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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on Feb. 23, 2010 and there duly
assigned Serial No. 10-2010-0016383.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display and a driving method thereof.
More particularly, the present invention relates to an organic
light emitting diode display for quickly compensating dete-
rioration of an organic light emitting diode and displaying an
image with uniform luminance irrespective of a threshold
voltage and mobility of a driving transistor, and a driving
method thereof.

[0004] 2. Description of the Related Art

[0005] Various kinds of flat display devices that are capable
of reducing detriments of cathode ray tubes (CRT), such as
their heavy weight and large size, have been developed in
recent years. Such flat display devices include liquid crystal
displays (LCDs), field emission displays (FEDs), plasma dis-
play panels (PDPs), and organic light emitting diode (OLED)
displays.

[0006] Among the above flat panel displays, the OLED
display using an organic light emitting diode generating light
by a recombination of electrons and holes for the display of
images has a fast response speed, is driven with low power
consumption, and has excellent luminous efficiency, lumi-
nance, and viewing angle such that it has been spotlighted.
[0007] Generally, the organic light emitting diode display is
classified into a passive matrix organic light emitting diode
(PMOLED) and an active matrix organic light emitting diode
(AMOLED) according to a driving method of the organic
light emitting diode.

[0008] The passive matrix uses a method in which an anode
and a cathode are formed to cross each other and cathode lines
and anode lines are selectively driven, and the active matrix
uses a method in which a thin film transistor and a capacitor
are integrated in each pixel and a voltage is maintained by a
capacitor. The passive matrix type has the simple structure
and a low cost, however it is difficult to realize a panel of a
large size or high accuracy. In contrast, with the active matrix
type it is possible to realize a panel of a large size or high
accuracy, however it is difficult to technically realize the
control method thereof and a comparatively high cost is
required.

[0009] In an aspect of resolution, contrast, and operation
speed. the current trend is toward the active matrix organic
light emitting diode (AMOLED) display where respective
unit pixels selectively turn on or off.

[0010] However, the luminous efficiency is decreased by
deterioration of the organic light emitting diode (OLED) such
that the light emitting luminance is decreased for the same
current.

[0011] Also, the current flowing in the organic light emit-
ting diode according to the same data signal is changed by
non-uniformity of the threshold voltage of the driving tran-
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sistor controlling the current flowing in the organic light
emitting diode and a deviation of the electron mobility.
[0012] The deterioration of the organic light emitting diode
results in image sticking, and the characteristic deviation of
the driving transistor results in mura.

[0013] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0014] The present invention has been made in an effort to
provide an organic light emitting diode (OLED) display for
improving image quality by preventing non-uniformity and
deviation of luminance caused by non-uniformity of thresh-
old voltages of transistors of pixels of the organic light emit-
ting diode display and deviation of electron mobility, and a
driving method thereof.

[0015] The present invention has been made in another
effort to provide an organic light emitting diode display for
realizing desired luminance irrespective of deterioration of an
organic light emitting diode in real-time and by quickly sens-
ing deterioration of the organic light emitting diode included
in pixels of the organic light emitting diode display, and a
driving method thereof.

[0016] The technical objects of the present invention are
not limited by the above technical objects, and other technical
objects that are not mentioned will be apparently understood
by a person of ordinary skill in the art from the following
description.

[0017] An exemplary embodiment of the present invention
provides an organic light emitting diode display comprising:
an organic light emitting diode; a driving transistor for sup-
plying driving current to the organic light emitting diode; a
data line for transmitting a corresponding data signal to the
driving transistor; a first transistor having a first electrode
connected to one electrode of the organic light emitting diode
and a second electrode connected to the data line; and a
second transistor having afirst electrode connected to the data
line and a second electrode connected to a gate electrode of
the driving transistor.

[0018] The first transistor, the second transistor, and the
driving transistor are turned on, and a first current and a
second current are respectively sunk in a path of a driving
current from the driving transistor to the organic light emit-
ting diode through the data line.

[0019] A threshold voltage and an electron mobility of the
driving transistor are calculated by receiving a first voltage
and a second voltage applied to the gate electrode of the
driving transistor corresponding to sinking of the first current
and the second current through the second transistor and the
data line, and the data signal transmitted to the data line is
compensated.

[0020] The display receives a third voltage applied to one
electrode of the organic light emitting diode through the data
line while supplying a predetermined third current to the
organic light emitting diode by turning on the first transistor.
[0021] The display detects a deterioration degree of the
organic light emitting diode according to the third voltage,
and compensates a data signal transmitted to the data line in
order to compensate the detected deterioration.

[0022] The organic light emitting diode display further
comprises: a compensator for receiving the third voltage
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through the data line; and a compensator selecting switch
provided between the data line and the compensator, and
transmitting the third voltage to the compensator when turned
on by a corresponding selection signal.

[0023] The compensator comprises a current source for
supplying a third current so as to detect the third voltage.
[0024] The compensator further comprises a controller for
determining a deterioration degree of the organic light emit-
ting diode according to the third voltage, and determining a
compensation amount of the data signal according to the
determined deterioration degree.

[0025] The second current has a current value that is less
than that of the first current.

[0026] The first current represents a current value corre-
sponding to a high grayscale data voltage, or the first current
represents a current value flowing to the organic light emitting
diode when the organic light emitting diode emits light with
the maximum luminance.

[0027] The second current represents a current value cor-
responding to the low grayscale data voltage, or the second
current represents a current value that is 0.1% to 50% of the
first current.

[0028] The second voltage is compensated with a compen-
sation voltage value caused by a difference between the sec-
ond voltage and a voltage value applied to a gate electrode of
the driving transistor that is detected by sinking with a current
value flowing to the organic light emitting diode when the
organic light emitting diode emits light with the minimum
luminance.

[0029] The organic light emitting diode display further
comprises: a compensator for receiving the first voltage and
the second voltage through the data line; and a compensator
selecting switch provided between the data line and the com-
pensator, and transmitting the first voltage or the second
voltage to the compensator when turned on by a correspond-
ing selection signal.

[0030] The compensator comprises a first current sink for
sinking the first current so as to detect the first voltage, and a
second current sink for sinking the second current so as to
detect the second voltage.

[0031] The compensator further comprises a controller for
calculating a threshold voltage and an electron mobility of the
driving transistor according to the first voltage and the second
voltage, and determining a compensation amount of the data
signal according to the calculated threshold voltage and elec-
tron mobility of the driving transistor.

[0032] Another embodiment of the present invention pro-
vides an organic light emitting diode (OLED) display com-
prising: a plurality of pixels including a plurality of organic
light emitting diodes and a plurality of driving transistors for
supplying a driving current to the organic light emitting
diodes; a plurality of data lines for transmitting correspond-
ing data signals to the pixels; and a compensator for receiving
a plurality of first voltages and a plurality of second voltages
that are respectively applied to the respective gate electrodes
of the driving transistors through the data lines while sinking
a first current and a second current on a path of a driving
current from the driving transistor to the organic light emit-
ting diode through the data line.

[0033] The compensator calculates a threshold voltages
and an electron mobility of the respective driving transistors
according to the received first voltages and second voltages,
and compensates the data signals that are transmitted to the
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pixels according to the calculated threshold voltages and elec-
tron mobility of the driving transistors.

[0034] The compensator receives driving voltages of the
organic light emitting diodes through the corresponding data
lines while supplying a predetermined third current to the
organic light emitting diodes through the data lines, deter-
mines deterioration degrees of the organic light emitting
diodes according to the received driving voltages, and com-
pensates the data signals that are transmitted to the pixels
according to the determined deterioration degrees.

[0035] The organic light emitting diode display further
comprises a selector including a plurality of data selecting
switches connected to the data lines and a plurality of com-
pensator selecting switches connected to a node of a plurality
of diverged lines divided from the data lines.

[0036] The compensator selecting switches are turned on
by the corresponding selection signals to transmit driving
voltages of the organic light emitting diodes to the compen-
sator.

[0037] The compensator comprises a current source for
supplying the predetermined third current to the organic light
emitting diodes.

[0038] The compensator further comprises a controller for
determining deterioration degrees of the organic light emit-
ting diodes according to respective driving voltages of the
organic light emitting diodes, and determining a compensa-
tion amount of the data signal according to the determined
deterioration degree.

