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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] 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.

2. Description of the Related Art

[0002] 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 Or-
ganic Light Emitting Diode Display (OLED), etc.

[0003] Among the flat panel displays, the OLED dis-
play can emit light for itself by electron-hole recombina-
tion. Such an OLED display has advantages in that its
response time is relatively fast and its power consump-
tion is relatively low. Generally, the OLED display em-
ploys 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.

[0004] An OLED display comprises: a pixel portion in-
cluding 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.

[0005] The timing controller generates a Data Control
Signal (DCS) and a Scan Control Signal (SCS) corre-
sponding 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. Further-
more, the timing controller supplies external data to the
data driver.

[0006] The scan driver receives the SCS from the tim-
ing controller. The scan driver generates scan signals on
the basis of the SCS and supplies the scan signals to the
scan lines.

[0007] The data driver receives the DCS from the tim-
ing 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.
[0008] The display portion receives first and second
voltages from an external power source, and supplies
them to the respective pixels. When the first voltage and
the second 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
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light emitting device, thereby emitting light corresponding
to the data signal.

[0009] Thatis, 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 corre-
spondence to the data signal.

[0010] Furthermore WO 03/107313 discloses a meth-
od of driving an organic light emitting display comprising
the steps of: generating a first gradation voltage and a
gradation current corresponding to data; supplying a first
gradation voltage to the pixel; generating a pixel current
corresponding to the first gradation voltage; supplying
the pixel current to the data driver and comparing the
gradation current with the pixel current.

[0011] Furthermore EP 0 378 249 A2 discloses a dis-
play circuit for a matrix display including a plurality of
picture elements comprising display elements driven by
drive circuits, wherein a data regenerative circuit deter-
mines whether an external video signal is to be displayed
or whether the image being displayed by the picture el-
ements is to be held.

[0012] Furthermore US 2003/0016201 A1 discloses
an active matrix display device including a plurality of
pixels arranged as rows and columns and column elec-
trodes extending along corresponding columns of pixels,
the pixels including a capacitance for storing image data
and a read circuit for reading the charge stored on the
capacitance and driving the column electrode with the
read charge.

SUMMARY OF THE INVENTION

[0013] Accordingly, itis an object of the present inven-
tion 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 meth-
od of driving the OLED display.

[0014] The foregoing and/or other objects of the
present invention are achieved by providing a data driv-
ing circuit for an organic light emitting diode display com-
prising a plurality of scan lines, a plurality of data lines,
and a plurality of pixels at the intersections of the scan
lines and the data lines, wherein each pixel comprises a
driving transistor and an organic light emitting diode con-
nected in series, the data driving circuit comprising: a
voltage digital-analog converter adapted to generate a
first gradation voltage corresponding to digital data sup-
plied to the data driving circuit and to supply the first gra-
dation voltage to a gate of the driving transistor via a data
line in afirst time period; a current digital-analog convert-
eradapted to generate a gradation current corresponding
to the digital data supplied to the data driving circuit; a
voltage control unit adapted to receive in a second time
period different from the first time period via the data line
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a feedback pixel current flowing through the driving tran-
sistor of the pixel in response to the application of the
first gradation voltage to the gate of the driving transistor
in the first period, to compare the feedback pixel current
with the gradation current, and to generate a second gra-
dation voltage based on the result of the comparison of
the feedback pixel current with the gradation current, a
buffer unit adapted to selectively supply the first or sec-
ond 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 unitis adapted to preferably con-
nect the data line to the buffer unit for a first period of one
horizontal period, and is adapted to preferably alternately
connectthe 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 se-
lectors, each selector preferably comprising: a first tran-
sistor 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 prefer-
ably be supplied to the pixel for the first period, and the
second gradation voltage is adapted to preferably be sup-
plied to the pixel upon the first transistor being turned on
for the second period.

[0019] The pixel current is adapted to preferably be
supplied from the dataline to the voltage control unit upon
the second transistor being turned on for the second pe-
riod.

[0020] The voltage control unit comprises a plurality of
voltage controllers, each voltage controller preferably
comprising: 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 preferably be controlled by the comparator to
increase and decrease the voltage supplied to the sec-
ond 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 gen-
erate a first control signal upon the gradation current be-
ing higher than the pixel current, and is adapted to pref-
erably generate a second control signal upon the grada-
tion current being lower than the pixel current.

[0023] The voltage adjuster is adapted to preferably
selectively increase or decrease the voltage supplied to
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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 pe-
riod, 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
proportion 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
horizontal 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
sampling 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
corresponding to the sampling signal; a holding latch
adapted to preferably store the data stored in the sam-
pling 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 sup-
ply the increased data to the voltage digital-analog con-
verter and the current digital-analog converter.

[0033] The foregoing and/or other objects of the
present invention are also achieved by providing an Or-
ganic 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; a
pixel portion including a plurality of pixels connected to
the first and second scan lines and the data lines; 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 lines and adapted to
supply a first gradation voltage as a data signal to the
data lines; wherein the data driver comprises at least one
above-mentioned data driving circuit.

[0034] Preferably each pixel comprises: a light emitting
device; a driver adapted to generate the pixel current
corresponding to either the first or second voltage; a first
transistor connected between the driver and the dataline,
and adapted to be controlled by a first scan signal sup-
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plied via the first scan line; and a second transistor con-
nected between the data line and a common node be-
tween the driver and the light emitting device, and adapt-
ed to be controlled by a second scan signal supplied via
the second scan line. Preferably 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. Preferably the second transistor is adapted to be
turned off in correspondence 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 pe-
riod. Preferably the display further comprises a third tran-
sistor 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. Preferably the se-
lection 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. Preferably 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 tran-
sistor being turned on.

[0035] The foregoing and/or other objects of the
present invention are further achieved by providing a
method of driving an organic light emitting diode display
comprising a plurality of scan lines, a plurality of data
lines, and a plurality of pixels at the intersections of the
scan lines and the data lines, wherein each pixel com-
prises a driving transistor and an organic light emitting
diode connected in series, and a data driving circuit with
a voltage digital-analog converter, a current digital-ana-
log converter, and a voltage control unit, the method com-
prising the steps of: generating a first gradation voltage
corresponding to digital data supplied to the data driving
circuit with the voltage digital-analog converter, generat-
ing a gradation current corresponding to the digital data
with the current digital-analog converter; supplying the
first gradation voltage to the gate of the driving transistor
of a pixel via a data line in a first time period; generating
a pixel current with the driving transistor of the pixel cor-
responding to the first gradation voltage; supplying the
pixel current to the data driving circuit via the data line in
a second time period different from the first time period;
and comparing the gradation current with the pixel cur-
rentwith the voltage control unit, and generating a second
gradation voltage with the voltage control unit by increas-
ing or decreasing a level of the first gradation voltage on
the basis of the comparison of the gradation voltage with
the pixel current.

[0036] The method preferably further comprises sup-
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plying the first gradation voltage to the pixel for a first
period of one horizontal period.

[0037] The method preferably further comprises: gen-
erating 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 sec-
ond gradation voltage to the pixel via the data line.
[0038] The method preferably further comprises re-
peating 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.

