and to apply control sig-
nals to a plurality of control lines;

a data driver adapted to supply data signals of
an image to a plurality of data lines during an
operation period, the data lines crossing the
scan lines and the control lines;

a plurality of pixels adapted to display the image
and coupled to the scan lines, the control lines
and the data lines;

a power supply driver connected to a plurality of
power supply lines and adapted to supply a pow-
er supply voltage to the pixels through the power
supply lines, the power supply voltage being se-
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lectable from a voltage range between afirst lev-
el and a second level;

a sensing unit comprising a current sink config-
ured to sink a first current from the pixels during
a first testing period and a current source con-
figured to supply a second current to the pixels
during a second testing period; and

a switching unit adapted to selectively electrical-
ly couple the plurality of pixels to one of the data
driver, the current source or the current sink.

2. The organic light emitting display of claim 1, wherein
each of the pixels comprises:

a driving transistor and an organic light emitting
diode coupled in series between a correspond-
ing one of the power supply lines and a power
source, the organic light emitting diode having
an anode coupled to the driving transistor and
a cathode coupled to the second power source;
a data switch connected between a correspond-
ing one of the data lines and a control electrode
of the driving transistor, the data switch having
a control electrode coupled to a corresponding
one of the scan lines;

a capacitor coupled between a corresponding
one of the power supply lines and the control
electrode of the driving transistor and adapted
to store a corresponding one of the data signals;
and

a control switch connected between the corre-
sponding one of the data lines and the anode of
the organic light emitting diode, the control
switch having a control electrode coupled to a
corresponding one of the control lines.

3. Theorganic light emitting display of claim 2, wherein
the switching unit comprises:

a first switch connected between the corre-
sponding one of the data lines and the data driv-
er;

a second switch connected between the corre-
sponding one of the data lines and the current
source;

a third switch connected between the corre-
sponding one of the data lines and the current
sink; and

a switch unit controller adapted to turn on the
first switch during the operation period, to turn
on the second switch during the second testing
period, and to turn on the third switch during the
first testing period.

4. The organic light emitting display of one of the pre-
ceding claims, wherein the sensing unit is adapted
to detect a first voltage corresponding to the first cur-
rent and a second voltage corresponding to the sec-
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ond current.

The organic light emitting display of claim 4, further
comprising a memory adapted to store the first volt-
age and the second voltage.

The organic light emitting display of one of the claims
4 or 5, further comprising a timing controller adapted
to receive external data signals, wherein the timing
controller is configured to convert the external data
signals to the data signals in accordance with the
first voltage and the second voltage.

The organic light emitting display of one of the claims
4 through 6, wherein the first voltage comprises
threshold voltage/mobility information of the driving
transistor.

The organic light emitting display of one of the claims
4 through 7, wherein the second voltage comprises
deterioration information of the organic light emitting
diode.

The organic light emitting display of one of the claims
4 through 8, wherein the sensing unit further com-
prises an analog-to-digital converter adapted to con-
vert the first voltage and the second voltage to digital
data.

The organic light emitting display of one of the pre-
ceding claims, wherein the power supply driver is
adapted to supply the power supply voltage during
the first testing period having a level higher than dur-
ing the second testing period.

A method of adjusting luminance of an image dis-
played on an organic light emitting display according
to one of the preceding claims, the method compris-
ing:

sensing a first voltage while a first current flows
through the driving transistor of a pixel among
the plurality of pixels to a current sink via a cor-
responding one of the data lines while afirst volt-
age is being supplied to a corresponding one of
the pixels;

sensing a second voltage while a second current
flows from a current source through the organic
light emitting diode of the pixel via the corre-
sponding one of the data lines while a second
voltage thatis lower than the first voltage is being
supplied to the corresponding one of the pixels;
and

converting external data to a data signal to be
applied to the pixel in accordance with the first
voltage and the second voltage.

The method according to claim 11, further compris-
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ing converting the first voltage and the second volt-
age to digital data and storing the digital data in a
memory.
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