[0039] Yet another embodiment of the present invention
provides a method for driving an organic light emitting diode
(OLED) display comprising a plurality of pixels including a
plurality of organic light emitting diodes and a plurality of
driving transistors for supplying a driving current to organic
light emitting diodes, a plurality of data lines for transmitting
corresponding data signals to the pixels, and a compensator
for receiving a plurality of first voltages and a plurality of
second voltages that are applied to respective gate electrodes
of the driving transistors through the data line while sinking a
first current and a second current on a path of driving current
from the driving transistor to the organic light emitting diode
through the data line.

[0040] The method comprises: receiving the first voltages
and the second voltages applied to the respective gate elec-
trodes of the driving transistors through the corresponding
data line, thereby sensing a voltage; calculating a threshold
voltage and an electron mobility of the respective driving
transistors according to the received first voltages and second
voltages, thereby performing calculation; and compensating
a plurality of data signals transmitted to the pixels according
to the calculated threshold voltages and electron mobility of
the driving transistors.

[0041] The method for driving the organic light emitting
diode display further comprises: receiving driving voltages of
the organic light emitting diodes while the compensator sup-
plies a predetermined third current to the organic light emit-
ting diodes through the data lines, thereby sensing a driving
voltage; and determining deterioration degrees of the organic
light emitting diodes according to the received driving volt-
ages, and compensating the data signals transmitted to the
pixels according to the determined deterioration degree,
thereby performing compensation.

[0042] While the sensing of a driving voltage is performed,
the predetermined third current is controlled to flow to the
organic light emitting diodes included in the pixels, and first
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transistors of the pixels for transmitting the driving voltage of
the organic light emitting diode to the corresponding data line
are turned on.

[0043] While the sensing of a voltage is performed, first
transistors of the pixels connected between electrodes of the
organic light emitting diodes and the corresponding data
lines, driving transistors of the pixels for supplying driving
current to the organic light emitting diodes, and second tran-
sistors of the pixels connected between the corresponding
data line and a gate electrode of the driving transistor are
turned on.

[0044] The method further comprises, before the calcula-
tion, compensating the second voltage with a compensation
voltage value caused by a difference between the second
voltage and a voltage value applied to a gate electrode of a
driving transistor detected by sinking with a current value
flowing to the organic light emitting diode when the organic
light emitting diode emits light with the minimum luminance.
[0045] According to an embodiment of the present inven-
tion, image quality is improved by preventing non-uniformity
and deviation of luminance caused by non-uniformity of a
threshold voltage of transistors of pixels and deviation of
electron mobility in an organic light emitting diode (OLED)
display.

[0046] Further, according to an embodiment of the present
invention, a screen can be displayed with desired luminance
in spite of deterioration of an organic light emitting diode
(OLED) in real-time, and by quickly detecting deterioration
of an organic light emitting diode included in the pixels of an
organic light emitting diode display and compensating the
same. In addition, desired black luminance can be obtained
by overcoming the problem of quickly sensing deterioration
of an organic light emitting diode and simultaneously realiz-
ing achievement of black luminance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0048] FIG. 1 is a block diagram of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment of the present invention;

[0049] FIG. 2 is a diagram showing a detailed part of con-
figuration shown in FIG. 1;

[0050] FIG. 3 is a circuit diagram of a pixel shown in FIG.
1 according to an exemplary embodiment of the present
invention;

[0051] FIG.4isa circuit diagram of a more detailed part of
a configuration shown in FIG. 2 according to an exemplary
embodiment of the present invention;

[0052] FIG. 5 to FIG. 8 are driving waveforms supplied to
a pixel and a selector according to an exemplary embodiment
of the present invention;

[0053] FIG.9isadriving waveform supplied to a pixel and
a selector according to another exemplary embodiment of the
present invention;

[0054] FIG.101s a graph of current curves for grayscales in
an organic light emitting diode display to which an existing
algorithm is applied; and
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[0055] FIG. 11 is a graph of current curves for grayscales in
an organic light emitting diode display to which an algorithm
according to an exemplary embodiment of the present inven-
tion is applied.

DETAILED DESCRIPTION OF THE INVENTION

[0056] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0057] Constituent elements having the same structures
throughout the embodiments are denoted by the same refer-
ence numerals and are described in a first embodiment. In the
other embodiments, only constituent elements other than the
same constituent elements will be described.

[0058] In addition, parts not related to the description are
omitted for clear description of the present invention, and like
reference numerals designate like elements and similar con-
stituent elements throughout the specification.

[0059] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “electrically coupled” to the other element
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

[0060] FIG. 1is a block diagram of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment of the present invention.

[0061] The organic light emitting diode (OLED) display
includes a display 10, a scan driver 20, a data driver 30, a
sensing driver 40, a timing controller 50, a compensator 60,
and a selector 70.

[0062] The display 10 includes a plurality of pixels 100
arranged thereon, and each pixel 100 includes an organic light
emitting diode (OLED) (refer to FIG. 3) for emitting light
corresponding to a flow of driving current according to a data
signal transmitted from the data driver 30.

[0063] A plurality of scanlines S1,82, ..., Sn formedinthe
row direction and transmitting scan signals, a plurality of
emission control lines EM1, EM2, ..., EMn for transmitting
light emission control signals, and a plurality of sensing lines
SE1, SE2, . . ., SEn for transmitting sensing signals are
formed on the pixels 100. Also, a plurality of data lines D1,
D2,...,Dm arranged in a column direction and transmitting
data signals are formed on the pixels 100. The plurality of data
lines D1, D2, . . ., Dm can selectively further transmit a
driving voltage of the organic light emitting diode (OLED)
caused by deterioration of the organic light emitting diode
included in the pixel, a threshold voltage of a driving transis-
tor, and a voltage at a gate electrode of the driving transistor
for calculating mobility, in addition to the corresponding data
signals.

[0064] Thedisplay 10 receives a first power source voltage
ELVDD and a second power source voltage ELVSS for sup-
plying driving current to the pixels from a power supply (not
shown).
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[0065] The scan driver 20 for applying the scan signals to
the display 10 is connected to the scan lines S1, S2, ..., Sn
and transmits the scan signals to the corresponding scan lines.
[0066] Also, the scan driver 20 for applying the light emis-
sion control signals to the display 10 is connected to the
emission control lines EM1, EM2, . .., EMn, and transmits
the light emission control signals to the corresponding emis-
sion control lines.

[0067] The scan driver 20 is described in the exemplary
embodiment of the present invention to generate and transmit
the light emission control signals together with the scan sig-
nals, and the present invention is not limited thereto. That is,
adisplay device according to another exemplary embodiment
of the present invention can additionally include a light emis-
sion control driver.

[0068] The sensing driver 40 for applying the sensing sig-
nals to the display 10 is connected to the sensing lines SE1,
SE2, . . ., SEn, and transmits the sensing signals to the
corresponding sensing lines.

[0069] The data driver 30 for transmitting the data signals
to the display 10 receives the image data signals Data2 from
the timing controller 50 to generate a plurality of data signals,
and transmits the data signals to the corresponding data lines
D1,D2, ..., Dm in synchronization with the time when the
scan signals are transmitted to the corresponding scan lines.
The data signals output by the data driver 30 are transmitted
to the pixels of one row to which the scan signal is transmitted
among the pixels 100 of the display 10. The driving current
following the corresponding data signals flows to the organic
light emitting diodes (OLEDs) of the pixels.

[0070] The compensator 60 detects a driving voltage of the
plurality of organic light emitting diodes (OLEDs) respec-
tively included in the pixels, accordingly senses the deterio-
ration (hereinafter, a deterioration degree) of the organic light
emitting diodes (OLEDs), and determines a data signal com-
pensation amount CA of compensating the sensed deteriora-
tion degree. Here, the data signal compensation amount CA is
determined by the sensed deterioration degree and the data
signal.

[0071] Also, the compensator 60 senses the voltages at the
gate electrodes of the plurality of driving transistors included
in the pixels, and respectively calculates the threshold voltage
and the mobility of the driving transistors to compensate the
deviation for the threshold voltage and the mobility of the
driving transistors. The compensator 60 determines the data
signal compensation amount CA based on the calculated
threshold voltage and mobility of the driving transistors so
that the organic light emitting diode (OLED) may emit light
with the target luminance corresponding to the data signal, in
spite of the deviation of the threshold voltage and mobility.
The target luminance occurs when the current that is gener-
ated when the corresponding data signal is transmitted to the
driving transistor having the threshold voltage and the mobil-
ity set as a reference flows to the organic light emitting diode
(OLED).

