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(57) ABSTRACT

A data driving circuit including: a voltage digital-analog
converter adapted to generate a first gradation voltage cor-
responding to external data; a current digital-analog con-
verter adapted to generate a gradation current corresponding
to the external data; a voltage control unit adapted to receive
a feedback pixel current from a pixel via a data line and to
generate a second gradation voltage by increasing or
decreasing a level of the first gradation voltage in accor-
dance with the feedback pixel current; a buffer unit adapted

(22) Filed: Dec. 22, 2005 to selectively supply the first or second gradation voltage to
the data line; and a selection unit adapted to selectively
(30) Foreign Application Priority Data connect the data line to either the buffer unit or the voltage
control unit. With this configuration, an image is displayed
Dec. 24, 2004 (KR) coocoerveerrrceeeeeeee 2004-112532 with a desired brightness.
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DATA DRIVING CIRCUIT, ORGANIC LIGHT
EMITTING DIODE (OLED) DISPLAY USING THE
DATA DRIVING CIRCUIT, AND METHOD OF
DRIVING THE OLED DISPLAY

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herin, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on Dec. 24, 2004 and there duly
assigned Serial No. 2004-112532.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a data driving
circuit, an Organic Light Emitting Diode (OLED) display
using the data driving circuit, and a method of driving the
OLED display, and more particularly, to a data driving
circuit to display an image with a desired brightness, an
OLED display using the data driving circuit, and a method
of driving the OLED display.

[0004] 2. Description of the Related Art

[0005] Various flat panel displays have recently been
developed as alternatives to a relatively heavy and bulky
Cathode Ray Tube (CRT) display. The flat panel display
includes a Liquid Crystal Display (LCD), a Field Emission
Display (FED), a Plasma Display Panel (PDP), an Organic
Light Emitting Diode Display (OLED), etc.

[0006] Among the flat panel displays, the OLED display
can emit light for itself by electron-hole recombination.
Such an OLED display has advantages in that its response
time is relatively fast and its power consumption is relatively
low. Generally, the OLED display employs a transistor
provided in each pixel for supplying a current corresponding
to a data signal to a light emitting device, thereby allowing
the light emitting device to emit light.

[0007] An OLED display comprises: a pixel portion
including a plurality of pixels formed in a region defined by
the intersection of scan lines and data lines; a scan driver to
drive the scan lines; a data driver to drive the data lines; and
a timing controller to control the scan driver and the data
driver.

[0008] The timing controller generates a Data Control
Signal (DCS) and a Scan Control Signal (SCS) correspond-
ing to an external synchronization signal. The DCS and the
SCS are supplied from the timing controller to the data
driver and the scan driver, respectively. Furthermore, the
timing controller supplies external data to the data driver.

[0009] The scan driver receives the SCS from the timing
controller. The scan driver generates scan signals on the
basis of the SCS and supplies the scan signals to the scan
lines.

[0010] The data driver receives the DCS from the timing
controller. The data driver generates data signals on the basis
of the DCS and supplies the data signals to the data lines
while synchronizing with the scan signals.

[0011] The display portion receives first and second volt-
ages from an external power source, and supplies them to the
respective pixels. When the first voltage and the second

1. Field of the Invention

Jun. 29, 2006

voltage are supplied to the pixels, each pixel controls a
current corresponding to the data signal to flow from a first
voltage line to a second voltage line via the light emitting
device, thereby emitting light corresponding to the data
signal.

[0012] That is, in this OLED display, each pixel emits
light with a predetermined brightness corresponding to the
data signal, but cannot emit light with the desired brightness
because transistors provided in the respective pixels have
different threshold voltages. Furthermore, in this OLED
display, there is no method of measuring and controlling a
real current flowing in each pixel in correspondence to the
data signal.

SUMMARY OF THE INVENTION

[0013] Accordingly, it is an object of the present invention
to provide a data driving circuit to display an image with
desired brightness, an Organic Light Emitting Diode
(OLED) display using the data driving circuit, and a method
of driving the OLED display.

[0014] The foregoing and/or other objects of the present
invention are achieved by providing a data driving circuit
comprising: a voltage digital-analog converter adapted to
generate a first gradation voltage corresponding to external
data; a current digital-analog converter adapted to generate
a gradation current corresponding to the external data; a
voltage control unit adapted to receive a feedback pixel
current from a pixel via a data line and to generate a second
gradation voltage by increasing or decreasing a level of the
first gradation voltage in accordance with the feedback pixel
current; a buffer unit adapted to selectively supply the first
or second gradation voltage to the data line; and a selection
unit adapted to selectively connect the data line to either the
buffer unit or the voltage control unit.

[0015] The selection unit is adapted to preferably connect
the data line to the buffer unit for a first period of one
horizontal period, and is adapted to preferably alternately
connect the data line to either the buffer unit or the voltage
control unit for a second period of one horizontal period
excluding the first period.

[0016] The selection unit comprises a plurality of selec-
tors, each selector preferably comprising: a first transistor
connected between the buffer unit and the data line; and a
second transistor connected between the data line and the
voltage control unit.

[0017] The first transistor is adapted to preferably be
turned on for the first period, and the first and second
transistors are adapted to preferably be alternately turned on
and off for the second period.

[0018] The first gradation voltage is adapted to preferably
be supplied to the pixel for the first period, and the second
gradation voltage is adapted to preferably be supplied to the
pixel upon the first transistor being turned on for the second
period.

[0019] The pixel current is adapted to preferably be sup-
plied from the data line to the voltage control unit upon the
second transistor being turned on for the second period.

[0020] The voltage control unit comprises a plurality of
voltage controllers, each voltage controller preferably com-
prising: a switching device connected between the voltage
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digital-analog converter and the buffer unit; a comparator
adapted to preferably compare the gradation current with the
pixel current; a capacitor having a first terminal connected to
a common node between the switching device and the buffer
unit; a voltage adjuster connected to a second terminal of the
capacitor and adapted to preferably be controlled by the
comparator to increase and decrease the voltage supplied to
the second terminal of the capacitor; and a controller
adapted to preferably control the switching device.

[0021] The controller is adapted to preferably turn on the
switching device for the first period, and to preferably turn
off the switching device for the second period.

[0022] The comparator is adapted to preferably generate a
first control signal upon the gradation current being higher
than the pixel current, and is adapted to preferably generate
a second control signal upon the gradation current being
lower than the pixel current.

[0023] The voltage adjuster is adapted to preferably selec-
tively increase or decrease the voltage supplied to the
capacitor on the basis of the first and second control signals
to equalize the pixel current with the gradation current.