[0039] The method preferably further comprises: gen-
erating a counting signal, gradually increased for the sec-
ond period; and controlling an adjustable level of the first
gradation voltage in accordance with the counting signal.
[0040] The method preferably further comprises de-
creasing the adjustable level of the first gradation voltage
in proportion as the counting signal increases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] A more complete appreciation of the present
invention, and many of the attendant advantages thereof,
will be readily apparent as the present invention becomes
better understood by reference to the following detailed
description when considered in conjunction with the ac-
companying drawings in which like reference symbols
indicate the same or similar components, wherein:

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

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

FIG. 3 is a circuit diagram of a pixel of FIG. 2;

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

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

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

FIG. 7 is a circuit diagram including a voltage con-
troller and a selector of FIG. 3 and 4;

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

FIG. 9 is a graph to explain the operation of the volt-
age adjuster of FIG. 7; and

FIG. 10 is a detailed circuit diagram of the compa-
rator of FIG. 7.

DETAILED DESCRIPTION OF INVENTION

[0042] 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 aregion 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.

[0043] The timing controller 50 generates a Data Con-
trol Signal (DCS) and a Scan Control Signal (SCS) cor-
responding 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, respec-
tively. Furthermore, the timing controller 50 supplies ex-
ternal data to the data driver 20.

[0044] 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.

[0045] 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 synchro-
nizing with the scan signals.

[0046] Thedisplay portion 30 receives firstand 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 con-
trols 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.

[0047] That is, in this OLED display, each pixel 40
emits light with a predetermined brightness correspond-
ing to the data signal, but cannot emit light with the de-
sired brightness because transistors provided in the re-
spective pixels 40 have different threshold voltages. Fur-
thermore, 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.

[0048] Hereinafter, exemplary embodiments accord-
ing to the present invention will be described with refer-
ence to the accompanying drawings, wherein the exem-
plary embodiments of the present invention are provided
to be readily understood by those skilled in the art.
[0049] FIG. 2 illustrates an OLED display according to
an embodiment of the present invention.

[0050] ReferringtoFIG. 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 S1n, sec-
ond scan lines S21 through S2n, emission control lines
E1 through En, and data lines D1 through Dm; a scan
driver 110 to drive the first scan lines S11 through S1n,
the second scan lines S21 through S2n, 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.
[0051] The pixel portion 130 includes the plurality of
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pixels 140 formed in regions defined by the first scan
lines S11 through S1n, the second scan lines S21
through S2n, the 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 emit-
ting device in correspondence with a data signal trans-
mitted 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 de-
scribed later.

[0052] 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, respec-
tively. Furthermore, the timing controller 150 supplies ex-
ternal data Data to the data driver 120.

[0053] 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 S1n, and at the same time
sequentially supplies second scan signals to the second
scan lines S21 through S2n.

[0054] AsshowninFIG.4,the scandriver 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. Further-
more, 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 al-
ternately 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 predeter-
mined horizontal period during which the first and second
scan signals are supplied, and to turn on the third tran-
sistor M3 for the other period. According to an embodi-
ment 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.

[0055] 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.
[0056] The data driver 120 receives a pixel current
from the pixel 140 for a partial second period of one hor-
izontal period, and checks whether the received pixel cur-
rent has a level corresponding to the data Data. For ex-
ample, when a pixel current flowing in the pixel 140 cor-
responding to a bit value (or gradation level) of the data
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Data is 10p.A, the data driver 120 checks whether the
pixel current received from the pixel 140 is 10pA. 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, j is a
natural number). A detailed configuration of the data driv-
ing circuit 129 is described later.

[0057] FIG. 3 is a circuit diagram of a pixel of FIG. 2.
For the sake of convenience, FIG. 3 exemplarily illus-
trates a pixel that is connected to the mth data line Dm,
the nth first scan line S1n, the nth second scan line S2n,
and the nth emission control line En.

[0058] Referring to FIG. 3, the pixel 140 according to
an embodiment of the present invention comprises a first
transistor M1, a second transistor M2, a third transistor
M3 and a driver 142.

[0059] The first transistor M1 is connected between
the data line Dm and a driver 142, and supplies the gra-
dation voltage from the data line Dm to the driver 142.
The first transistor M1 is controlled by the first scan signal
transmitted to the nth first scan line S1n.

[0060] The second transistor M2 is connected be-
tween 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 transmitted to the nth second scan line S2n.
[0061] 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 emis-
sion control signal is supplied overlapping with the first
and second scan signals respectively supplied to the nth
first and second scan lines S1n and S2n. The third tran-
sistor M3 is turned off while the emission control signal
is being supplied, and is turned on while the emission
control signal is not being supplied.

[0062] The driver 142 supplies the pixel current to the
second transistor M2 and the third transistor M3 in cor-
respondence with the data signal received from the first
transistor M1. The driver 142 comprises a fourth transis-
tor 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 tran-
sistors M1 through M4 shown in FIG. 3 are illustrated as
P-channel Metal Oxide Semiconductor (PMOS) transis-
tors. However, the presentinventionis not limited thereto.

[0063] Referring to FIGS. 3 and 4, the pixel 140 oper-
ates as follows.
[0064] For a predetermined horizontal period of one

frame, the first scan signal is supplied through the nth
first scan line S1n, and at the same time, the second scan
signal is supplied through the nth second scan line S2n.
[0065] The first transistor M1 receives the first scan
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signal and is turned on from the first period of one hori-
zontal 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 transistor M2 receives the second scan sig-
nal and is maintained turned off for the first period.
[0066] Then, the first transistor M1 is turned off and
the second transistor M2 is turned on for a part of a sec-
ond period. As the second transistor M2 is turned on, the
pixel current is supplied from the fourth transistor M4 to
the data line Dmin 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 cur-
rent, thereby allowing a desired pixel current to flow in
the pixel 140.

[0067] Then, the second transistor M2 is turned off,
and the first transistor M1 is turned on. As the first tran-
sistor 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 de-
sired pixel current to flow in the pixel 140.

[0068] The emission control signal is supplied to the
nth emission control line En for the predetermined hori-
zontal period, so that the third transistor M3 is turned off.
Therefore, 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
currentis supplied to the light emitting device OLED. The
pixel current is adjusted to a desired value for the prede-
termined horizontal period, so that the light emitting de-
vice OLED can emit light with a desired brightness.
[0069] FIG. 5is a block diagram of an embodiment of
a data driving circuit of FIG. 2. For the sake of conven-
ience, FIG. 5 exemplarily illustrates a pixel integrated cir-
cuit 129 having j channels.

[0070] Referring to FIG. 5, the data driving circuit 129
comprises a shift register 200 to generate sampling sig-
nals 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 correspond-
ing to a gradation level of the data Data and the IDAC
240 to generate the gradation current Idata correspond-
ing to the gradation level of the data Data; a voltage con-
trol unit 250 to control a gradation voltage Vdata in cor-
respondence with the pixel current Ipixel supplied via the
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data lines D1 through Dj; a buffer unit 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.
[0071] 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 reg-
ister 200 comprises j shift registers 2001 through 200;.
[0072] 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 comprises j sampling latches 2101
through 210j to store j data Data therein. Furthermore,
the size of each sampling latches 2101 through 210j cor-
responds 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.

[0073] The holding latch 220 receives the data Data
from the sampling latch 210 and stores it therein in re-
sponse to a source output enable signal SOE. Further-
more, 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 220j each
corresponding to k bits.

[0074] 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 Vda-
ta to the voltage control unit 250. The VDAC 230 gener-
ates j gradation voltages Vdata corresponding to j data
Data supplied 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 afirst gradation
voltage Vdata.

[0075] 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
corresponding to j data Data supplied from the holding
latch 220. The IDAC 240 comprises j current generators
2401 through 240;.