[0072] The compensator 60 stores the data signal compen-
sation amounts respectively corresponding to the plurality of
image data signals Data2 for the respective organic light
emitting diodes of the pixels. The compensator 60 transmits
the data signal compensation amount CA to the timing con-
troller 50, and the timing controller 50 adds the corresponding
data signal compensation amount CA to the image data signal
corresponding to the image signal to generate the compen-
sated image data signal.
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[0073] The selector 70 includes a plurality of selecting
switches (not shown, referred to as data selecting switches)
connected to the data lines D1, D2, . . ., Dm, a plurality of
selecting switches (not shown, referred to as compensator
selecting switches) for connecting a plurality of diverged
lines branched from the data lines D1, D2, . . ., Dm to the
compensator 60, and a selection driver 75 for generating and
transmitting a plurality of selection signals for controlling the
data selecting switches and the compensator selecting
switches.

[0074] The data selecting switches transmit the data signals
output by the data driver 30 to the plurality of data lines during
the period in which the display device displays the images
(hereinafter, referred to as an image display period). That is,
the data selecting switches are turned on during the image
display period.

[0075] The compensator selecting switches respectively
connect the data lines to the compensator 60 during a period
for measuring the driving voltage of the organic light emitting
diode (OLED) and a period for receiving the gate voltages of
the plurality of driving transistors to calculate the character-
istic deviation of the threshold voltage (hereinafter, a sum of
two periods will be referred to as a sensing period). The
compensator selecting switches are turned off during the
image display period. Also, the compensator selecting
switches are sequentially turned on during the sensing period.
[0076] The selection driver 75 can receive the selection
driving control signal SD from the timing controller 50 to
generate a first selection signal for controlling the switching
operation of the plurality of data selecting switches or a
second selection signal for controlling the switching opera-
tion of the plurality of compensator selecting switches. The
selector 70 corresponding to the drive timing according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIG. 4.

[0077] Since the data selecting switches are turned on by
the plurality of first selection signals during the image display
period, the pixels included in a predetermined pixel row
among the plurality of pixels emit light according to the
driving current caused by the data signal transmitted by the
corresponding data lines.

[0078] During the sensing period, the compensator select-
ing switches are sequentially turned on by the second selec-
tion signals. While the sensing signals are transmitted to a
predetermined pixel row viasensing lines SE1, SE2, ..., SEn,
the diverged lines branched from the data lines are connected
to the compensator 60 through the compensator selecting
switches that are sequentially turned on. The pixels of the
pixel row to which the sensing signal is transmitted are con-
nected to the compensator 60. The above-described operation
is repeated for each of the sensing lines SF1, SE2, . . ., SEn
and the pixels of the corresponding pixel row. Accordingly,
information on the pixels 100 to which the sensing signals are
transmitted is transmitted to the compensator 60 according to
the corresponding second selection signal. Here, the informa-
tion on each pixel includes the driving voltage of the corre-
sponding organic light emitting diode (OLED), the mobility,
and the voltage at the gate electrode of the corresponding
driving transistor.

[0079] The timing controller 50 is connected to the scan
driver 20, the data driver 30, the sensing driver 40, and the
selection driver 75 included in the selector 70, and receives a
video (image) signal Datal, a synchronizing signal SYNC,
and a clock signal CLK to generate and transmit control
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signals for controlling the scan driver 20, the data driver 30,
the sensing driver 40, and the selection driver 75 included in
the selector 70.

[0080] The timing controller 50 receives image signals
Datal (RGB image signals) including red, blue, and green,
and generates image data signals Data2 by using the data
signal compensation amount CA transmitted by the compen-
sator 60.

[0081] Here, the timing controller 50 generates each image
data signal by applying the threshold voltage of the corre-
sponding driving transistor, the mobility, and the data signal
compensation amounts of compensating the deviation for the
driving voltage of the corresponding organic light emitting
diode (OLED) to the image signal. The image data signals
Data2 are transmitted to the data driver 30, and the data driver
30 transmits the data signals according to the image data
signals Data2 to the pixels of the display 10. All pixels emit
light by the threshold voltage of the corresponding driving
transistors, the deviation of mobility, and the currents of
which deviation caused by deterioration of the corresponding
organic light emitting diodes (OLED) are compensated.
[0082] A partial configuration of the organic light emitting
diode (OLED) display according to an exemplary embodi-
ment of the present invention will be described in further
detail with reference to FIG. 2.

[0083] FIG. 2 is a diagram showing a partial configuration
including the compensator from among the configuration of
the organic light emitting diode (OLED) display of FIG. 1.
[0084] Referring to FIG. 2. the compensator 60 is con-
nected to the timing controller 50 and the selector 70, and the
selector 70 connects the data driver 30 to the pixel 100 and the
compensator 60.

[0085] The pixel 100 shown in FIG. 2 represents one cor-
responding pixel from among all pixels configuring the dis-
play 10, and the compensation process and drive of the com-
pensator 60, timing controller 50, selector 70, and the data
driver 30 included in the organic light emitting diode (OLED)
display according to an exemplary embodiment ofthe present
invention are performed for all pixels of the display 10.
[0086] The compensator 60 includes a current source 601,
a first current sink 603, a second current sink 605, an analog-
to-digital converter (ADC) 607, a memory 609 having a
lookup table 611, and a controller 613.

[0087] One current source 601, one first current sink 603,
and one second current sink 605 are shown in FIG. 2, however
it is not limited thereto, and more than one current source 601,
first current sink 603, and second current sink 605 may be
provided.

[0088] In a like manner in FIG. 2, one analog-to-digital
converter 607 connected to the current source 601, the first
current sink 603, and the second current sink 605 is shown,
however a plurality of analog-to-digital converters 607 that
are respectively connected to a plurality of current sources
601, a plurality of the first current sinks 603, and a plurality of
the second current sinks 605, or are connected into a group,
may be provided.

[0089] When a corresponding compensator selecting
switch from among a plurality of compensator selecting
switches is turned on during the sensing period, the current
source 601 supplies a first current I, to the organic light
emitting diode (OLED) ofthe corresponding pixel 100 during
a period in which a switch included in the current source 601
is turned on.
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[0090] A driving voltage (a first voltage) of the organic light
emitting diode (OLED) of the pixel 100 is supplied to the
analog-to-digital converter 607 through the corresponding
data line connected to the pixel 100. Here, the first current is
supplied through the organic light emitting diode (OLED)
included in the pixel 100. Therefore, the first voltage supplied
to the analog-to-digital converter 607 can have a voltage value
having reflected deterioration of the organic light emitting
diode (OLED).

[0091] Indetail, as the organic light emitting diode (OLED)
included in the pixel 100 is deteriorated, resistance of the
organic light emitting diode (OLED) is increased, and a volt-
age value at an anode of the organic light emitting diode
(OLED) is increased. A current value of the first current is
experimentally determined so that a predetermined voltage
may be applied, and when an expected voltage value of the
organic light emitting diode (OLED), when the first current is
supplied, is changed to a voltage value, that is, the first volt-
age, that is increased by deterioration of the organic light
emitting diode (OLED), the change is sensed by controller
613, as will be explained later. The voltage value correspond-
ing to a difference between the expected voltage value of the
organic light emitting diode (OLED) for the first current and
the voltage value of the first voltage indicates deterioration of
the organic light emitting diode (OLED).

[0092] Detection of the driving voltage of the organic light
emitting diode (OLED) of the pixel 100 performed by the
current source 601 is performed at all pixels of the display 10
in response to turn-on of a plurality of compensator selecting
switches, and respective first voltages of all pixels are trans-
mitted to the analog-to-digital converter 607 during the sens-
ing period.