[0024] The controller is adapted to preferably output a
counting signal, gradually increased for the second period,
to the voltage adjuster.

[0025] An adjustable level of the voltage adjusted by the
voltage adjuster is adapted to preferably correspond to the
counting signal.

[0026] The adjustable level of the voltage adjusted by the
voltage adjuster is adapted to preferably decrease in propor-
tion as the counting signal increases.

[0027] The adjustable level of the voltage adjusted by the
voltage adjuster is adapted to preferably decrease by half
whenever the counting signal increases.

[0028] The controller is adapted to preferably receive a
reset signal each horizontal period and to initialize the
counting signal.

[0029] The reset signal preferably includes either a hori-
zontal synchronous signal or a scan signal supplied to the
pixel each horizontal period.

[0030] The data driving circuit preferably further com-
prises: a shift register adapted to preferably generate sam-
pling signals in sequence; and a latch adapted to preferably
store the data corresponding to the sampling signals, and to
preferably supply the stored data to the voltage digital-
analog converter and the current digital-analog converter.

[0031] The latch preferably comprises: a sampling latch
adapted to preferably sequentially store the data correspond-
ing to the sampling signal; a holding latch adapted to
preferably store the data stored in the sampling latch and to
preferably supply the stored data to the voltage digital-
analog converter and the current digital-analog converter.

[0032] The data driving circuit preferably further com-
prises a level shifter adapted to preferably increase a voltage
of the data stored in the holding latch and to supply the
increased data to the voltage digital-analog converter and the
current digital-analog converter.

[0033] The foregoing and/or other objects of the present
invention are also achieved by providing an Organic Light
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Emitting Diode (OLED) display comprising: a plurality of
first and second scan lines; a plurality of data lines inter-
secting the first and second scan lines; a pixel portion
including a plurality of pixels connected to the first and
second scan lines and the data line; a scan driver adapted to
respectively supply first and second scan signals to the first
and second scan lines; and a data driver connected to the
data line and adapted to supply a first gradation voltage as
a data signal to the data line; wherein the data driver is
adapted to receive a feedback pixel current from each pixel
via the data line, to generate a second gradation voltage by
selectively increasing or decreasing a level of the first
gradation voltage in accordance with the feedback pixel
current, and to supply the second gradation voltage to the
pixel.

[0034] Each pixel preferably comprises: a light emitting
device; a driver adapted to preferably generate the pixel
current corresponding to either the first or second voltage; a
first transistor connected between the driver and the data
line, and adapted to preferably be controlled by a first scan
signal supplied via the first scan line; and a second transistor
connected between the data line and a common node
between the driver and the light emitting device, and adapted
to preferably be controlled by a second scan signal supplied
via the second scan line.

[0035] The first transistor is adapted to preferably be
turned on in correspondence with the first scan signal for a
first period of one horizontal period, and is adapted to
preferably be turned on and off' at least one time for a second
period of the horizontal period excluding the first period.

[0036] The second transistor is adapted to preferably be
turned off in correspondence with the second scan signal for
the first period, and is adapted to preferably be turned on and
off alternately with the first transistor for the second period.

[0037] The OLED display preferably further comprises a
third transistor connected between the driver and the light
emitting device, and adapted to preferably be turned off for
a predetermined period upon the first scan signal being
supplied to the first transistor and adapted to preferably be
turned on for the other period in correspondence with an
emission control signal supplied via an emission control
line.

[0038] The data driver comprises at least one data driving
circuit, the data driving circuit preferably comprising: a shift
register adapted to preferably generate sampling signals in
sequence; a latch adapted to preferably store external data
corresponding to the sampling signal, a voltage digital-
analog converter adapted to preferably generate the first
gradation voltage corresponding to the data stored in the
latch; a current digital-analog converter adapted to prefer-
ably generate a gradation current corresponding to the data
stored in the latch part; a voltage control unit adapted to
preferably generate the second gradation voltage corre-
sponding to the pixel current supplied through the data line;
a buffer unit adapted to preferably selectively supply either
the first gradation voltage or the second gradation voltage to
the data line; and a selection unit adapted to preferably
selectively connect the data line to either the buffer unit or
the voltage control unit.

[0039] The selection unit is adapted to preferably connect
the data line to the buffer unit for the first period, and is
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adapted to preferably alternately connect the data line
between the buffer unit and the voltage control unit for the
second period.

[0040] The selection unit comprises a plurality of selec-
tors, each selector preferably comprising: a third transistor
connected between the buffer unit and the data line, and
adapted to preferably be turned on and off in accordance
with the first transistor receiving the first scan signal; and a
fourth transistor connected between the data line and the
voltage control unit and adapted to preferably be turned on
and off in accordance with the second transistor receiving
the second scan signal.

[0041] The first gradation voltage or the second gradation
voltage is adapted to preferably be supplied from the buffer
unit to the pixel via the data line upon the third transistor
being turned on, and the pixel current is adapted to prefer-
ably be supplied to the voltage control unit via the data line
upon the fourth transistor being turned on.

[0042] The voltage control unit comprises a plurality of
voltage controllers, each voltage controller preferably com-
prising: a switching device connected between the voltage
digital-analog converter and the buffer unit; a comparator
adapted to preferably compare the gradation current with the
pixel current; a capacitor having a first terminal connected to
a common node between the switching device and the buffer
unit; a voltage adjuster connected to a second terminal of the
capacitor and adapted to be preferably controlled by the
comparator to selectively increase and decrease the voltage
supplied to the second terminal of the capacitor; and a
controller adapted to preferably control the switching
device.

[0043] The controller is adapted to preferably turn on the
switching device for the first period, and is adapted to
preferably turn off the switching device for the second
period.

[0044] The voltage adjuster is adapted to preferably selec-
tively increase or decrease the voltage supplied to the
capacitor on the basis of compared results of the comparator
to equalize the pixel current with the gradation current.

[0045] The controller is adapted to preferably output a
counting signal, gradually increased for the second period,
to the voltage adjuster.

[0046] The adjustable level of the voltage adjusted by the
voltage adjuster is adapted to preferably decrease in propor-
tion as the counting signal increases.

[0047] The adjustable level of the voltage adjusted by the
voltage adjuster is adapted to preferably decrease by half
whenever the counting signal increases.