[0076] The current control unit 250 receives the first
gradation voltage Vdata, the gradation current Idata and
the pixel current Ipixel, and compares the gradation cur-
rent |data 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 conven-
ience, 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.
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The voltage control unit 250 comprises j voltage control-
lers 2501 through 250j.

[0077] 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;.
[0078] 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;.

[0079] According to another embodiment of the
presentinvention, the data driving circuit 129 further com-
prises 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 suppliesitto 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. 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 shift-
er 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 reduc-
ing the corresponding production costs. The level shifter
270 comprises j level shifters 2701 through 270;j.
[0080] FIG. 7 is a circuit diagram including a voltage
controller and a selector of FIG. 5. For the sake of con-
venience, FIG. 7 exemplarily illustrates the jth voltage
controller 250j and the jth selector 280j.

[0081] Referringto FIG. 7, the selector 280j comprises
a fifth transistor M5 connected between the buffer 260j
and the data line Dj, and a sixth transistor M6 connected
between the voltage controller 250j 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 260j or the voltage controller 250j. 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.

[0082] As shownin FIG. 8, the selection signal is sup-
plied for the first period of one horizontal period to turn
on the fifth transistor M5. Furthermore, the selection sig-
nal 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 tran-
sistor M6 in accordance with the second transistor M2.
[0083] The current controller 250j comprises a com-
parator 252, a voltage 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 260j. Furthermore, the switching
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device SW1 is controlled by the controller 256 to be
turned on for the first period and tuned off for the second
period.

[0084] Thefirstcapacitor C1is 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 260j. The first capacitor C1 connected be-
tween the first node N1 and the voltage adjuster 254 in-
creases or decreases the level of voltage supplied to the
firstnode N1 in correspondence with the voltage supplied
from the voltage 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.

[0085] The comparator 252 receives the gradation cur-
rent Idata from the IDAC 240 and receives the pixel cur-
rent 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 firstand second scan
signals. Then, the comparator 242 receives the gradation
current Idata and the pixel current Ipixel, and compares
the gradation current Idata with the pixel current Ipixel,
thereby supplying first and second control signals corre-
sponding to 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 generates a second control signal when the grada-
tion current Idata is lower than the pixel current Ipixel.
[0086] The voltage adjuster 254 controls a predeter-
mined voltage to the first capacitor C1 on the basis of the
first and second control signal supplied from the compa-
rator 252. The voltage adjuster 254 supplies the prede-
termined voltage to the first capacitor C1 so that the pixel
current Ipixel is approximately equal to the gradation cur-
rent Idata. Then, the voltage supplied to the first node
N1 is increased or decreased corresponding to the volt-
age supplied to the first capacitor C1. The increased or
decreased voltage of the first node N1 is used as the
second gradation voltage.

[0087] 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 sig-
nal to the voltage adjuster 254, wherein the counting sig-
nal is gradually increased for the second period. For ex-
ample, the controller 256 supplies the counting signal to
the voltage adjuster 254, wherein the counting signal in-
creases 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 re-
sponse to a reset signal. The reset signal is set to be
supplied each horizontal period. For example, a horizon-
tal synchronous signal H or a scan signal can be em-
ployed as the reset signal.
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[0088] The voltage controller according to this embod-
iment of the present invention operates as follows. First,
the switching device SW1, the fifth transistor M5, and the
first transistor ml 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 260j
and the fifth transistor M5. Then, the first gradation volt-
age Vdata is supplied from the data line Dj to the pixel
140 selected by the scan signal. Thatis, 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 grada-
tion voltage Vdata. The first period is set to allow the
capacitor C of the pixel 140 to be charged to a predeter-
mined voltage corresponding to the first gradation volt-
age Vdata.

[0089] 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 thefifth and first transistors
M5 and M1 are turned off.

[0090] 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 gra-
dation 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.

[0091] The comparator 252 receives the pixel current
Ipixel and compares the pixel current Ipixel with the gra-
dation current Idata supplied from the IDAC 240, thereby
outputting the first and second control signals to the volt-
age 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.

[0092] For the second period, the controller 256 sup-
plies 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 prede-
termined 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 capacitor 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 supplied to the first node N1 varies
corresponding to the voltage supplied to the first capac-
itor C1, thereby generating the second gradation voltage.
[0093] After the second gradation voltage has been
generated, the sixth and second transistors M6 and M2
are turned off, and the fifth and first transistors M5 and
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M1 are turned on. When the fifth transistor M5 and the
first transistor 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 corresponding to the second gradation voltage. Ac-
cording to this embodiment of the present invention, the
sixth and second transistors M2 and M6 are turned on
and off alternately 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.

[0094] 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 re-
ceives the first counting signal (e.g., "1"), the voltage ad-
juster 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 corre-
sponding 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 corresponding 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 adjust-
able 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 adjust-
er 254 adjusts the voltage supplied to the first capacitor
C1 so that the gradation current Idata and the gradation
voltage Idata are similar or equal to each other.

[0095] FIG. 10is a detailed circuit diagram of the com-
parator of FIG. 7. The comparator of FIG. 10 was dis-
closed by the Institute of Electrical and Electronics En-
gineers (IEEE) in 1992. However, the comparator ac-
cording to an embodiment of the present invention is not
limited to that proposed by the IEEE. Alternatively, vari-
ous well-known comparators can be used in the present
invention as long as it can compare the currents.
[0096] Referring to FIG. 10, a current corresponding
to difference between the pixel current Ipixel and the gra-
dation 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 tran-
sistor M13 or the fourth transistor M14 is turned on, there-
by 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 sec-
ond transistors M11 and M12, thereby stably maintaining
the voltage supplied to the output terminal.

[0097] As described above, the present invention pro-
vides a data driving circuit to display an image with a
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desired brightness, an OELD display using the data driv-
ing circuit, and a method of driving the OELD display, in
which a gradation current corresponding to data is com-
pared with a pixel current flowing in a pixel, and a gra-
dation 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 aper-
ture ratio and simplifying the fabrication process.

[0098] Although exemplary embodiments of the
present invention have been shown and described, it
would be appreciated by those skilled in the art that mod-
ifications can be made to these embodiment without de-
parting from the principles of the present invention, the
scope of which is defined by the following claims.

Claims

1. A data driving circuit (129) for an organic light emit-
ting diode display comprising a plurality of scan lines
(811, 821, S12, S22, S1n, S2n), a plurality of data
lines (D1, D2, Dm, Dj), and a plurality of pixels (140)
at the intersections of the scan lines (S11, S21, S12,
S22, S1n, S2n) and the data lines (D1, D2, Dm, Dj),
wherein each pixel (140) comprises a driving tran-
sistor (M4) and an organic light emitting diode
(OLED) connected in series, the data driving circuit
(129) comprising:

a voltage digital-analog converter (230) adapted
to generate afirst gradation voltage correspond-
ing to digital data supplied to the data driving
circuit (129) and to supply the first gradation volt-
age to a gate of the driving transistor (M4) via a
data line (Dj) in a first time period;

a current digital-analog converter (240) adapted
to generate a gradation current corresponding
to the digital data supplied to the data driving
circuit (129);

a voltage control unit (250, 250j) adapted to re-
ceive in a second time period different from the
first time period via the data line (Dj) a feedback
pixel current flowing through the driving transis-
tor (M4) of the pixel (140) in response to the
application of the first gradation voltage to the
gate of the driving transistor (M4) in the first pe-
riod, to compare the feedback pixel current with
the gradation current, and to generate a second
gradation voltage based on the result of the com-
parison of the feedback pixel current with the
gradation current,
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a buffer unit (260, 260j) adapted to selectively
supply the first or second gradation voltage to
the data line (Dj); and

aselectionunit (280, 280j) adapted to selectively
connect the data line (Dj) to either the buffer unit
(260, 260j) or the voltage control unit (250, 250j).