[0093] When a corresponding compensator selecting
switch from among a plurality of compensator selecting
switches is turned on during the sensing period, the first
current sink 603 sinks the second current I, to the correspond-
ing pixel 100 from among a plurality of pixels while a switch
included in the first current sink 603 is turned on. The second
current is sunk by passing through the driving transistor
included in the pixel 100. The voltage (a second voltage) at
the gate electrode of the driving transistor is transmitted
through a corresponding data line connected to the pixel 100
from among a plurality of data lines. A threshold voltage and
mobility of the driving transistor of the pixel 100 can be
calculated by using the second voltage. Detailed calculation
of the threshold voltage and mobility of the driving transistor
using the second voltage will be described later with refer-
ence to FIG. 4.

[0094] The current value of the second current can be set
variously so that a predetermined voltage may be applied
within a predetermined time, and it can be particularly set as
a current value corresponding to a high grayscale data volt-
age. Desirably, it can be set to be a current value (Imax) that
will flow to the organic light emitting diode (OLED) when the
pixel 100 emits light with the maximum luminance.

[0095] Detection of the second voltage of the driving tran-
sistor of the pixel 100 performed by the first current sink 603
is performed at all pixels of the display 10 in response to
turn-on of a plurality of compensator selecting switches, and
respective second voltages of the entire pixels are detected
and transmitted to the analog-to-digital converter 607 during
the sensing period.

[0096] When a corresponding compensator selecting
switch from among a plurality of compensator selecting
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switches is turned on during the sensing period, the second
current sink 605 sinks the third current I to the corresponding
pixel 100 from among a plurality of pixels while a switch
included in the second current sink 605 is turned on. The third
current is sunk by passing through the driving transistor
included in the pixel 100. A voltage (a third voltage) at the
gate electrode of the driving transistor is transmitted to the
analog-to-digital converter 607 through a data line connected
to the pixel 100 from among a plurality of data lines. In a like
manner, the threshold voltage and mobility of the driving
transistor of the pixel 100 can be calculated by using the third
voltage.

[0097] Here, the third current 15 is set to be less than the
second current 1,. Particularly, the third current can be set to
correspond to the low grayscale data voltage.

[0098] Inthe exemplary embodiment, the third current may
be determined as a current value 0£0.1% to 50% of the second
current.

[0099] Inanother exemplary embodiment, the third current
can be a current that corresponds to Y4 of the current value
(Imax) that will flow to the organic light emitting diode
(OLED) when the pixel 100 emits light with the maximum
luminance.

[0100] In the exemplary embodiment, the third voltage of
the pixel 100 that is sensed when the current is sunk by the
third current sink can be compensated by using the difference
with the voltage value of the gate electrode of the driving
transistor of the pixel that is detected when sunk with the
current value corresponding to the minimum grayscale data
voltage, and can be used to calculate the threshold voltage and
the mobility of the driving transistor, in order to overcome the
drawback that is generated when the current is sunk with a
current as low as the current value corresponding to the mini-
mum grayscale data voltage and to maintain the merit.
[0101] That is, when the current is sunk with the current
value corresponding to the minimum grayscale data voltage,
the time for charging the voltage at the gate electrode of the
driving transistor of the pixel 100 into the corresponding data
line is relatively long, and hence it is difficult to quickly sense
the voltage in real-time. When the current is sunk with a low
current value, itis difficult to realize it in a hardwired manner
and generate it without deviation. However, when it is sunk
with the current value corresponding to the grayscale data
voltage, black luminance of a desired level can be acquired
and the low grayscale data are easily realized.

[0102] Therefore, the organic light emitting diode (OLED)
display sets the third current with a current value that is
greater than the current value corresponding to the minimum
grayscale data voltage, and senses the third voltage within a
short time to easily compensate data in real-time. However, it
accordingly becomes difficult to achieve black luminance,
which is compensated by finding a compensated voltage
value caused by a difference with the third voltage based on
the voltage of the driving transistor that is sensed when the
current is sunk by the current value that corresponds to the
minimum grayscale data voltage.

[0103] Detection of the third voltage of the driving transis-
tor of the pixel 100 performed by the second current sink 605
is detected at all pixels of the display 10 in response to turn-on
of a plurality of compensator selecting switches, and the third
voltages of the entire pixels are detected and transmitted to
the analog-to-digital converter 607 during the sensing period.
[0104] During the sensing period, the second voltage and
the third voltage sensed from each of a plurality of pixels are
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used to find threshold voltages and electron mobility of the
driving transistors included in a plurality of pixels.

[0105] The analog-to-digital converter 607 converts the
first voltage, the second voltage, and the third voltage that are
respectively sensed from the entire pixels of the display 10
and respectively supplied from the current source 601, the
first current sink 603, and the second current sink 605 into
digital values.

[0106] Also, referring to FIG. 2, the compensator 60
includes a memory 609 and a controller 613.

[0107] Thememory 609 stores the digital values of the first
voltage, the second voltage, and the third voltages transmitted
by the analog-to-digital converter 607.

[0108] The controller 613 calculates the threshold voltages
and the mobility deviation of the driving transistors and the
deterioration degree of the plurality of organic light emitting
diodes (OLED) by using the digital information on the first
voltage, the second voltage, and the third voltage sensed for
the pixels. The memory 609 stores the calculated threshold
voltages and mobility deviation of the driving transistors and
deterioration degrees of the organic light emitting diodes
(OLEDs).

[0109] As described, the memory 609 stores the threshold
voltages and the mobility deviation of the driving transistors
of the pixels, and the deterioration degrees of the organic light
emitting diodes (OLEDs) per pixel.

[0110] The controller 613 calculates a data signal compen-
sation amount CA of compensating the image data signals
Data2 according to the calculated threshold voltage and the
mobility of the driving transistors, and the deterioration
degrees of the organic light emitting diodes (OLEDs). The
memory 609 can store the data signal compensation amount
as a lookup table 611. Here, the lookup table 611 stores the
data signal compensation amount of compensating the image
data signals Data2, the calculated threshold voltage and the
mobility ofthe driving transistor, and the deterioration degree
deviation of the organic light emitting diode (OLED), oritcan
store an expression for calculating the data signal compensa-
tion amount.

[0111] The timing controller 50 transmits the image data
signal Datal of a predetermined bit b, for representing the
grayscale of an arbitrary pixel in the video signal to the
controller 613. The controller 613 detects the information on
the threshold voltage of the driving transistor, the mobility
deviation, and the deterioration of the organic light emitting
diode (OLED) from the memory 609, and reads the data
signal compensation amount CA for compensating the image
data signal transmitted according to the detected deviation
and deterioration degree from the lookup table 611.

[0112] The controller 613 transmits the data signal com-
pensation amount CA to the timing controller 50, and the
timing controller 50 adds the data signal compensation
amount CA to the image data signal Datal to generate a
corrected image data signal Data2 and transmit it to the data
driver 30.

[0113] In detail, the image data signal Datal can be the
digital signal in which 8-bit digital signals representing the
grayscale of one pixel are continuously arranged. The timing
controller 50 can add the data signal compensation amount
CA corresponding to the 8-bit digital signal to generate a
digital signal of different bits, for example a 10-bit digital
signal. The corrected image data signal Data2 becomes the
signal in which the 10-bit digital signal is continuously
arranged.
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[0114] Upon receiving the corrected image data signal
Data2, the data driver 30 uses the same to generate the data
signal, and supplies the generated data signal to the pixels 100
of the display 10. The image sticking is compensated and the
factor for the mura phenomenon is removed from the pixels,
thereby displaying the image in uniform luminance.

[0115] FIG. 3 is a circuit diagram of a pixel shown in FIG.
1 according to an exemplary embodiment.

[0116] FIG.3isacircuitdiagram ofapixel 100 at a position
that corresponds to an n-th pixel row and an m-th pixel col-
umn from among a plurality of pixels included in the display
10 shown in FIG. 1.

[0117] The pixel 100 includes an organic light emitting
diode (OLED), a driving transistor M1, a first transistor M3,
a second transistor M2, a third transistor M4, and a storage
capacitor Cst.

[0118] The pixel 100 includes an organic light emitting
diode (OLED) for emitting light according to a driving cur-
rent I, applied to the anode, the driving transistor M1 trans-
mitting the driving current I, to the organic light emitting
diode (OLED).

[0119] The driving transistor M, provided between the
anode of the organic light emitting diode (OLED) and the first
power source voltage FLVDD, controls current flowing from
the first power source voltage ELVDD to the second power
source voltage ELVSS through the organic light emitting
diode (OLED).