[0048] The foregoing and/or other objects of the present
invention are further achieved by providing a method of
driving an Organic Light Emitting Diode (OLED) display,
comprising: generating a first gradation voltage and a gra-
dation current corresponding to data; supplying a first gra-
dation voltage to the pixel via the data line; generating a
pixel current with the pixel corresponding to the first gra-
dation voltage; supplying the pixel current to the data driver
via the data line; and comparing the gradation current with
the pixel current with the data driver, and generating a
second gradation voltage by increasing or decreasing a level
of the first gradation voltage on the basis of the compared
result.
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[0049] The method preferably further comprises supply-
ing the first gradation voltage to the pixel for a first period
of one horizontal period.

[0050] The method preferably further comprises: generat-
ing the second gradation voltage by increasing or decreasing
the level of the first gradation voltage on the basis of the
compared result to cause the pixel current be equal to the
gradation current; and supplying the second gradation volt-
age to the pixel via the data line.

[0051] The method preferably further comprises repeating
supplying the pixel current to the data driver via the data
line; and comparing the gradation current with the pixel
current with the data driver, and generating a second gra-
dation voltage by increasing or decreasing a level of the first
gradation voltage on the basis of the compared result at least
one time for a second period of one horizontal period
excluding the first period.

[0052] The method preferably further comprises: generat-
ing a counting signal, gradually increased for the second
period; and controlling an adjustable level of the first
gradation voltage in accordance with the counting signal.

[0053] The method preferably further comprises decreas-
ing the adjustable level of the first gradation voltage in
proportion as the counting signal increases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] A more complete appreciation of the present inven-
tion, and many of the attendant advantages thereof, will be
readily apparent as the present invention becomes better
understood by reference to the following detailed descrip-
tion when considered in conjunction with the accompanying
drawings in which like reference symbols indicate the same
or similar components, wherein:

[0055] FIG. 1 is a view of an Organic Light Emitting
Diode (OLED) display;

[0056] FIG. 2 is a view of an OLED display according to
an embodiment of the present invention;

[0057] FIG. 3 is a circuit diagram of a pixel of FIG. 2,

[0058] FIG. 4 is a view of waveforms of signals for
driving the pixel of FIG. 3;

[0059] FIG. 5 is a block diagram of an embodiment of a
data driving circuit of FIG. 2;

[0060] FIG. 6 is a block diagram of another embodiment
of the data driving circuit of FIG. 2;

[0061] FIG. 7 is a circuit diagram including a voltage
controller and a selector of FIGS. 3 and 4;

[0062] FIG. 8 is a view of a waveform of a selection signal
supplied to the selector of FIG. 7;

[0063] FIG. 9 is a graph to explain the operation of the
voltage adjuster of FIG. 7; and

[0064] FIG. 10 is a detailed circuit diagram of the com-
parator of FIG. 7.

DETAILED DESCRIPTION OF INVENTION

[0065] FIG. 1 is a view of an OLED display. Referring to
FIG. 1, an OLED display comprises: a pixel portion 30
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including a plurality of pixels 40 formed in a region defined
by the intersection of scan lines S1 through Sn and data lines
D1 through Dm; a scan driver 10 to drive the scan lines S1
through Sn; a data driver 20 to drive the data lines D1
through Dm; and a timing controller 50 to control the scan
driver 10 and the data driver 20.

[0066] The timing controller 50 generates a Data Control
Signal (DCS) and a Scan Control Signal (SCS) correspond-
ing to an external synchronization signal. The DCS and the
SCS are supplied from the timing controller 50 to the data
driver 20 and the scan driver 10, respectively. Furthermore,
the timing controller 50 supplies external data to the data
driver 20.

[0067] The scan driver 10 receives the SCS from the
timing controller 50. The scan driver 10 generates scan
signals on the basis of the SCS and supplies the scan signals
to the scan lines S1 through Sn.

[0068] The data driver 20 receives the DCS from the
timing controller 50. The data driver 20 generates data
signals on the basis of the DCS and supplies the data signals
to the data lines D1 through Dm while synchronizing with
the scan signals.

[0069] The display portion 30 receives first and second
voltages ELVDD and ELVSS from an external power
source, and supplies them to the respective pixels 40. When
the first voltage ELVDD and the second voltage ELVSS are
supplied to the pixels 40, each pixel 40 controls a current
corresponding to the data signal to flow from a first voltage
line ELVDD to a second voltage line ELVSS via the light
emitting device, thereby emitting light corresponding to the
data signal.

[0070] That is, in this OLED display, each pixel 40 emits
light with a predetermined brightness corresponding to the
data signal, but cannot emit light with the desired brightness
because transistors provided in the respective pixels 40 have
different threshold voltages. Furthermore, in this OLED
display, there is no method of measuring and controlling a
real current flowing in each pixel 40 in correspondence to
the data signal.

[0071] Hereinafter, exemplary embodiments according to
the present invention will be described with reference to the
accompanying drawings, wherein the exemplary embodi-
ments of the present invention are provided to be readily
understood by those skilled in the art.

[0072] FIG. 2 illustrates an OLED display according to an
embodiment of the present invention.

[0073] Referring to FIG. 2, an OLED display according to
an embodiment of the present invention comprises: a pixel
portion including a plurality of pixels 140 formed in regions
defined by first scan lines S11 through S1r, second scan
lines S21 through S2#, emission control lines E1 through
En, and data lines D1 through Dm; a scan driver 110 to drive
the first scan lines S11 through S1z, the second scan lines
S21 through S2#, and the emission control lines E1 through
En; a data driver to drive the data lines D1 through Dm; and
a timing controller 150 to control the scan driver 110 and the
data driver 120.

[0074] The pixel portion 130 includes the plurality of
pixels 140 formed in regions defined by the first scan lines
S11 through S1z, the second scan lines S21 through S2#, the
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emission control lines E1 through En, and the data lines D1
through Dm. The pixels 140 receive external first and second
voltages ELVDD and ELVSS. When the first voltage
ELVDD and the second voltage ELVSS are supplied to the
pixels 140, each pixel 140 controls a pixel current to flow
from the first voltage line ELVDD to the second voltage line
ELVSS via a light emitting device in correspondence with a
data signal transmitted via the data line D. Furthermore, the
pixel 140 supplies the pixel current to the data driver 120 via
the data line D for a partial horizontal period. Thus, each
pixel 140 is configured as shown in FIG. 3, which will be
described later.

[0075] The timing controller 150 generates a DCS and an
SCS in response to external synchronization signals. The
timing controller 150 supplies the DCS and the SCS to the
data driver 120 and the scan driver 110, respectively. Fur-
thermore, the timing controller 150 supplies external data
Data to the data driver 120.

[0076] The scan driver 110 receives the SCS from the
timing controller 150. In response to the SCS, the scan driver
110 sequentially supplies first scan signals to the first scan
lines S11 through S1z, and at the same time sequentially
supplies second scan signals to the second scan lines S21
through S2n.