The data driving circuit according to claim 1, wherein
the selection unit (250, 250j) is adapted to connect
the data line (Dj) to the buffer unit (260, 260j) for a
first period of one horizontal period, and is adapted
to alternately connect the data line (Dj) to either the
buffer unit (260, 260j) or the voltage control unit (250,
250j) for a second period of one horizontal period
excluding the first period.

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

asecond transistor connected between the data
line and the voltage control unit.

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.

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 gra-
dation voltage is adapted to be supplied to the pixel
upon the first transistor being turned on for the sec-
ond period.

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.

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

a switching device connected between the volt-
age 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 termi-
nal of the capacitor and adapted to be controlled
by the comparator to increase and decrease the
voltage supplied to the second terminal of the
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10.

1.

12,

13.

14.

15.

16.

17.

capacitor; and
a controller adapted to control the switching de-
vice.

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

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 sec-
ond control signal upon the gradation current being
lower than the pixel current.

The data driving circuit according to claim 9, wherein
the voltage adjuster is adapted to selectively in-
crease or decrease the voltage supplied to the ca-
pacitor on the basis of the first and second control
signals to equalize the pixel current with the grada-
tion current.

The data driving circuit according to claim 10, where-
in the controller is adapted to output a counting sig-
nal, gradually increased for the second period, to the
voltage adjuster.

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

The data driving circuit according to claim 12, where-
in the adjustable level of the voltage adjusted by the
voltage adjuster is adapted to decrease in proportion
as the counting signal increases.

The data driving circuit according to claim 13, where-
in the adjustable level of the voltage adjusted by the
voltage adjuster is adapted to decrease by half
whenever the counting signal increases.

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

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

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

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



19 EP 1 675 093 B1

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, where-

in 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 volt-
age of the data stored in the holding latch and to
supply the increased data to the voltage digital-an-
alog converter and the current digital-analog con-
verter.

20. An organic light emitting diode display, comprising:

a plurality of first and second scan lines (S11,
S21, $12, S22, S1n, S2n);

a plurality of data lines (D1, D2, Dm, Dj) inter-
secting the first and second scan lines (S11,
S21, 812, S22, S1n, S2n);

a pixel portion (130) including a plurality of pixels
(140) connected to the first and second scan
lines (S11, S21, S12, S22, S1n, S2n) and the
data lines (D1, D2, Dm, Dj);

a scan driver (110) adapted to respectively sup-
ply first and second scan signals to the first and
second scan lines (S11, S21, S12, S22, S1n,
S2n); and

a data driver (120) connected to the data lines
(D1, D2, Dm, Dj) and adapted to supply a first
gradation voltage as a data signal to the data
lines (D1, D2, Dm, Dj);

wherein the data driver (120) comprises at least
one data driving circuit (129) according to one
of the claims 1-19.

21. The display according to claim 20, wherein each pix-

el comprises:

a light emitting device;

a driver adapted to generate the pixel current
corresponding to either the first or second volt-
age;

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

a second transistor connected between the data
line and a common node between the driver and
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22,

23.

24,

25.

26.

27.

20

the light emitting device, and adapted to be con-
trolled by a second scan signal supplied via the
second scan line.

The display according to claim 21, wherein the first
transistor is adapted to be turned on in correspond-
ence 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 hori-
zontal period excluding the first period.

The display according to claim 22, wherein the sec-
ond transistor is adapted to be turned off in corre-
spondence with the second scan signal for the first
period, and is adapted to be turned on and off alter-
nately with the first transistor for the second period.

The 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 adapt-
ed to be turned on for the other period in correspond-
ence with an emission control signal supplied via an
emission control line.

The display according to claim 20, wherein the se-
lection unit is adapted to connect the data line to the
buffer unit for the first period, and is adapted to al-
ternately connect the data line between the buffer
unit and the voltage control unit for the second peri-
od.

The display according to claim 25, 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 sup-
plied to the voltage control unit via the data line upon
the fourth transistor being turned on.

A method of driving an organic light emitting diode
display comprising a plurality of scanlines (S11, S21,
S12, S22, S1n, S2n), a plurality of data lines (D1,
D2, Dm, Dj), and a plurality of pixels (140) at the
intersections of the scan lines (S11, S21, S12, S22,
S1n, S2n)andthedatalines (D1, D2, Dm, Dj), where-
in each pixel (140) comprises a driving transistor
(M4) and an organic light emitting diode (OLED) con-
nected in series, and a data driving circuit (129) with
a voltage digital-analog converter (230), a current
digital-analog converter (240), and a voltage control
unit (250), the method comprising the steps of:

generating a first gradation voltage correspond-
ing to digital data supplied to the data driving
circuit (129) with the voltage digital-analog con-
verter (230),
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generating a gradation current corresponding to
the digital data with the current digital-analog
converter (240);

supplying the first gradation voltage to the gate
of the driving transistor (M4) of a pixel (140) via
a data line (Dj) in a first time period;
generating a pixel current with the driving tran-
sistor (M4) of the pixel (140) corresponding to
the first gradation voltage;

supplying the pixel current to the data driving
circuit (129) via the data line (Dj) in a second
time period different from the first time period;
and

comparing the gradation current with the pixel
current with the voltage control unit (250), and
generating a second gradation voltage with the
voltage control unit (250) by increasing or de-
creasing a level of the first gradation voltage on
the basis of the comparison of the gradation volt-
age with the pixel current.

The method according to claim 27, further compris-
ing supplying the first gradation voltage to the driving
transistor (M4) of the pixel (140) for a first period of
one horizontal period.

The method according to claim 28, further compris-
ing:

generating the second gradation voltage by in-
creasing or decreasing the level of the first gra-
dation voltage on the basis of the compared re-
sult to cause the pixel (140) current be equal to
the gradation current; and

supplying the second gradation voltage to the
pixel via the data line.

The method according to claim 29, further compris-
ing 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 exclud-
ing the first period.

The method according to claim 30, further compris-
ing:

generating a counting signal, gradually in-
creased for the second period; and

controlling an adjustable level of the first grada-
tion voltage in accordance with the counting sig-
nal.

The method according to claim 31, further compris-
ing decreasing the adjustable level of the first gra-
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dation voltage in proportion as the counting signal
increases.

Patentanspriiche

1.