[0120] In detail, a gate of the driving transistor M1 is con-
nected at node N1 to a first end of the storage capacitor Cst,
and a first electrode thereof is connected at node N4 to a
second end of the storage capacitor Cst and the first power
source voltage ELVDD. The driving transistor M1 controls
the driving current I, flowing to the organic light emitting
diode (OLED) from the first power source voltage ELVDD
corresponding to the voltage value according to the data sig-
nal stored in the storage capacitor Cst. In this instance, the
organic light emitting diode (OLED) emits light correspond-
ing to the driving current supplied by the driving transistor
M1.

[0121] The first transistor M3, provided between nodes N3
and N2, i.e., the anode of the organic light emitting diode
(OLED) and a data line Dm, respectively, receives a driving
voltage of the organic light emitting diode (OLED) from the
organic light emitting diode (OLED).

[0122] In detail, a gate of the first transistor M3 is con-
nected to the sensing line SEn connected to the pixel 100, the
first electrode is connected at node N1 to the anode of the
organic light emitting diode (OLED), and the second elec-
trode is connected at node N2 to the data line Dm. The first
transistor M3 is turned on when the sensing signal of a gate on
voltage level is supplied to the sensing line SEn, and it is
turned off in other cases. The sensing signal is supplied during
the sensing period.

[0123] The second transistor M2 is connected to the scan
line Sn connected to the pixel 100 and the data line Dm
connected to the pixel 100, and transmits the data signal of
data line Dm to the driving transistor M1 in response to the
scan signal transmitted by the scan line Sn.

[0124] In detail, a gate of the second transistor M2 is con-
nected to the scan line Sn, the first electrode is connected at
node N2 to the corresponding data line Dm, and the second
electrode is connected at node N1 to the gate of the driving
transistor M1. The second transistor M2 is turned on when the
scan signal of a gate on voltage level is supplied to the scan
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line Sn, and it is turned off in other cases. The scan signal has
an on voltage level when the voltage at the gate electrode of
the driving transistor M1 is sensed in the compensator 60
from among the sensing period and when a predetermined
data signal is transmitted from the data line Dm.

[0125] The third transistor M4 is provided between the
anode of the organic light emitting diode (OLED) and the
driving transistor M1. A gate electrode of third transistor M4
is connected to the emission control line EMn connected to
the pixel 100, and controls light emission of the organic light
emitting diode (OLED) in response to the light emission
control signal transmitted by the emission control line EMn.

[0126] In detail, a gate electrode of the third transistor M4
is connected to the corresponding emission control line EMn,
a first electrode thereof'is connected at node N5 to the second
electrode of the driving transistor M1, and a second electrode
thereof is connected at node N3 to the anode of the organic
light emitting diode (OLED). The third transistor M4 is
turned on when a light emission control signal of a gate on
voltage level is supplied to the emission control line EMn, and
it is turned off in other cases.

[0127] The storage capacitor Cst has a first end connected
at node N1 to the gate electrode of the driving transistor M1
and a second end connected at node N4 to the first electrode
of the driving transistor M1 and the first power source voltage
ELVDD.

[0128] AvoltageV,, corresponding to the threshold voltage
ofthe driving transistor M1 is charged in the storage capacitor
Cst, and when the data signal is transmitted from the data line
Dm, a voltage at first node N1 where the first end of the
storage capacitor Cst and the gate electrode of the driving
transistor meet is changed corresponding to the data signal.
When the driving transistor M1 and the third transistor M4 are
turned on to form a current path from the first power source
voltage ELVDD to the cathode of the organic light emitting
diode (OLED), the current corresponding to the voltage that
corresponds to the difference between the voltage value Vgs
of the driving transistor M1, that is, the voltage of the data
signal that is applied to the gate electrode of the driving
transistor M1 and the power source voltage ELVDD at the
first electrode is applied to the organic light emitting diode
(OLED), and the organic light emitting diode (OLED) emits
light corresponding to the applied current.

[0129] FIG. 4is a circuit diagram of a more detailed part of
a configuration shown in FIG. 2 according to an exemplary
embodiment of the present invention.

[0130] In detail, FIG. 4 shows a connection of a more
detailed configuration of the current source 601 and the cur-
rent sinks 603 and 605 of the compensator 60 of FIG. 2; a
detailed configuration of a portion of the selector 70 of FIG.
1; and the circuit diagram of the pixel 100 of FIG. 3. The pixel
100 of FIG. 4 represents one corresponding pixel from among
all pixels configuring the display 10, and the compensation
process and driving by the compensator 60, the timing con-
troller 50, the selector 70, and the data driver included in the
organic light emitting diode (OLED) display according to an
exemplary embodiment of the present invention are per-
formed for all pixels of the display 10.

[0131] A process for compensating image sticking and
mura phenomenon in an organic light emitting diode (OLED)
display by using waveform diagrams of FIG. 5 to FIG. 9
together with FIG. 4 according to an exemplary embodiment
of the present invention will now be described.
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[0132] FIG. 4 shows a data selecting switch SW1 and com-
pensator selecting switch SWm connected to the data line Dm
connected to the pixel 100 from among a plurality of data
selecting switches and a plurality of compensator selecting
switches of the selector 70.

[0133] The compensator selecting switch SWm is con-
nected to a diverged line branched from the data line Dm
connected to the pixel 100. In this instance, the diverged line
branched from the data line represents a compensation line
73.

[0134] When the compensator selecting switch SWm is
turned on during the sensing period, the pixel 100 is sensed
through the compensation line 73 and the data line Dm by the
compensator selecting switch SWm. The current source 601,
the first current sink 603, and the second current sink 605 of
the compensator 60 are connected to the compensation line
73 connected to the corresponding data line Dm.

[0135] The current source 601 includes a first switch SW2,
and is controlled by the switching operation of the first switch
SW2. The first current sink 603 includes a second switch
SW3, and is controlled by the second switch SW3. Also, the
second current sink 605 includes a third switch SW4, and is
controlled by the third switch SW4. The selection signals for
controlling the switching operations of the first switch SW2,
the second switch SW3, and the third switch SW4 can be
generated and transmitted by the timing controller 50 or by
the selection driver 75 of the selector 70.

[0136] The first switch SW2, the second switch SW3, and
the third switch SW4 can be commonly connected to one
node, and the voltage at the node is transmitted to the analog-
to-digital converter 607.

[0137] FIG. 5 is a waveform diagram for the first current
sink 603 to sense the second voltage, FIG. 6 is a waveform
diagram for the second current sink 605 to sense the third
voltage, FIG. 7 is a waveform diagram for the current source
601 of the compensator 60 to sense the first voltage, FIG. 8 is
a waveform diagram for transmitting a data signal and dis-
playing an image at the pixel 100, and FIG. 9 is a driving
waveform of an organic light emitting diode (OLED) display
according to another exemplary embodiment of the present
invention, showing a waveform diagram for transmitting the
data signal to the pixel 100 and displaying the image when
simultaneously sensing the first voltage.

[0138] The waveform diagrams shown in FIG. 5 to FIG. 9
are proposed for the case in which transistors and a plurality
of selecting switches for configuring the circuit of the pixel
100 shown in FIG. 4 are PMOS transistors, and when the
transistors and a plurality of selecting switches included in
the circuit of the pixel 100 are realized with NMOS transis-
tors, the polarity of the waveform diagrams will be reversed.
[0139] Tt will be sufficient when the process for compen-
sating the image sticking and mura phenomenon before the
display 10 of the organic light emitting diode (OLED) dis-
plays an image in the exemplary embodiment of the present
invention, and the respective compensation processes are not
restricted to the order of FIG. 5 to FIG. 9. Compensation can
be performed at a predetermined time that is automatically
determined, and it can be performed at a time established by
the user.

[0140] A process for the organic light emitting diode
(OLED) display shown in FIG. 4 according to an exemplary
embodiment of the present invention to sense a voltage at the
gate electrode of the driving transistor M1 of the pixel 100
according to the waveform of FIG. 5 will now be described.
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[0141] Referring to FIG. 5, at the time t1, the data selection
signal SWC1 for controlling the data selecting switch SW1
connected to the data line corresponding to the pixel 100 is
transmitted as the high level at which the data selecting switch
SW1 is turned off. Since the compensator selection signal
SWCm is transmitted as the low level at the time t1, the
compensator selecting switch SWm connected to the com-
pensation line 73 divided from the data line corresponding to
the pixel 100 is turned on.