[0077] As shown in FIG. 4, the scan driver 110 supplies
a first scan signal to turn on a first transistor M1 provided in
the pixel 140 for a first period of one horizontal period, and
to repeatedly turn on and off the first transistor M1 for a
second period of one horizontal period. Furthermore, the
scan driver 110 supplies a second scan signal to turn off a
second transistor M2 provided in the pixel 140 for the first
period of one horizontal period, and to repeatedly turn on
and off the second transistor M2 alternately with the first
transistor M1. The scan driver 110 also supplies an emission
control signal to turn off a third transistor M3 provided in the
pixel 140 for a predetermined horizontal period during
which the first and second scan signals are supplied, and to
turn on the third transistor M3 for the other period. Accord-
ing to an embodiment of the present invention, the emission
control signal is supplied overlapping with the first and
second scan signals, and has a width equal to or greater than
that of the first scan signal.

[0078] The data driver 120 receives the DCS from the
timing controller 150. Then, the data driver 120 generates
the data signal in response to the DCS, and supplies the data
signal to the data lines D1 through Dm. The data driver 120
supplies a predetermined gradation voltage as the data signal
to the data lines D1 through Dm.

[0079] The data driver 120 receives a pixel current from
the pixel 140 for a partial second period of one horizontal
period, and checks whether the received pixel current has a
level corresponding to the data Data. For example, when a
pixel current flowing in the pixel 140 corresponding to a bit
value (or gradation level) of the data Data is 10 uA, the data
driver 120 checks whether the pixel current received from
the pixel 140 is 10 uA. When the data driver 120 receives an
undesired current from each pixel 140, the data driver 120
adjusts the gradation voltage, thereby allowing a desired
current to flow in each pixel 140. The data driver 120
comprises at least one data driving circuit 129 having j
channels (where, ] is a natural number). A detailed configu-
ration of the data driving circuit 129 is described later.
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[0080] FIG. 3 is a circuit diagram of a pixel of FIG. 2. For
the sake of convenience, FIG. 3 exemplarily illustrates a
pixel that is connected to the mth data line Dm, the nth first
scan line S1z, the nth second scan line S2z, and the nth
emission control line En.

[0081] Referring to FIG. 3, the pixel 140 according to an
embodiment of the present invention comprises a first tran-
sistor M1, a second transistor M2, a third transistor M3 and
a driver 142.

[0082] The first transistor M1 is connected between the
data line Dm and a driver 142, and supplies the gradation
voltage from the data line Dm to the driver 142. The first
transistor M1 is controlled by the first scan signal transmit-
ted to the nth first scan line S1x.

[0083] The second transistor M2 is connected between a
data line Dm and the driver 142, and supplies the pixel
current from the driver 142 to the data line Dm. The second
transistor M2 is controlled by the second scan signal trans-
mitted to the nth second scan line S2x.

[0084] The third transistor M3 is connected between the
driver 142 and a light emitting device OLED. The third
transistor M3 is controlled by the emission control signal
transmitted to the nth emission control line En. The emission
control signal is supplied overlapping with the first and
second scan signals respectively supplied to the nth first and
second scan lines S1» and S2». The third transistor M3 is
turned off while the emission control signal is being sup-
plied, and is turned on while the emission control signal is
not being supplied.

[0085] The driver 142 supplies the pixel current to the
second transistor M2 and the third transistor M3 in corre-
spondence with the data signal received from the first
transistor M1. The driver 142 comprises a fourth transistor
M4 connected between the first voltage line ELVDD and the
third transistor M3, and a capacitor C connected between a
gate electrode of the fourth transistor M4 and the first
voltage line ELVDD. Alternatively, the driver 142 is not
limited to the configuration shown in FIG. 3, and can
comprise various well-known circuits. Also, the transistors
M1 through M4 shown in FIG. 3 are illustrated as P-channel
Metal Oxide Semiconductor (PMOS) transistors. However,
the present invention is not limited thereto.

[0086] Referring to FIGS. 3 and 4, the pixel 140 operates
as follows.
[0087] For a predetermined horizontal period of one

frame, the first scan signal is supplied through the nth first
scan line S1x, and at the same time, the second scan signal
is supplied through the nth second scan line S2x.

[0088] The first transistor M1 receives the first scan signal
and is turned on from the first period of one horizontal
period. As the first transistor M1 is turned on, the data signal
of the data line Dm is supplied to the capacitor C for the first
period. The capacitor C is charged with a predetermined
voltage corresponding to the data signal. The second tran-
sistor M2 receives the second scan signal and is maintained
turned off for the first period.

[0089] Then, the first transistor M1 is turned off and the
second transistor M2 is turned on for a part of a second
period. As the second transistor M2 is turned on, the pixel
current is supplied from the fourth transistor M4 to the data
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line Dm in correspondence with a predetermined voltage
charged in the capacitor C. Thus, the pixel current is
supplied from the data line Dm to the data driver 120, and
the data driver 120 increases or decreases the level of the
gradation voltage in accordance with the pixel current,
thereby allowing a desired pixel current to flow in the pixel
140.

[0090] Then, the second transistor M2 is turned off, and
the first transistor M1 is turned on. As the first transistor M1
is turned on, the gradation voltage increased or decreased by
the data driver 120 is supplied to the capacitor C, thereby
controlling the level of the voltage charged in the capacitor
C. The first transistor M1 and the second transistor M2 are
alternately turned on and off at least once in the second
period, so that the voltage charged in the capacitor C is
controlled to allow the desired pixel current to flow in the
pixel 140.

[0091] The emission control signal is supplied to the nth
emission control line En for the predetermined horizontal
period, so that the third transistor M3 is turned off. There-
fore, the pixel current is not supplied to the light emitting
device OLED. Then, the emission control signal is not
supplied to the nth emission control line En after the passage
of the predetermined horizontal period, so that the third
transistor M3 is turned on and the pixel current is supplied
to the light emitting device OLED. The pixel current is
adjusted to a desired value for the predetermined horizontal
period, so that the light emitting device OLED can emit light
with a desired brightness.

[0092] FIG. 5 is a block diagram of an embodiment of a
data driving circuit of FIG. 2. For the sake of convenience,
FIG. 5 exemplarily illustrates a pixel integrated circuit 129
having j channels.