Datentreiberschaltung (129) fur eine OLED (organi-
sche lichtemittierende Diode)-Anzeige, wobei die
OLED-Anzeige eine Vielzahl von Ansteuerleitungen
(811, S21, S12, S22, S1n, S2n), eine Vielzahl von
Datenleitungen (D1, D2, Dm, Dj) und eine Vielzahl
von Pixeln (140), welche sich an den Schnittpunkten
der Ansteuerleitungen (S11, S21, S12, S22, S1n,
S2n) und der Datenleitungen (D1, D2, Dm, Dj) be-
finden, aufweist, wobei jeder Pixel (140) einen An-
steuertransistor (M4) und eine organische lichtemit-
tierende Diode (OLED), welche in Reihe geschaltet
sind, aufweist, und wobei die Datentreiberschaltung
(129) aufweist:

einen Spannungs-Digital-Analog-Wandler
(230), welcher dazu ausgebildet ist, eine erste
Gradationsspannung entsprechend digitalen
Daten, welche an der Datentreiberschaltung
(129) anliegen, zu erzeugen und in einem ersten
Zeitintervall das Gate des Ansteuertransistors
(M4) Gber eine Datenleitung (Dj) mit der ersten
Gradationsspannung zu versorgen;

einen Strom-Digital-Analog-Wandler (240), wel-
cher dazu ausgebildet ist, einen Gradations-
strom entsprechend den digitalen Daten, wel-
che an der Datentreiberschaltung (129) anlie-
gen, zu erzeugen;

eine Spannungssteuereinheit (250, 250j), wel-
che dazu ausgebildet ist, in Reaktion auf das
Anlegen der ersten Gradationsspannung an das
Gate des Ansteuertransistors (M4) wahrend des
ersten Zeitintervalls in einem zweiten, vom er-
sten Zeitintervall abweichenden Zeitintervall
Uber die Datenleitung (Dj) einen Rickkopp-
lungspixelstrom, der durch den Ansteuertransi-
stor (M4) des Pixels flie3t, zu erhalten, wobei
die Spannungssteuereinheit (250, 250j) weiter-
hin dazu ausgebildet ist, den Riickkopplungspi-
xelstrom mit dem Gradationsstrom zu verglei-
chen und auf der Basis des Ergebnisses des
Vergleiches des Riickkopplungspixelstroms mit
dem Gradationsstrom eine zweite Gradations-
spannung zu erzeugen;

eine Puffereinheit (260, 260j), welche dazu aus-
gebildet ist, die Datenleitung (Dj) wahlweise mit
der ersten oder der zweiten Gradationsspan-
nung zu versorgen; und

eine Auswahleinheit (280, 280j), welche dazu
ausgebildet ist, die Datenleitung (Dj) wahlweise
entweder mit der Puffereinheit (260, 260j) oder
mit der Spannungssteuereinheit (250, 250j) zu
verbinden.
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Datentreiberschaltung nach Anspruch 1, wobei die
Auswahleinheit (250, 250j) dazu ausgebildet ist, die
Datenleitung (Dj) wahrend eines ersten Zeitintervalls
einer Horizontalperiode mit der Puffereinheit (260,
260j) zu verbinden und die Datenleitung (Dj) wah-
rend eines zweiten Zeitintervalls einer Horizontalpe-
riode, von dem das erste Zeitintervall ausgenommen
ist, wechselweise entweder mit der Puffereinheit
(260, 260j) oder mit der Spannungssteuereinheit
(250, 250j) zu verbinden.

Datentreiberschaltung nach Anspruch 2, wobei die
Auswabhleinheit eine Vielzahl von Auswahlvorrich-
tungen aufweist, wobei jede Auswahlvorrichtung
aufweist:

einen ersten Transistor, welcher zwischen der
Puffereinheit und der Datenleitung angeschlos-
sen ist; und

einen zweiten Transistor, welcher zwischen der
Datenleitung und der Spannungssteuereinheit
angeschlossen ist.

Datentreiberschaltung nach Anspruch 3, wobei der
erste Transistor dazu ausgebildet ist, wahrend des
ersten Zeitintervalls eingeschaltet zu sein, und wo-
bei der erste und der zweite Transistor dazu ausge-
bildet sind, wahrend des zweiten Zeitintervalls wech-
selweise ein- und ausgeschaltet zu sein.

Datentreiberschaltung nach Anspruch 4, wobei die
erste Gradationsspannung dazu geeignetist, den Pi-
xel wahrend des ersten Zeitintervalls zu versorgen,
und wobei die zweite Gradationsspannung dazu ge-
eignetist, den Pixel zu versorgen, wahrend der erste
Transistor im zweiten Zeitintervall eingeschaltet ist.

Datentreiberschaltung nach Anspruch 4, wobei der
Pixelstrom dazu geeignet ist, die Spannungssteuer-
einheit Gber die Datenleitung zu versorgen, wahrend
der zweite Transistor im zweiten Zeitintervall einge-
schaltet ist.

Datentreiberschaltung nach Anspruch 2, wobei die
Spannungssteuereinheit eine Vielzahl von Span-
nungssteuervorrichtungen aufweist, wobei jede
Spannungssteuervorrichtung aufweist:

eine Schaltvorrichtung, welche zwischen dem
Spannungs-Digital-Analog-Wandler und der
Puffereinheit angeschlossen ist;

einen Komparator, der dazu ausgebildetist, den
Gradationsstrom mit dem Pixelstrom zu verglei-
chen;

einen Kondensator, welcher einen ersten An-
schluss aufweist, der mit einem zwischen der
Schaltvorrichtung und der Puffereinheit befind-
lichen gemeinsamen Knotenpunkt verbunden
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ist;

einen Spannungsregler, welcher mit einem
zweiten Anschluss des Kondensators verbun-
den ist und dazu ausgebildet ist, vom Kompa-
rator derart gesteuert zu werden, dass er die am
zweiten Anschluss des Kondensators anliegen-
de Spannung erhéht und senkt; und

eine Steuervorrichtung, welche dazu ausgebil-
det ist, die Schaltvorrichtung zu steuern.

Datentreiberschaltung nach Anspruch 7, wobei die
Steuervorrichtung dazu ausgebildet ist, die Schalt-
vorrichtung wahrend des ersten Zeitintervalls einzu-
schalten und wahrend des zweiten Zeitintervalls
auszuschalten.

Datentreiberschaltung nach Anspruch 7, wobei der
Komparator dazu ausgebildet ist, ein erstes Steuer-
signal zu erzeugen, wenn der Gradationsstrom hé-
her als der Pixelstrom ist, und ein zweites Steuersi-
gnal zu erzeugen, wenn der Gradationsstrom nied-
riger als der Pixelstrom ist.

Datentreiberschaltung nach Anspruch 9, wobei der
Spannungsregler dazu ausgebildet ist, auf der Basis
des ersten und des zweiten Steuersignals die am
Kondensator anliegende Spannung wahlweise zu
erhéhen oder zu senken, so dass der Pixelstrom und
der Gradationsstrom aneinander angeglichen wer-
den.

Datentreiberschaltung nach Anspruch 10, wobei die
Steuervorrichtung dazu ausgebildet ist, ein wahrend
des zweiten Zeitintervalls graduell ansteigendes
Zahlsignal an den Spannungsregler auszugeben.

Datentreiberschaltung nach Anspruch 11, wobei ein
regulierbarer Pegel der vom Spannungsregler regu-
lierten Spannung dazu geeignet ist, dem Zahlsignal
zu entsprechen.

Datentreiberschaltung nach Anspruch 12, wobei der
regulierbare Pegel der vom Spannungsregler regu-
lierten Spannung dazu geeignet ist, in dem Verhalt-
nis, in dem das Zahlsignal sinkt, anzusteigen.

Datentreiberschaltung nach Anspruch 13, wobei der
regulierbare Pegel der vom Spannungsregler regu-
lierten Spannung dazu geeignetist, immerwenn das
Zahlsignal erhéht wird, um die Halfte zu sinken.

Datentreiberschaltung nach Anspruch 11, wobei die
Steuervorrichtung dazu ausgebildet ist, in jeder Ho-
rizontalperiode ein Ricksetzsignal zu erhalten und
das Zahlsignal zu initialisieren.

Datentreiberschaltung nach Anspruch 15, wobei das
Rucksetzsignal entweder ein horizontales Syn-
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chronsignal oder ein Ansteuersignal, welches in je-
der Horizontalperiode am Pixel anliegt, aufweist.