[0142] A scansignal S, a light emission control signal EM,
and a sensing signal SE that are supplied to the pixel 100 are
transmitted as a low level voltage at the time t1. Accordingly,
in the pixel 100 of FIG. 4, the second transistor M2 having
received the scan signal S, the third transistor M4 having
received the light emission control signal EM, and the first
transistor M3 having received the sensing signal SE are
turned on at the time t1.

[0143] During the period P1 in which the second transistor
M2, the third transistor M4, and the first transistor M3 are
turned on, the second switch SW3 of the first current sink 603
is turned on by the low-level selection signal SWC3. The
second current is sunk through the data line connected
through the turned-on compensator selecting switch SWm
during this period.

[0144] Accordingly, the driving transistor M1 is turned on
to form the current path from the first power source voltage
ELVDD to the cathode of the organic light emitting diode
(OLED). Also, the voltage difference Vgs between the gate
electrode of the driving transistor M1 and the first electrode is
formed as the voltage value corresponding to the second
current, and the voltage (the second voltage) at the gate elec-
trode of the driving transistor M1 is applied to the first node
N1.

[0145] The second voltage is transmitted to the analog-to-
digital converter 607 passing through the data line Dm con-
nected to the pixel 100 through the second transistor M2, and
the compensation line 73, and is converted into the digital
value.

[0146] Referring to FIG. 6, from the time t3 to the time 4,
the data selection signal SWCT1 for controlling the data select-
ing switch SW1 is transmitted as high level and the data
selecting switch SW1 is turned off. On the contrary, since the
compensator selection signal SWCm is transmitted as low
level at the time t3, the compensator selecting switch SWm
connected to the compensation line 73 divided from the data
line corresponding to the pixel 100 is turned on.

[0147] At the time t3, the scan signal S, the light emission
control signal EM, and the sensing signal SE supplied to the
pixel 100 are transmitted as low level voltages to turn on the
second transistor M2, the third transistor M4, and the first
transistor M3 during the period P2.

[0148] Here, the third switch SW4 of the second current
sink 605 is turned on in response to the low-level selection
signal SWC4. The second current sink 605 sinks the third
current through the data line connected through the turned-on
compensator selecting switch SWm during the period P2.
[0149] Accordingly, the driving transistor M1 is turned on
to form the current path from the first power source voltage
ELVDD to the cathode of the organic light emitting diode
(OLED). Also, the voltage difference Vgs between the gate
electrode of the driving transistor M1 and the first electrode is
formed as the voltage value corresponding to the third current
such and the voltage (the third voltage) at the gate electrode of
the driving transistor M1 is applied to the first node N1.
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[0150] Thethird voltage is passed through the data line Dm
connected to the pixel 100 through the second transistor M2
and the compensation line 73, is transmitted to the analog-to-
digital converter 607, and is converted into the digital value.
[0151] The memory 609 of the compensator 60 stores digi-
tal values of the converted second voltage and the third volt-
age, and the controller 613 calculates the threshold voltage
and the electron mobility of the driving transistor M1 of the
pixel 100 from the voltage values.

[0152] As anexemplary embodiment, a current value of the
second current sunk by the first current sink 603 is set to be the
current value Imax when the pixel emits light with the maxi-
mum luminance, and a current value of the third current sunk
by the second current sink 605 is set to be a current value
corresponding to the low grayscale data voltage, and particu-
larly it is set to be the current value ¥4 Imax that corresponds
to ¥4 of Imax.

[0153] A voltage value at the gate electrode of the driving
transistor M1 applied to the first node N1 of FIG. 4 when the
current is sunk with the second current and the third current,
that is, the voltage value V1 of the second voltage and the
voltage value V2 of the third voltage, are calculated as fol-
lows.

lmax Equation [
V1=ELVDD- 5 |VehM 1|
1 [2Imax Equation 2
V2=FELVDD - - | —— —|VihM]|
A

[0154] Here, ELVDD of Equations 1 and 2 is the voltage
value supplied by the first power source voltage ELVDD and
it is the voltage at the first electrode of the driving transistor
M1 at node N4.

[0155] Also, f is the mobility of the electrons moving in the
channel of the driving transistor M1, and IVthM1 is a proper
threshold voltage of the driving transistor M1 of the pixel 100.
[0156] Hence, the threshold voltage and mobility of the
driving transistor M1 in the two equations can be found.
[0157] However, when the current is sunk with the third
current that is set to be the current value ¥4 Imax, it is difficult
to realize the low grayscale data. Particularly, since it is dif-
ficult to achieve black luminance with a desired level, a pre-
determined compensation voltage value (Vshift) is applied to
the voltage value V2 of the third voltage that is detected when
sunk by the third current. The detection time of the third
voltage becomes faster and achievement of black luminance
of a desired level is enabled since the current is not sunk with
the minimum current. When the compensation voltage value
(Vshift) is applied, Equation 3 is acquired.

V3 =V2+ Vshift

1 [ 2Imax
=ELVDD - 3 | 7 — |VihM 1| + Vshift

[0158] Here, the V3 voltage value represents the voltage
value applied to the first node N1 when the pixel 100 is sunk
with the current value that is given when the pixel 100 emits
light with the lowest luminance. When the entire grayscale is

Equation 3
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256 grayscale levels, it indicates the voltage value that is
detected when the current is sunk with the current value of
Y556 Imax.

[0159] Unknown quantities Q1 and Q2 relating to the
mobility and threshold voltage of the driving transistor are
calculated by using Equations 1 and 3, and the threshold
voltage and mobility of the driving transistor M1 included in
a plurality of pixels of the display 10 can be calculated.
[0160] Theunknown quantities Q1 and Q2 are expressed in
Equations 4 and 5.

s Equation 4

Q2 =|VthM1| = ELVDD - Q1 -V1 Equation 5

[0161] The threshold voltage and mobility of the driving
transistor M1 for the respective pixels calculated by the con-
troller 613 are stored in the memory 609.

[0162] The waveform diagram of FIG. 7 is the waveform
diagram of the period in which the driving voltage of the
organic light emitting diode (OLED) of the pixel 100 is
sensed.

[0163] Referring to FIG. 7, during the period P3 from the
time t5 to the time t6, the data selection signal SWC1 is
transmitted as high level to turn off the data selecting switch
SW1, and the compensator selection signal SWCm is low-
level, and hence the compensator selecting switch SWm con-
nected to the compensation line 73 divided from the data line
corresponding to the pixel 100 is turned on.

[0164] During the period P3, the scan signal S and the light
emission control signal EM are transmitted as a high level
voltage, and the sensing signal SE is transmitted as a low level
voltage.

[0165] Accordingly, the second transistor M2 having
received the scan signal S and the third transistor M4 having
received the light emission control signal EM in the pixel 100
are turned off during the period P3, and the first transistor M3
having received the sensing signal SE is turned on during the
period P3.

[0166] Here, the first switch SW2 of the current source 601
receives the low-level selection signal SWC2, and is turned
on in response thereto. The current source 601 supplies the
first current to the organic light emitting diode (OLED)
through the compensation line 73 and the data line Dm con-
nected through the turned-on compensator selecting switch
SWm during period P3.

[0167] Inthe case of a normal organic light emitting diode
(OLED), the driving voltage applied to the anode is the appro-
priate voltage value corresponding to the first current, how-
ever resistance of the deteriorated organic light emitting
diode (OLED) is increased to relatively increase the driving
voltage applied to the anode of the organic light emitting
diode (OLED). The increased driving voltage of the organic
light emitting diode (OLED) is the first voltage, and the first
voltage is transmitted to the analog-to-digital converter 607
passing through the turned-on first transistor M3, the data line
Dm, and the compensation line 73, and is converted into a
digital value.

[0168] The memory 609 stores the digital value of the first
voltage, and the controller 613 determines the data signal
compensation amount of compensating by the voltage value
increased by the deterioration based on the first voltage so that
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the organic light emitting diode (OLED) may emit light with
appropriate luminance according to the data signal.

[0169] FIG. 8 is a waveform diagram for the pixel 100 to
normally emit light according to the data signal.