[0093] Referring to FIG. 5, the data driving circuit 129
comprises a shift register 200 to generate sampling signals
in sequence; a sampling latch 210 to store the data Data in
sequence in response to the sampling signals; a holding latch
220 to temporarily store the data Data of the sampling latch
210 and supply the stored data Data to a voltage digital-
analog converter (VDAC) 230 and a current digital-analog
converter (IDAC) 240, the VDAC 230 to generate the
gradation voltage Vdata corresponding to a gradation level
of the data Data and the IDAC 240 to generate the gradation
current Idata corresponding to the gradation level of the data
Data; a voltage control unit 250 to control a gradation
voltage Vdata in correspondence witnh the pixel current
Ipixel supplied via the data lines D1 through Dj; a buffer umt
260 to supply the gradation voltage Vdata from the voltage
control unit 250 to the data lines D1 through Dj; and a
selection unit 280 to selectively connect the data lines D1
through Dj to either of the buffer unit 260 or the voltage
control unit 250.

[0094] The shift register part 200 receives a source shift
clock SSC and a source start pulse SSP from the timing
controller 150 and shifts the source start pulse SSP per
period of the source shift clock SSC, thereby generating j
sampling signals in sequence. The shift register 200 com-
prises j shift registers 2001 through 200;.

[0095] The sampling latch 210 stores the data Data therein
in sequence in response to the sampling signals sequentially
supplied from the shift register 200. The sampling latch 210
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comprises j sampling latches 2101 through 210; to store j
data Data therein. Furthermore, the size of each sampling
latches 2101 through 2105 corresponds to a bit value of the
data Data. For example, when the data Data is of k bits, each
of the sampling latches 2101 through 210j has a size
corresponding to k bits.

[0096] The holding latch 220 receives the data Data from
the sampling latch 210 and stores it therein in response to a
source output enable signal SOE. Furthermore, the holding
latch 220 supplies the data Data stored therein to the VDAC
230 and the IDAC 240 in response to the source output
enable signal SOE. The holding latch 220 comprises j
holding latches 2201 through 2205 each corresponding to k
bits.

[0097] The VDAC 230 generates the gradation voltage
Vdata corresponding to the bit value (i.e., gradation level) of
the data Data, and supplies the gradation voltage Vdata to
the voltage control unit 250. The VDAC 230 generates j
gradation voltages Vdata corresponding to j data Data sup-
plied from the holding latch 220. The VDAC 230 comprises
j voltage generators 2301 through 230j. For the sake of
convenience, the gradation voltage Vdata generated by the
VDAC 230 will be called a first gradation voltage Vdata.

[0098] The IDAC 240 generates the gradation current
Idata corresponding to the bit value of the data Data, and
supplies the gradation current to the voltage control unit 250.
The IDAC 240 generates j gradation currents Idata corre-
sponding to j data Data supplied from the holding latch 220.
The IDAC 240 comprises j current generators 2401 through
240;.

[0099] The current control unit 250 receives the first
gradation voltage Vdata, the gradation current Idata and the
pixel current Ipixel, and compares the gradation current
Idata with the pixel current Ipixel, thereby controlling the
level of the first gradation voltage Vdata on the basis of
difference between the gradation current Idata and the pixel
current Ipixel. Hereinafter, for the sake of convenience, the
first gradation voltage Vdata controlled by the voltage
control unit 250 will be called a second gradation voltage.
Preferably, the voltage control unit 250 controls the level of
the second gradation voltage to make the gradation current
Idata equal to the pixel current Ipixel. The voltage control
unit 250 comprises j voltage controllers 2501 through 250;.

[0100] The buffer unit 260 supplies the first gradation
voltage Vdata or the second gradation voltage from the
voltage control unit 250 to j data lines D1 through Dj. The
buffer unit 260 comprises j buffers 2601 through 260;.

[0101] The selection unit 280 selectively connects the data
lines D1 through Dj to either of the buffer unit 260 or the
voltage control unit 250. The selection unit 260 comprises j
selectors 2801 through 280;.

[0102] According to another embodiment of the present
invention, the data driving circuit 129 further comprises a
level shifter 270 between the holding latch part 220 and both
the VDAC 230 and IDAC 240 as shown in FIG. 6. The level
shifter part 270 increases the voltage level of the data Data
supplied from the holding latch 220, and supplies it to the
VDAC 230 and the IDAC 240. When the data Data having
a high voltage level is supplied from an external system to
the data driving circuit 129, circuit elements are needed for
the high voltage level, so that production costs are increased.
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However, according to this embodiment of the present
invention, even though the external system supplies the data
Data having a low voltage level to the data driving circuit
129, the level shifter 270 increases the voltage level of the
data Data into the high level, so that the circuit elements for
the high voltage level are not additionally needed, thereby
reducing the corresponding production costs. The level
shifter 270 comprises j level shifters 2701 through 270;.

[0103] FIG. 7 is a circuit diagram including a voltage
controller and a selector of FIG. 5. For the sake of conve-
nience, FIG. 7 exemplarily illustrates the jth voltage con-
troller 2505 and the jth selector 280);.

[0104] Referring to FIG. 7, the selector 2805 comprises a
fifth transistor M5 connected between the buffer 2605 and the
data line Dj, and a sixth transistor M6 connected between the
voltage controller 250; and the data line Dj. The fifth
transistor M5 and the sixth transistor M6 are alternately
turned on, and connect the data line Dj with either of the
buffer 260; or the voltage controller 250;. For this, the fifth
transistor M5 and the sixth transistor M6 are different
conductive types. The fifth transistor M5 and the sixth
transistor M6 are controlled by a selection signal supplied
via a control line CL.

[0105] As shown in FIG. 8, the selection signal is supplied
for the first period of one horizontal period to turn on the
fifth transistor M5. Furthermore, the selection signal is
supplied to alternately turn on and off the fifth and sixth
transistors M5 and M6 for the second period. For the second
period, the selection signal is supplied to turn on and off the
fifth transistor M5 in accordance with the first transistor M2,
and to turn on and off the sixth transistor M6 in accordance
with the second transistor M2.

[0106] The current controller 250/ comprises a comparator
252, avoltage adjuster 254, a controller 256, a first capacitor
C1, and a switching device SW1. The switching device SW1
is connected between the VDAC 230 and the buffer unit
2605. Furthermore, the switching device SW1 is controlled
by the controller 256 to be turned on for the first period and
tuned off for the second period.