Datentreiberschaltung nach Anspruch 1, weiterhin
aufweisend:

ein Schieberegister, welches dazu ausgebildet
ist, aufeinander folgende Abtastsignale zu er-
zeugen; und

einen Speicher, welcher dazu ausgebildet ist,
die Abtastsignalen entsprechenden Daten zu
speichern und den Spannungs-Digital-Analog-
Wandler und den Strom-Digital-Analog-Wand-
ler mit den gespeicherten Daten zu versorgen.

Datentreiberschaltung nach Anspruch 17, wobei der
Speicher aufweist:

einen Abtastspeicher, welcher dazu ausgebildet
ist, die dem Abtastsignal entsprechenden Daten
sequentiell zu speichern;

einen Haltespeicher, welcher dazu ausgebildet
ist, die im Abtastspeicher gespeicherten Daten
zu speichern und den Spannungs-Digital-Ana-
log-Wandler und den Strom-Digital-Analog-
Wandler mit den gespeicherten Daten zu ver-
sorgen.

Datentreiberschaltung nach Anspruch 18, weiterhin
einen Pegelschieber aufweisend, wobei der Pegel-
schieber dazu ausgebildet ist, eine Spannung der
im Haltespeicher gespeicherten Daten zu erhéhen
und den Spannungs-Digital-Analog-Wandler und
den Strom-Digital-Analog-Wandler mit den gespei-
cherten Daten zu versorgen.

OLED (Organische lichtemittierende Diode)-Anzei-
ge, aufweisend:

eine Vielzahl erster und zweiter Ansteuerleitun-
gen (S11,S21,812, S22, S1n, S2n);

eine Vielzahl von Datenleitungen (D1, D2, Dm,
Dj), welche die ersten und zweiten Ansteuerlei-
tungen (S11,S21,S12,S22,S1n, S2n) kreuzen;
einen Pixelbereich (130), welcher eine Vielzahl
von Pixeln (140), die mit den ersten und zweiten
Ansteuerleitungen (S11, S21, S12, S22, S1n,
S2n) und den Datenleitungen (D1, D2, Dm, Dj)
verbunden sind, aufweist;

einen Ansteuerungstreiber (110), welcher dazu
ausgebildet ist, jeweils erste und zweite Ansteu-
ersignale an die ersten und zweiten Ansteuer-
leitungen (S11, S21, S12, S22, S1n, S2n) an-
zulegen; und

einen Datentreiber (120), welcher mit den Da-
tenleitungen (D1, D2, Dm, Dj) verbunden ist und
dazu ausgebildet ist, die Datenleitungen (D1,
D2, Dm, Dj) mit einer ersten Gradationsspan-
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nung als Datensignal zu versorgen;

wobei der Datentreiber (120) zumindest eine
Datentreiberschaltung (129) nach einem der
Anspriiche 1-19 aufweist.

21. Anzeige nach Anspruch 20, wobei jeder Pixel auf-

weist:

eine lichtemittierende Vorrichtung;

einen Treiber, welcher dazu ausgebildet ist, den
Pixelstrom entsprechend entweder der ersten
oder der zweiten Spannung zu erzeugen;
einen ersten Transistor, welcher zwischen dem
Treiber und der Datenleitung angeschlosseniist,
wobei der erste Transistor dazu ausgebildet ist,
durch ein an der ersten Ansteuerleitung anlie-
gendes erstes Ansteuersignal gesteuert zu wer-
den; und

einen zweiten Transistor, welcher zwischen der
Datenleitung und einem zwischen dem Treiber
und der lichtemittierenden Vorrichtung befindli-
chen gemeinsamen Knotenpunkt angeschlos-
sen ist, wobei der zweite Transistor dazu aus-
gebildet ist, durch ein an der zweiten Ansteuer-
leitung anliegendes zweites Ansteuersignal ge-
steuert zu werden.

22. Anzeige nach Anspruch 21, wobei der erste Transi-

stor dazu ausgebildet ist, wahrend eines ersten Zeit-
intervalls einer Horizontalperiode entsprechend
dem ersten Ansteuersignal eingeschaltet zu sein
und zumindest einmal wahrend des zweiten Zeitin-
tervalls der Horizontalperiode, von dem das erste
Zeitintervall ausgenommeniist, ein- und ausgeschal-
tet zu sein.

23. Anzeige nach Anspruch 22, wobei der zweite Tran-

sistor dazu ausgebildet ist, wahrend des ersten Zeit-
intervalls entsprechend dem zweiten Ansteuersignal
eingeschaltet zu sein und wahrend des zweiten Zeit-
intervalls wechselweise mit dem ersten Transistor
ein- und ausgeschaltet zu sein.

24. Anzeige nach Anspruch 21, weiterhin einen dritten

Transistor aufweisend, wobei der dritte Transistor
zwischen dem Treiber und der lichtemittierenden
Vorrichtung angeschlossen ist, und wobei der dritte
Transistor dazu ausgebildet ist, wahrend eines vor-
bestimmten Zeitintervalls, in dem das erste Ansteu-
ersignal am ersten Transistor anliegt, ausgeschaltet
zu sein und wahrend des anderen Zeitintervalls ent-
sprechend einem an der Emissionskontrollleitung
anliegenden Emissionskontrollsignal eingeschaltet
Zu sein.

25. Anzeige nach Anspruch 20, wobei die Auswahlein-

heit dazu ausgebildet ist, wahrend des ersten Zeit-
intervalls die Datenleitung mit der Puffereinheit zu
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verbinden und wahrend des zweiten Zeitintervalls
die Datenleitung wechselweise zwischen der Puffer-
schicht und der Spannungssteuereinheit anzu-
schlief3en.

Anzeige nach Anspruch 25, wobei die erste Grada-
tionsspannung oder die zweite Gradationsspannung
dazu geeignet ist, den Pixel von der Puffereinheit
aus uber die Datenleitung zu versorgen, wahrend
der dritte Transistor eingeschaltet ist, und wobei der
Pixelstrom dazu geeignet ist, die Spannungssteuer-
einheit Uber die Datenleitung zu versorgen, wahrend
der vierte Transistor eingeschaltet ist.

Verfahren zur Ansteuerung einer OLED (Organische
lichtemittierende Diode)-Anzeige, wobei die OLED-
Anzeige aufweist: eine Vielzahl von Ansteuerleitun-
gen (S11, S21, S12, S22, S1n, S2n), eine Vielzahl
von Datenleitungen (D1, D2, Dm, Dj) und eine Viel-
zahl von Pixeln (140), welche sich an den Schnitt-
punkten der Ansteuerleitungen (S11, S21,S12, S22,
S1n, S2n) und der Datenleitungen (D1, D2, Dm, Dj)
befinden, wobei jeder Pixel (140) einen Ansteuer-
transistor (M4) und eine organische lichtemittieren-
de Diode (OLED), welche in Reihe geschaltet sind,
sowie eine einen Spannungs-Digital-Analog-Wand-
ler (230), einen Strom-Digital-Analog-Wandler (240)
und eine Spannungssteuereinheit (250) aufweisen-
de Datentreiberschaltung (129) aufweist, und wobei
das Verfahren die folgenden Schritte aufweist:

Erzeugen einer ersten Gradationsspannung
entsprechend digitalen Daten, welche an der
Datentreiberschaltung (129) anliegen, mit dem
Spannungs-Digital-Analog-Wandler (230),
Erzeugen eines Gradationsstroms entspre-
chend den digitalen Daten mit dem Strom-Digi-
tal-Analog-Wandler;