[0170] From the time t7 to the time t8, the data selection
signal SWC1 is low level, and the data selecting switch SW1
connected to the data line corresponding to the pixel 100 is
turned on in response thereto. On the contrary, since the
compensator selection signal SWCm is transmitted as high
level during the period of the time 17 to time t8, the compen-
sator selecting switch SWm connected to the compensation
line 73 divided from the data line corresponding to the pixel
100 is turned off.

[0171] The low-level scan signal S is supplied to the pixel
100 at the time t7, and the second transistor M2 is turned on
during the period P4.

[0172] The data driver 30 transmits the compensated data
signal to the corresponding data line Dm through the turned-
on data selecting switch SW1 during the period P4. The data
signal is transmitted to the first node N1 passing through the
second transistor M2, and the storage capacitor Cst connected
to the first node N1 charges the voltage value corresponding
to the data signal.

[0173] The data signal transmitted to the pixel 100 is gen-
erated from the image data signal corrected by the timing
controller 50 of FIG. 4.

[0174] The corrected image data signals Data2 are con-
verted into an analog data signal by a digital analog converter
31 of the data driver 30.

[0175] The analog data signal can be supplied to the data
line Dm connected to the corresponding pixel 100 from
among a plurality of pixels through a negative feedback type
operational amplifier 33. Since the organic light emitting
diode (OLED) of the pixel 100 emits light according to the
corrected data signal, image sticking and mura phenomenon
are removed from the entire image of the display 10 to provide
quality images.

[0176] FIG.9isa waveform diagram of a process for sens-
ing in real-time the driving voltage of the organic light emit-
ting diode (OLED) when normally driving the display
according to another exemplary embodiment of the present
invention.

[0177] Referring to FIG. 9, since the compensator selection
signal SWCm falls to become low level at the time t9 and
maintains the low level during the period P5, the compensator
selecting switch SWm connected to the compensation line 73
divided from the data line corresponding to the pixel 100 is
turned on during the period P5. Since the compensator selec-
tion signal SWCm rises to become the high level at the time
10, the compensator selecting switch SWm is turned off
during the period P6. On the contrary, the data selection signal
SWC1 is transmitted as high level during the period P5 to turn
off the data selecting switch SW1, and the data selection
signal SWC1 is transmitted as low level during the period P6
to turn on the data selecting switch SW1.

[0178] The sensing signal SE supplied to the pixel 100 is a
low level voltage at the time t9 and it is supplied during the
period P5, turning first transistor M3 on. During the period
P5, the first switch SW2 of the current source 601 is turned on
in response to the selection signal SWC2.

[0179] During the period P5, in a like manner of the method
described with reference to FIG. 7, the current source 601
supplies the first current to the organic light emitting diode
(OLED) through the data line and the compensation line 73
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connected through the turned on compensator selecting
switch SWm, and transmits the first voltage to the analog-to-
digital converter 607 through the turned on first transistor M3.
[0180] The first switch SW2 is turned off in response to the
selection signal SWC2 at the time t10, and the data selection
signal SWC1 simultaneously falls to become low level to turn
on the data selecting switch SW1 during the period P6.
[0181] Since the low-level scan signal S is supplied to the
pixel 100 at the time t10, the second transistor M2 is turned on
during the period P6. The data signal is transmitted to the first
node N1 by passing through the second transistor M2 through
the corresponding data line Dm in a like manner of the
method described with reference to FIG. 8, during the period
P6, and the storage capacitor Cst is charged with the voltage
value according to the corresponding data signal.

[0182] When the scan signal S rises to a high level voltage
at the time t11 after the storage capacitor Cst is charged with
the voltage corresponding to the data signal, the second tran-
sistor M2 is turned off, and the light emission control signal
EM falls to the low level voltage to turn on the third transistor
M4. Therefore, the driving transistor M1 supplies the driving
current corresponding to the data signal to the organic light
emitting diode (OLED) to display an image with predeter-
mined luminance.

[0183] Inthe waveform diagram of FIG. 9, the correspond-
ing sensing signal SE is supplied before the scan signal S
corresponding to the pixel 100 is supplied to store driving
voltage information of the organic light emitting diode
(OLED) in the memory 609. During a predetermined one
frame period, the driving voltage ofthe organic light emitting
diode (OLED) is sensed and is stored in the memory 609, and
the corrected data signal is transmitted to the pixel in the next
frame period to emit light.

[0184] FIG. 10 is a graph of current curves for grayscales of
the organic light emitting diode (OLED) display having
applied the existing algorithm.

[0185] Indetail, FIG.10 showsa graph of current curves for
grayscales of the image of which the data signal is corrected
by detecting the voltage at the gate electrode of the driving
transistor of the pixel following the waveform diagrams of
FIG. § and F1G. 6, and finding and compensating the thresh-
old voltage and mobility deviation of the driving transistor
and by using Equations 1 and 2.

[0186] Itis found in FIG. 10 that the pixel having emitted
light according to the compensated data signal failed to suf-
ficiently realize the low grayscale data area.

[0187] However, when the compensation amount is calcu-
lated by applying a compensation voltage value (Vshift) for
compensating the difference with the voltage value of the gate
electrode of the driving transistor of the pixel that is detected
by sinking the current with the current value corresponding to
the minimum grayscale data voltage, it is found as shown in
FIG. 11 that the low grayscale data area is sufficiently
expressed in correspondence to the 2.2 gamma curve.
[0188] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims. Also, the material of respective constituent
elements described in the specification can be easily selected
and substituted from various materials by a person of ordinary
skill in the art. Furthermore, a person of ordinary skill in the
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art can omit part of the constituent elements described in the
specification without deterioration of performance or can add
constituent elements for better performance. In addition, a
person of ordinary skill in the art can change the specification
depending on the process conditions or equipment. Hence,
the range of the present invention is to be determined by the
claims and equivalents.

What is claimed is:

1. An organic light emitting diode display having a plural-
ity of pixels, each pixel comprising:

an organic light emitting diode (OLED);

a driving transistor for supplying a driving current to the
organic light emitting diode;

a data line for transmitting a corresponding data signal to
the driving transistor;

a first transistor having a first electrode connected to one
electrode of the organic light emitting diode and a sec-
ond electrode connected to the data line; and

asecond transistor having a first electrode connected to the
data line and a second electrode connected to a gate
electrode of the driving transistor:

wherein the first transistor, the second transistor, and the
driving transistor are turned on, a first current and a
second current are respectively sunk in a path of a driv-
ing current from the driving transistor to the organic
light emitting diode through the data line, and

wherein a threshold voltage and an electron mobility of the
driving transistor are calculated by receiving a first volt-
age and a second voltage applied to the gate electrode of
the driving transistor corresponding to sinking of the
first current and the second current through the second
transistor and the data line, and the data signal transmit-
ted to the data line is compensated.

2. The organic light emitting diode display of claim 1,
wherein the display receives a third voltage applied to one
electrode of the organic light emitting diode through the data
line while supplying a predetermined third current to the
organic light emitting diode by turning on the first transistor,
and the display detects a deterioration degree of the organic
light emitting diode according to the third voltage, and com-
pensates a data signal transmitted to the data line in order to
compensate the detected deterioration.

3. The organic light emitting diode display of claim 2,
further comprising:

a compensator for receiving the third voltage through the

data line; and

a compensator selecting switch provided between the data
line and the compensator, and transmitting the third
voltage to the compensator when turned on by a corre-
sponding selection signal.

4. The organic light emitting diode display of claim 3,
wherein the compensator comprises a current source for sup-
plying a third current so as to detect the third voltage.

5. The organic light emitting diode display of claim 4,
wherein the compensator further comprises a controller for
determining a deterioration degree of the organic light emit-
ting diode according to the third voltage, and determining a
compensation amount corresponding to a data signal accord-
ing to the determined deterioration degree.

6. The organic light emitting diode display of claim 1,
wherein the second current has a current value that is less than
that of the first current.
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7. The organic light emitting diode display of claim 6,
wherein the first current represents a current value corre-
sponding to a high gray scale data voltage.

8. The organic light emitting diode display of claim 6,
wherein the first current represents a current value flowing to
the organic light emitting diode when the organic light emit-
ting diode emits light with the maximum luminance.

9. The organic light emitting diode display of claim 6,
wherein the second current represents a current value corre-
sponding to the low gray scale data voltage.