[0107] The first capacitor C1 is connected between the
voltage adjuster 254 and a first node N1 formed as a
common node between the switching device SW1 and the
buffer unit 260;. The first capacitor C1 connected between
the first node N1 and the voltage adjuster 254 increases or
decreases the level of voltage supplied to the first node N1
in correspondence with the voltage supplied from the volt-
age adjuster 254. For instance, when the voltage adjuster
254 supplies a high level voltage, the voltage supplied to the
first node N1 is increased by the first capacitor C1. On the
other hand, when the voltage adjuster 254 supplies a low
level voltage, the voltage supplied to the first node N1 is
decreased by the first capacitor C1.

[0108] The comparator 252 receives the gradation current
Idata from the IDAC 240 and receives the pixel current
Ipixel from the pixel 140 via the data line Dj and the selector
280j. The pixel current Ipixel is supplied from the pixel 140
that currently receives the first and second scan signals.
Then, the comparator 242 receives the gradation current
Idata and the pixel current Ipixel, and compares the grada-
tion current Idata with the pixel current Ipixel, thereby
supplying first and second control signals corresponding to
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the compared results to the voltage adjuster 254. For
example, the comparator 252 generates the first control
signal when the gradation current Idata is higher than the
pixel current Ipixel. Furthermore, the comparator 242 gen-
erates a second control signal when the gradation current
Idata is lower than the pixel current Ipixel.

[0109] The voltage adjuster 254 controls a predetermined
voltage to the first capacitor C1 on the basis of the first and
second control signal supplied from the comparator 252. The
voltage adjuster 254 supplies the predetermined voltage to
the first capacitor C1 so that the pixel current Ipixel is
approximately equal to the gradation current Idata. Then, the
voltage supplied to the first node N1 is increased or
decreased corresponding to the voltage supplied to the first
capacitor C1. The increased or decreased voltage of the first
node N1 is used as the second gradation voltage.

[0110] The controller 256 turns on the switching device
SW1 for the first period of one horizontal period 1H, and
turns off the switching device SW1 for the second period.
Furthermore, the controller 256 supplies a counting signal to
the voltage adjuster 254, wherein the counting signal is
gradually increased for the second period. For example, the
controller 256 supplies the counting signal to the voltage
adjuster 254, wherein the counting signal increases from “1”
to “1” (where, “1” is a natural number). The controller 256
comprises a counter (not shown). The counting signal of the
controller 256 is initialized in response to a reset signal. The
reset signal is set to be supplied each horizontal period. For
example, a horizontal synchronous signal H or a scan signal
can be employed as the reset signal.

[0111] The voltage controller according to this embodi-
ment of the present invention operates as follows. First, the
switching device SW1, the fifth transistor M5, and the first
transistor m1 are turned on for the first period of one
horizontal period. When the switching device SW1 is turned
on, the first gradation voltage Vdata is supplied from the
VDAC 230 to the data line Dj via the buffer 260/ and the
fifth transistor M5. Then, the first gradation voltage Vdata is
supplied from the data line Dj to the pixel 140 selected by
the scan signal. That is, the first gradation voltage Vdata is
supplied from the data line Dj to the driver 142 via the first
transistor M1 turned on by the first scan signal. Then, the
capacitor C of the driver 142 is charged with a voltage
corresponding to the first gradation voltage Vdata. The first
period is set to allow the capacitor C of the pixel 140 to be
charged to a predetermined voltage corresponding to the first
gradation voltage Vdata.

[0112] After the capacitor C of the pixel 140 is charged to
the voltage corresponding to the first gradation voltage
Vdata, at the beginning of the second period, the sixth and
second transistors M6 and M2 are turned on, and the
switching device SW1 and the fifth and first transistors M5
and M1 are turned off.

[0113] As the switching device SW1 is turned off, the first
node is in a floating state. At this time, the voltage supplied
to the first node is maintained as the first gradation voltage
Vdata by a parasitic capacitor (not shown) or the like.
Furthermore, the second transistor M2 is turned on, the pixel
current Ipixel generated by the driver 142 of the pixel 140
is supplied to the comparator 252 via the second transistor
M2, the data line Dj and the sixth transistor M6.

[0114] The comparator 252 receives the pixel current
Ipixel and compares the pixel current Ipixel with the gra-
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dation current Idata supplied from the IDAC 240, thereby
outputting the first and second control signals to the voltage
adjuster 254 on the basis of the compared results. The
gradation current Idata is an ideal current that should flow in
the pixel 140 corresponding to the data Data, and the pixel
current Ipixel is a real current that flows in the pixel 140.

[0115] For the second period, the controller 256 supplies
the counting signal, which increases from “1” to “1”, to the
voltage adjuster 254. Then, the voltage adjuster 254 receives
the counting signal and supplies a predetermined voltage
corresponding to the first or second control signal of the
comparator 252 to the first capacitor C1. The voltage
adjuster 254 adjusts the voltage supplied to the first capaci-
tor C1 on the basis of the first or second control signal so that
the gradation current Idata and the pixel current Ipixel are
approximately equal to each other. Then, the voltage sup-
plied to the first node N1 varies corresponding to the voltage
supplied to the first capacitor C1, thereby generating the
second gradation voltage.

[0116] After the second gradation voltage has been gen-
erated, the sixth and second transistors M6 and M2 are
turned off, and the fifth and first transistors M5 and M1 are
turned on. When the fifth transistor M5 and the first tran-
sistor M1 are turned on, the second gradation voltage
supplied to the first node N1 is supplied to the pixel 140.
Then, the pixel 140 generates the pixel current Ipixel cor-
responding to the second gradation voltage. According to
this embodiment of the present invention, the sixth and
second transistors M2 and M6 are turned on and off alter-
nately with the fifth and first transistors M1 and M5 at least
one time for the second period, so that the gradation current
Idata is similar or equal to the pixel current Ipixel.

[0117] An adjustable level of the voltage adjusted by the
voltage adjuster 254 is determined by the counting signal.
For example, when the voltage adjuster 254 receives the first
counting signal (e.g., “1”), the voltage adjuster 254 adjusts
the voltage to a first voltage (V1) as shown in FIG. 9. That
is, when the first counting signal is supplied, the voltage is
increased or decreased corresponding to a voltage of V1/2.
Furthermore, when the voltage adjuster 254 receives the
second counting signal (e.g., “2”), the voltage adjuster 254
adjusts the voltage to a second voltage V2 lower than the
first voltage V1. That is, when the second counting signal is
supplied, the voltage is increased or decreased correspond-
ing to a voltage of V2/2. The second voltage V2 is set to
about one half of the first voltage V1. Also, when the voltage
adjuster 254 receives the third counting signal (e.g., “3”), the
voltage adjuster 254 adjusts the voltage to a third voltage V3
lower than the second voltage V2. Thus, the more the
counting signal increases, the more the adjustable level of
the voltage adjusted by the voltage adjuster 254 decreases.
The decreased voltage can be set to one half of the previous
voltage. Likewise, the voltage adjuster 254 adjusts the
voltage supplied to the first capacitor C1 so that the grada-
tion current Idata and the gradation voltage Idata are similar
or equal to each other.