Versorgen des Gates des Ansteuertransistors
(M4) eines Pixels (140) Uber eine Datenleitung
(Dj) mit der ersten Gradationsspannung wah-
rend eines ersten Zeitintervalls;

Erzeugen eines Pixelstroms mit dem Ansteuer-
transistor (M4) des Pixels (140) entsprechend
der ersten Gradationsspannung;

Versorgen der Datentreiberschaltung (129)
Uber die Datenleitung (Dj) mit dem Pixelstrom
wahrend eines zweiten, vom ersten Zeitintervall
abweichenden Zeitintervalls; und

Vergleichen des Gradationsstroms mit dem Pi-
xelstrom mittels der Spannungssteuereinheit
(250); und

Erzeugen einer zweiten Gradationsspannung
mittels der Spannungssteuereinheit (250), in-
dem die erste Gradationsspannung auf der Ba-
sis des Vergleichs der Gradationsspannung mit
dem Pixelstrom erhdht oder gesenkt wird.
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28. Verfahren nach Anspruch 27, weiterhin das Versor-

gen des Ansteuertransistors (M4) des Pixels (140)
mit einer ersten Gradationsspannung wahrend eines
ersten Zeitintervalls einer Horizontalperiode aufwei-
send.

29. Verfahren nach Anspruch 28, weiterhin aufweisend:

Erzeugen der zweiten Gradationsspannung, in-
dem die erste Gradationsspannung auf der Ba-
sis des Vergleichsergebnisses erhoht oder ge-
senkt wird, so dass eine Angleichung des Pixel-
stroms (140) an den Gradationsstrom erfolgt;
und

Versorgen des Pixels Gber die Datenleitung mit
der zweiten Gradationsspannung.

30. Verfahren nach Anspruch 29, weiterhin aufweisend:

Wiederholung des Versorgens des Datentrei-
bers Uber die Datenleitung mit dem Pixelstrom;
und Vergleichen des Gradationsstroms mit dem
Pixelstrom mittels des Datentreibers, und Er-
zeugen einer zweiten Gradationsspannung, in-
dem die erste Gradationsspannung auf dem Ba-
sis des Vergleichsergebnisses zumindest ein-
mal wahrend eines zweiten Zeitintervalls einer
Horizontalperiode, von dem das erste Zeitinter-
vall ausgenommen ist, erhdht oder gesenkt
wird.

31. Verfahren nach Anspruch 30, weiterhin aufweisend:

Erzeugen eines wahrend des zweiten Zeitinter-
valls graduell ansteigenden Zahlsignals; und
Steuern eines regulierbaren Pegels der ersten
Gradationsspannung entsprechend dem Zahl-
signal.

32. Verfahren nach Anspruch 31, weiterhin das Senken

des regulierbaren Pegels der ersten Gradations-
spannung in dem Verhaltnis, in dem das Zahlsignal
ansteigt, aufweisend.

Revendications

Circuit d’attaque de données (129) pour un écran
d’affichage a diodes électroluminescentes organi-
ques comprenant une pluralité de lignes de balayage
(S11, S21, S12, S22, S1n, S2n), une pluralité de
lignes de données (D1, D2, Dm, Dj) et une pluralité
de pixels (140) aux intersections entre les lignes de
balayage (S11, S21, S12, S22, S1n, S2n) et les li-
gnes de données (D1, D2, Dm, Dj), chaque pixel
(140) comprenant un transistor d’attaque (M4) et une
diode électroluminescente organique (OLED, pour
« Organic Light-Emitting Diode ») connectés en sé-
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rie, le circuit
comprenant :

d’attaque de données (129)

un convertisseur numérique-analogique de ten-
sion (230) congu pour produire une premiéere
tension de gradation correspondant aux don-
nées numériques fournies au circuit d’attaque
de données (129) et pour fournir la premiére ten-
sion de gradation a une grille du transistor d’at-
taque (M4) via une ligne de données (Dj) au
cours d’'une premiére période de temps ;

un convertisseur numérique-analogique de cou-
rant (240) congu pour produire un courant de
gradation correspondant aux données numéri-
ques fournies au circuit d’attaque de données
(129);

une unité de commande de tension (250, 250j)
congue pour recevoir au cours d’'une deuxiéme
période de temps, différente de la premiére pé-
riode de temps, via la ligne de données (Dj), un
courant de pixel de contre-réaction circulant en-
tre le transistor d’attaque (M4) du pixel (140) en
réponse a l'application de la premiére tension
de gradation sur la grille du transistor d’attaque
(M4) au cours de la premiere période, pour com-
parer le courant de pixel de contre-réaction avec
le courant de gradation et pour produire une
deuxiéme tension de gradation basée sur le ré-
sultat de la comparaison entre le courant de
pixel de contre-réaction et le courant de
gradation ;

une unité tampon (260, 260j) congue pour four-
nir sélectivement la premiére ou la deuxieme
tension de gradation sur la ligne de données
(Dj) ; et

une unité de sélection (280, 280j) congue pour
connecter sélectivement la ligne de données
(Dj) soit al'unité tampon (260, 260j), soita l'unité
de commande de tension (250, 250j).

Circuit d’attaque de données selon la revendication
1, dans lequel I'unité de sélection (250, 250j) est con-
gue pour connecter la ligne de données (Dj) a l'unité
tampon (260, 260j) pendant une premiere période
d’'une période horizontale et est congue pour con-
necter alternativement la ligne de données (Dj) soit
a l'unité tampon (260, 260j), soit a l'unité de com-
mande de tension (250, 250j) pendant une deuxieme
période d’'une période horizontale qui n’inclut pas la
premiére période.

Circuit d’attaque de données selon la revendication
2, dans lequel I'unité de sélection comprend une plu-
ralité de sélecteurs, chaque sélecteur comprenant :

un premier transistor connecté entre I'unité tam-
pon et la ligne de données ; et
un deuxiéme transistor connecté entre la ligne

10

15

20

25

30

35

40

45

50

55

16

de données et I'unité de commande de tension.

Circuit d’attaque de données selon la revendication
3, dans lequel le premier transistor est congu pour
étre passant pendant la premiére période et les pre-
mier et deuxiéme transistors sont congus pour étre
alternativement passants et bloqués pendant la
deuxiéme période.

Circuit d’attaque de données selon la revendication
4, dans lequel la premiére tension de gradation est
congue pour étre fournie au pixel pendant la premie-
re période et la deuxiéme tension de gradation est
congue pour étre fournie au pixel lorsque le premier
transistor devient passant pendant la deuxiéme pé-
riode.

Circuit d’attaque de données selon la revendication
4, dans lequel le courant de pixel est congu pour étre
fourni parlaligne de données a 'unité de commande
de tension lorsque le deuxieme transistor devient
passant pendant la deuxiéme période.

Circuit d’attaque de données selon la revendication
2, dans lequel I'unité de commande de tension com-
prend une pluralité de contréleurs de tension, cha-
que contréleur de tension comprenant :

un dispositif de commutation connecté entre le
convertisseur numérique-analogique de tension
et l'unité tampon ;

un comparateur congu pour comparer le courant
de gradation avec le courant de pixel ;

un condensateur ayant une premiere borne con-
nectée a un noeud commun entre le dispositif
de commutation et I'unité tampon ;

un ajusteur de tension connecté a une deuxiéme
borne du condensateur et congu pour étre com-
mandé par le comparateur, afin d’augmenter ou
de réduire la tension fournie ala deuxiéme borne
du condensateur ; et

un contréleur congu pour commander le dispo-
sitif de commutation.