10. The organic light emitting diode display of claim 6,
wherein the second current represents a current value that is
0.1% to 50% of the first current.

11. The organic light emitting diode display of claim 1,
wherein the second voltage is compensated with a compen-
sation voltage value caused by a difference between the sec-
ond voltage and a voltage value applied to a gate electrode of
the driving transistor that is detected by sinking with a current
value flowing to the organic light emitting diode when the
organic light emitting diode emits light with the minimum
luminance.

12. The organic light emitting diode display of claim 1,
further comprising:

acompensator for receiving the first voltage and the second

voltage through the data line; and

a compensator selecting switch provided between the data

line and the compensator, and transmitting the first volt-
age or the second voltage to the compensator when
turned on by a corresponding selection signal.

13. The organic light emitting diode display of claim 12,
wherein the compensator comprises:

a first current sink for sinking the first current so as to detect

the first voltage; and

asecond current sink for sinking the second current so as to

detect the second voltage.

14. The organic light emitting diode display of claim 13,
wherein the compensator further comprises a controller for
calculating a threshold voltage and an electron mobility ofthe
driving transistor according to the first voltage and the second
voltage, and determining a compensation amount corre-
sponding to the data signal according to the calculated thresh-
old voltage and electron mobility of the driving transistor.

15. An organic light emitting diode display, comprising:

a plurality of pixels including a plurality of organic light

emitting diodes and a plurality of driving transistors for
supplying driving current to the organic light emitting
diodes;

a plurality of data lines for transmitting corresponding data

signals to the pixels; and
a compensator for receiving a plurality of first voltages and
a plurality of second voltages that are respectively
applied to the respective gate electrodes of the driving
transistors through the data lines while respectively
sinking the first current and the second current on a path
of a driving current from the driving transistor to the
organic light emitting diode through the data line;

wherein the compensator calculates a threshold voltages
and an electron mobility of the respective driving tran-
sistors according to the received first voltages and sec-
ond voltages, and compensates the data signals that are
transmitted to the pixels according to the calculated
threshold voltages and electron mobility of the driving
transistors.
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16. The organic light emitting diode display of claim 15,
wherein the compensator receives driving voltages of the
organic light emitting diodes through the corresponding data
lines while supplying a predetermined third current to the
organic light emitting diodes through the data lines, deter-
mines deterioration degrees of the organic light emitting
diodes according to the received driving voltages, and com-
pensates the data signals that are transmitted to the pixels
according to the determined deterioration degrees.

17. The organic light emitting diode display of claim 16,
wherein the organic light emitting diode display further com-
prises a selector including a plurality of data selecting
switches connected to the data lines and a plurality of com-
pensator selecting switches connected to a node of a plurality
of diverged lines divided from the data lines, and the com-
pensator selecting switches are turned on by the correspond-
ing selection signals to transmit driving voltages of the
organic light emitting diodes to the compensator.

18. The organic light emitting diode display of claim 16,
wherein the compensator comprises a current source for sup-
plying the predetermined third current to the organic light
emitting diodes.

19. The organic light emitting diode display of claim 18,
wherein the compensator further comprises a controller for
determining deterioration degrees of the organic light emit-
ting diodes according to respective driving voltages of the
organic light emitting diodes, and determining a compensa-
tion amount of the data signal according to the determined
deterioration degree.

20. The organic light emitting diode display of claim 15,
wherein the second current has a current value that is less than
that of the first current.

21. The organic light emitting diode display of claim 20,
wherein the first current represents a current value that cor-
responds to a high gray scale data voltage.

22. The organic light emitting diode display of claim 20,
wherein the first current represents a current value flowing to
the organic light emitting diode when the organic light emit-
ting diode emits light with the maximum luminance.

23. The organic light emitting diode display of claim 20,
wherein the second current represents a current value that
corresponds to a low gray scale data voltage.

24. The organic light emitting diode display of claim 20,
wherein the second current has a current value that is 0.1% to
50% of the current value of the first current.

25. The organic light emitting diode display of claim 15,
wherein the second voltage is compensated with a compen-
sation voltage value caused by a difference between the sec-
ond voltage and a voltage value that is applied to the gate
electrode of the driving transistor that is detecting by sinking
with a current value flowing to the organic light emitting
diode when the organic light emitting diode emits light with
the minimum luminance.

26. The organic light emitting diode display of claim 15,
wherein the compensator comprises:

a first current sink for sinking the first current in order to

detect the first voltages; and

a second current sink for sinking the second current in

order to detect the second voltages.

27. The organic light emitting diode display of claim 26,
wherein the compensator further comprises a controller for
calculating threshold voltages and electron mobility of the
respective driving transistors according to the first voltages
and the second voltages, and determining a compensation
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amount corresponding to the respective data signals that are
transmitted to the pixels according to the calculated threshold
voltages and electron mobility of the driving transistors.

28. The organic light emitting diode display of claim 15,
wherein the organic light emitting diode display further com-
prises a selector including a plurality of data selecting
switches connected to the data lines and a plurality of com-
pensator selecting switches connected to a node of a plurality
of diverged lines divided from the data lines, and the com-
pensator selecting switches are turned on by corresponding
selection signals to transmit the first voltages and the second
voltages to the compensator.

29. A method for driving an organic light emitting diode
(OLED) display comprising a plurality of pixels including a
plurality of organic light emitting diodes and a plurality of
driving transistors for supplying a driving current to organic
light emitting diodes, a plurality of data lines for transmitting
corresponding data signals to the pixels, and a compensator
for receiving a plurality of first voltages and a plurality of
second voltages that are applied to respective gate electrodes
of the driving transistors through the data line while sinking a
first current and a second current on a path of a driving current
from the driving transistor to the organic light emitting diode
through the data line, the method comprising the steps of:

receiving the first voltages and the second voltages applied

to the respective gate electrodes of the driving transistors
through the corresponding data line, thereby sensing a
voltage;

calculating a threshold voltage and an electron mobility of

the respective driving transistors according to the
received first voltages and second voltages, thereby per-
forming calculation; and

compensating a plurality of data signals transmitted to the

pixels according to the calculated threshold voltages and
electron mobility of the driving transistors.
30. The method of claim 29, wherein the method for driv-
ing the organic light emitting diode display further com-
prises:
receiving driving voltages of the organic light emitting
diodes while the compensator supplies a predetermined
third current to the organic light emitting diodes through
the data lines, thereby sensing a driving voltage; and

determining deterioration degrees of the organic light emit-
ting diodes according to the received driving voltages,
and compensating the data signals transmitted to the
pixels according to the determined deterioration degree,
thereby performing compensation.

31. The method of claim 30, wherein while the sensing of
a driving voltage is performed, the predetermined third cur-
rent is controlled to flow to the organic light emitting diodes
included in the pixels, and first transistors of the pixels for
transmitting the driving voltage of the organic light emitting
diode to the corresponding data line are turned on.

32. The method of claim 29, wherein while the sensing of
avoltage is performed, first transistors of the pixels connected
between one electrodes of the organic light emitting diodes
and the corresponding data lines, driving transistors of the
pixels for supplying driving current to the organic light emit-
ting diodes, and second transistors of the pixels connected
between the corresponding data line and a gate electrode of
the driving transistor are turned on.

33. The method ofclaim 29, wherein the second current has
a current value that is less than the first current.
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34. The method of claim 33, wherein the first current rep-
resents a current value that corresponds to a high gray scale
data voltage.

35. The method of claim 33, wherein the first current rep-
resents a current value flowing to the organic light emitting
diode when the organic light emitting diode emits light with
the maximum luminance.

36. The method of claim 33, wherein the second current
represents a current value that corresponds to a low gray scale
data voltage.

37. The method of claim 33, wherein the second current has
a current value that is 0.1% to 50% of the current value of the
first current.

38. The method of claim 29, further comprising the step of,
before the calculation, compensating the second voltage with
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a voltage value applied to a gate electrode of the driving
transistor detected when sinking with a current value corre-
sponding to a difference of a current value shifted in a low
gray scale data voltage.

39. The method of claim 29, further comprising the step of,
before the calculation, compensating the second voltage with
acompensation voltage value caused by a difference between
the second voltage and a voltage value applied to a gate
electrode of a driving transistor detected by sinking with a
current value flowing to the organic light emitting diode when
the organic light emitting diode emits light with the minimum
luminance.
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