[0118] FIG. 10 is a detailed circuit diagram of the com-
parator of FIG. 7. The comparator of FIG. 10 was disclosed
by the Institute of Electrical and Electronics Engineers
(IEEE) in 1992. However, the comparator according to an
embodiment of the present invention is not limited to that



US 2006/0139261 A1

proposed by the IEEE. Alternatively, various well-known
comparators can be used in the present invention as long as
it can compare the currents.

[0119] Referring to FIG. 10, a current corresponding to
difference between the pixel current Ipixel and the gradation
current Idata is supplied to a second node N2. The current
supplied to the second node N2 is supplied to gate terminals
of third and fourth transistors M13 and M14 formed as an
inverter. Then, either of the third transistor M13 or the fourth
transistor M14 is turned on, thereby supplying a high voltage
VDD or a low voltage GND to an output terminal. The
voltage supplied to the output terminal is supplied to the gate
terminals of first and second transistors M11 and M12,
thereby stably maintaining the voltage supplied to the output
terminal.

[0120] As described above, the present invention provides
a data driving circuit to display an image with a desired
brightness, an OFLD display using the data driving circuit,
and a method of driving the OELD display, in which a
gradation current corresponding to data is compared with a
pixel current flowing in a pixel, and a gradation voltage is
controlled on the basis of the compared result so that the
pixel current is approximately equal to the gradation current.
According to an embodiment of the present invention, the
pixel current is supplied from the pixel to the data driving
circuit via a data line, and the gradation voltage is supplied
from the data driving circuit to the pixel via the data line.
Thus, the data line is shared in driving the OELD display
according to an embodiment of the present invention, so that
an additional line on a pixel portion is not needed, thereby
improving an aperture ratio and simplifying the fabrication
process.

[0121] Although exemplary embodiments of the present
invention have been shown and described, it would be
appreciated by those skilled in the art that modifications can
be made to these embodiment without departing from the
principles and spirit of the present invention, the scope of
which is defined by the following claims.

What is claimed is:
1. A data driving circuit, comprising;

a voltage digital-analog converter adapted to generate a
first gradation voltage corresponding to external data;

a current digital-analog converter adapted to generate a
gradation current corresponding to the external data;

a voltage control unit adapted to receive a feedback pixel
current from a pixel via a data line and to generate a
second gradation voltage by increasing or decreasing a
level of the first gradation voltage in accordance with
the feedback pixel current;

a buffer unit adapted to selectively supply the first or
second gradation voltage to the data line; and

a selection unit adapted to selectively connect the data
line to either the buffer unit or the voltage control unit.
2. The data driving circuit according to claim 1, wherein
the selection unit is adapted to connect the data line to the
buffer unit for a first period of one horizontal period, and is
adapted to alternately connect the data line to either the
buffer unit or the voltage control unit for a second period of
one horizontal period excluding the first period.
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3. The data driving circuit according to claim 2, wherein
the selection unit comprises a plurality of selectors, each
selector comprising:

a first transistor connected between the buffer unit and the
data line; and

a second transistor connected between the data line and

the voltage control unit.

4. The data driving circuit according to claim 3, wherein
the first transistor is adapted to be turned on for the first
period, and the first and second transistors are adapted to be
alternately turned on and off for the second period.

5. The data driving circuit according to claim 4, wherein
the first gradation voltage is adapted to be supplied to the
pixel for the first period, and the second gradation voltage is
adapted to be supplied to the pixel upon the first transistor
being turned on for the second period.

6. The data driving circuit according to claim 4, wherein
the pixel current is adapted to be supplied from the data line
to the voltage control unit upon the second transistor being
turned on for the second period.

7. The data driving circuit according to claim 2, wherein
the voltage control unit comprises a plurality of voltage
controllers, each voltage controller comprising:

a switching device connected between the voltage digital-
analog converter and the buffer unit;

a comparator adapted to compare the gradation current
with the pixel current;

a capacitor having a first terminal connected to a common
node between the switching device and the buffer unit;

a voltage adjuster connected to a second terminal of the
capacitor and adapted to be controlled by the compara-
tor to increase and decrease the voltage supplied to the
second terminal of the capacitor; and

a controller adapted to control the switching device.

8. The data driving circuit according to claim 7, wherein
the controller is adapted to turn on the switching device for
the first period, and to turn off the switching device for the
second period.

9. The data driving circuit according to claim 7, wherein
the comparator is adapted to generate a first control signal
upon the gradation current being higher than the pixel
current, and is adapted to generate a second control signal
upon the gradation current being lower than the pixel
current.

10. The data driving circuit according to claim 9, wherein
the voltage adjuster is adapted to selectively increase or
decrease the voltage supplied to the capacitor on the basis of
the first and second control signals to equalize the pixel
current with the gradation current.

11. The data driving circuit according to claim 10,
wherein the controller is adapted to output a counting signal,
gradually increased for the second period, to the voltage
adjuster.

12. The data driving circuit according to claim 11,
wherein an adjustable level of the voltage adjusted by the
voltage adjuster is adapted to correspond to the counting
signal.

13. The data driving circuit according to claim 12,
wherein the adjustable level of the voltage adjusted by the
voltage adjuster is adapted to decrease in proportion as the
counting signal increases.
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14. The data driving circuit according to claim 13,
wherein the adjustable level of the voltage adjusted by the
voltage adjuster is adapted to decrease by half whenever the
counting signal increases.

15. The data driving circuit according to claim 11,
wherein the controller is adapted to receive a reset signal
each horizontal period and to initialize the counting signal.

16. The data driving circuit according to claim 15,
wherein the reset signal includes either a horizontal syn-
chronous signal or a scan signal supplied to the pixel each
horizontal period.

17. The data driving circuit according to claim 1, further
comprising:

a shift register adapted to generate sampling signals in
sequence; and

a latch adapted to store the data corresponding to the
sampling signals, and to supply the stored data to the
voltage digital-analog converter and the current digital-
analog converter.

18. The data driving circuit according to claim 17,

wherein the latch comprises:

a sampling latch adapted to sequentially store the data
corresponding to the sampling signal;

a holding latch adapted to store the data stored in the
sampling latch and to supply the stored data to the
voltage digital-analog converter and the current digital-
analog converter.

19. The data driving circuit according to claim 18, further
comprising a level shifter adapted to increase a voltage of
the data stored in the holding latch and to supply the
increased data to the voltage digital-analog converter and the
current digital-analog converter.

20. An Organic Light Emitting Diode (OLED) display,
comprising:

a plurality of first and second scan lines;

a plurality of data lines intersecting the first and second
scan lines;

apixel portion including a plurality of pixels connected to
the first and second scan lines and the data line;

a scan driver adapted to respectively supply first and
second scan signals to the first and second scan lines;
and a data driver connected to the data line and adapted
to supply a first gradation voltage as a data signal to the
data line;

wherein the data driver is adapted to receive a feedback
pixel current from each pixel via the data line, to
generate a second gradation voltage by selectively
increasing or decreasing a level of the first gradation
voltage in accordance with the feedback pixel current,
and to supply the second gradation voltage to the pixel.
21. The OLED display according to claim 20, wherein
each pixel comprises:

a light emitting device;

a driver adapted to generate the pixel current correspond-
ing to either the first or second voltage;

a first transistor connected between the driver and the data
line, and adapted to be controlled by a first scan signal
supplied via the first scan line; and
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a second transistor connected between the data line and a
common node between the driver and the light emitting
device, and adapted to be controlled by a second scan
signal supplied via the second scan line.

22. The OLED display according to claim 21, wherein the
first transistor is adapted to be turned on in correspondence
with the first scan signal for a first period of one horizontal
period, and is adapted to be turned on and off at least one
time for a second period of the horizontal period excluding
the first period.

23. The OLED display according to claim 22, wherein the
second transistor is adapted to be turned off in correspon-
dence with the second scan signal for the first period, and is
adapted to be turned on and off alternately with the first
transistor for the second period.

24. The OLED display according to claim 21, further
comprising a third transistor connected between the driver
and the light emitting device, and adapted to be turned off for
a predetermined period upon the first scan signal being
supplied to the first transistor and adapted to be turned on for
the other period in correspondence with an emission control
signal supplied via an emission control line.

25. The OLED display according to claim 23, wherein the
data driver comprises at least one data driving circuit, the
data driving circuit comprising:

a shift register adapted to generate sampling signals in
sequence;

a latch adapted to store external data corresponding to the
sampling signal;

a voltage digital-analog converter adapted to generate the
first gradation voltage corresponding to the data stored
in the latch;

a current digital-analog converter adapted to generate a
gradation current corresponding to the data stored in
the latch part;

a voltage control unit adapted to generate the second
gradation voltage corresponding to the pixel current
supplied through the data line;

a buffer unit adapted to selectively supply either the first
gradation voltage or the second gradation voltage to the
data line; and

a selection unit adapted to selectively connect the data
line to either the buffer unit or the voltage control unit.
26. The OLED display according to claim 25, wherein the
selection unit is adapted to connect the data line to the buffer
unit for the first period, and is adapted to alternately connect
the data line between the buffer unit and the voltage control
unit for the second period.
27. The OLED display according to claim 26, wherein the
selection unit comprises a plurality of selectors, each selec-
tor comprising:

a third transistor connected between the buffer unit and
the data line, and adapted to be turned on and off in
accordance with the first transistor receiving the first
scan signal; and

a fourth transistor connected between the data line and the
voltage control unit and adapted to be turned on and off
in accordance with the second transistor receiving the
second scan signal.
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28. The OLED display according to claim 27, wherein the
first gradation voltage or the second gradation voltage is
adapted to be supplied from the buffer unit to the pixel via
the data line upon the third transistor being turned on, and
the pixel current is adapted to be supplied to the voltage
control unit via the data line upon the fourth transistor being
turned on.

29. The OLED display according to claim 26, wherein the
voltage control unit comprises a plurality of voltage con-
trollers, each voltage controller comprising:

a switching device connected between the voltage digital-
analog converter and the buffer unit;

a comparator adapted to compare the gradation current
with the pixel current;

a capacitor having a first terminal connected to a common
node between the switching device and the buffer unit;

a voltage adjuster connected to a second terminal of the
capacitor and adapted to be controlled by the compara-
tor to selectively increase and decrease the voltage
supplied to the second terminal of the capacitor; and

a controller adapted to control the switching device.

30. The OLED display according to claim 29, wherein the
controller is adapted to turn on the switching device for the
first period, and is adapted to turn off the switching device
for the second period.

31. The data driving circuit according to claim 29,
wherein the voltage adjuster is adapted to selectively
increase or decrease the voltage supplied to the capacitor on
the basis of compared results of the comparator to equalize
the pixel current with the gradation current.

32. The OLED display according to claim 31, wherein the
controller is adapted to output a counting signal, gradually
increased for the second period, to the voltage adjuster.

33. The OLED display according to claim 32, wherein the
adjustable level of the voltage adjusted by the voltage
adjuster is adapted to decrease in proportion as the counting
signal increases.

34. The OLED display according to claim 33, wherein the
adjustable level of the voltage adjusted by the voltage
adjuster is adapted to decrease by half whenever the count-
ing signal increases.

35. A method of driving an Organic Light Emitting Diode
(OLED) display, comprising:
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generating a first gradation voltage and a gradation cur-
rent corresponding to data;

supplying a first gradation voltage to the pixel via the data
line;

generating a pixel current with the pixel corresponding to
the first gradation voltage;

supplying the pixel current to the data driver via the data
line; and

comparing the gradation current with the pixel current
with the data driver, and generating a second gradation
voltage by increasing or decreasing a level of the first
gradation voltage on the basis of the compared result.
36. The method according to claim 335, further comprising
supplying the first gradation voltage to the pixel for a first
period of one horizontal period.
37. The method according to claim 36, further compris-
ing:
generating the second gradation voltage by increasing or
decreasing the level of the first gradation voltage on the
basis of the compared result to cause the pixel current
be equal to the gradation current; and

supplying the second gradation voltage to the pixel via the

data line.

38. The method according to claim 37, further comprising
repeating supplying the pixel current to the data driver via
the data line; and comparing the gradation current with the
pixel current with the data driver, and generating a second
gradation voltage by increasing or decreasing a level of the
first gradation voltage on the basis of the compared result at
least one time for a second period of one horizontal period
excluding the first period.

39. The method according to claim 38, further compris-
ing:

generating a counting signal, gradually increased for the

second period; and

controlling an adjustable level of the first gradation volt-
age in accordance with the counting signal.
40. The method according to claim 39, further comprising
decreasing the adjustable level of the first gradation voltage
in proportion as the counting signal increases.
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