Circuit d’attaque de données selon la revendication
7, dans lequel le controéleur est congu pour rendre le
dispositif de commutation passant pendant la pre-
miére période et pour rendre le dispositif de commu-
tation bloqué pendant la deuxiéme période.

Circuit d’attaque de données selon la revendication
7, dans lequel le comparateur est congu pour pro-
duire un premier signal de commande lorsque le cou-
rant de gradation est supérieur au courant de pixel
et est congu pour produire un deuxiéme signal de
commande lorsque le courant de gradation est infé-
rieur au courant de pixel.
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Circuit d’attaque de données selon la revendication
9, dans lequel I'ajusteur de tension est congu pour
augmenter ou réduire sélectivement la tension four-
nie au condensateur sur la base du premier et du
deuxiéme signal de commande, afin de rendre
égaux le courant de pixel et le courant de gradation.

Circuit d’attaque de données selon la revendication
10, dans lequel le contréleur est congu pour produire
un signal de comptage, augmenté graduellement
pendantladeuxiéme période, al'ajusteur de tension.

Circuit d’attaque de données selon la revendication
11, dans lequel un niveau ajustable de la tension
ajustée par 'ajusteur de tension est congu pour cor-
respondre au signal de comptage.

Circuit d’attaque de données selon la revendication
12, danslequelle niveau ajustable de latension ajus-
tée par I'ajusteur de tension est congu pour diminuer
proportionnellement a 'augmentation du signal de
comptage.

Circuit d’attaque de données selon la revendication
13, danslequelle niveau ajustable de la tension ajus-
tée par I'ajusteur de tension est congu pour diminuer
de moitié lorsque le signal de comptage augmente.

Circuit d’attaque de données selon la revendication
11, dans lequel le contréleur est congu pour recevoir
un signal de réinitialisation a chaque période hori-
zontale et pour initialiser le signal de comptage.

Circuit d’attaque de données selon la revendication
15, dans lequel le signal de réinitialisation comprend
soit un signal synchrone horizontal, soit un signal de
balayage fourni au pixel a chaque période horizon-
tale.

Circuit d’attaque de données selon la revendication
1, comprenant en outre :

un registre a décalage congu pour produire des
signaux d’échantillonnage en séquence ; et

un échantillonneur-bloqueur congu pour stocker
les données correspondant aux signaux
d’échantillonnage et pour fournir les données
stockées au convertisseur numérique-analogi-
que de tension et au convertisseur numérique-
analogique de courant.

Circuit d’attaque de données selon la revendication
17, dans lequel [I'échantillonneur-bloqueur
comprend :

un échantillonneur-bloqueur d’échantillonnage,
congu pour stocker séquentiellement les don-
nées correspondant au signal
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19.

20.

21,

32

d’échantillonnage ;

un échantillonneur-bloqueur de maintien, congu
pour stocker les données stockées dans
I'échantillonneur-bloqueur d’échantillonnage et
pour fournir les données stockées au convertis-
seur numérique-analogique de tension et au
convertisseur numérique-analogique de cou-
rant.

Circuit d’attaque de données selon la revendication
18, comprenant en outre un décaleur de niveau, con-
¢u pour augmenter une tension des données stoc-
kées dans I'échantillonneur-bloqueur de maintien et
pour fournir les données augmentées au convertis-
seur numériqgue-analogique de tension et au conver-
tisseur numérique-analogique de courant.

Ecran d'affichage a diodes électroluminescentes or-
ganiques, comprenant :

une pluralité de premiéres et de deuxiémes li-
gnes de balayage (S11, S21, S12, S22, S1n,
S2n) ;

une pluralité de lignes de données (D1, D2, Dm,
Dj) coupant les premiéres et deuxiémes lignes
de balayage (S11, S21, S12, S22, S1n, S2n) ;
une portion de pixels (130) comprenant une plu-
ralité de pixels (140) connectés aux premieres
et deuxiémes lignes de balayage (S11, S21,
S$12, S22, S1n, S2n) et aux lignes de données
(D1, D2, Dm, Dj) ;

un circuit d’attaque de balayage (110) congu
pour fournir respectivement des premiers et
deuxiemes signaux de balayage aux premieres
et deuxiémes lignes de balayage (S11, S21,
S12, S22, S1n, S2n) ; et

un amplificateur d’attaque de données (120)
connecté aux lignes de données (D1, D2, Dm,
Dj) et congu pour fournir une premiére tension
de gradation comme signal de données aux li-
gnes de données (D1, D2, Dm, Dj) ;
I'amplificateur d’attaque de données (120) com-
prenant au moins un circuit d’attaque de don-
nées (129) selon l'une des revendications 1 a
19.

Ecran d’affichage selon la revendication 20, dans
lequel chaque pixel comprend :

un dispositif électroluminescent ;

un amplificateur d’attaque congu pour produire
le courant de pixel correspondant soit a une pre-
miére, soit a une deuxiéme tension ;

un premier transistor connecté entre I'amplifica-
teur d’attaque et la ligne de données et congu
pour étre commandé par un premier signal de
balayage fourni sur la premiére ligne de
balayage ; et



22.

23.

24,
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26.

27.

33

un deuxiéme transistor connecté entre la ligne
de données et un noeud commun placé entre
I'amplificateur d’attaque et le dispositif électro-
luminescent et congu pour étre commandé par
un deuxiéme signal de balayage fourni sur la
deuxiéme ligne de balayage.

Ecran d’affichage selon la revendication 21, dans
lequel le premier transistor est congu pour devenir
passant en correspondance avec le premier signal
de balayage pendant une premiére période d'une
période horizontale et est congu pour devenir pas-
santetbloqué au moins une fois pendant une deuxie-
me période de la période horizontale qui n’inclut pas
la premiére période.

Ecran d’affichage selon la revendication 22, dans
lequel le deuxiéme transistor est congu pour devenir
bloqué en correspondance avec le deuxiéme signal
de balayage pendant la premiere période et est con-
¢u pour devenir alternativement passant et bloqué
avec le premier transistor pendant la deuxiéme pé-
riode.

Ecran d’affichage selon la revendication 21, com-
prenant en outre un troisieme transistor connecté
entre 'amplificateur d’attaque et le dispositif électro-
luminescent et congu pour devenir bloqué pendant
une période prédéterminée lorsque le premier signal
de balayage est fourni au premier transistor et congu
pour devenir passant pendant I'autre période en cor-
respondance avec un signal de commande de
I’émission fourni sur une ligne de commande de
I’émission.

Ecran d’'affichage selon la revendication 20, dans
lequel I'unité de sélection est congue pour connecter
la ligne de données a I'unité tampon pendant la pre-
miére période et est congue pour connecter alterna-
tivement la ligne de données entre I'unité tampon et
I'unité de commande de tension pendant la deuxié-
me période.

Ecran d’affichage selon la revendication 25, dans
lequel la premiére tension de gradation ou la deuxié-
me tension de gradation est congue pour étre fournie
par l'unité tampon au pixel via la ligne de données
lorsque le troisiéme transistor devient passant et le
courant de pixel est congu pour étre fourni a l'unité
de commande de tension via la ligne de données
lorsque le quatrieme transistor devient passant.

Procédé d’'attaque d’'un écran d’affichage a diodes
électroluminescentes organiques comprenant une
pluralité de lignes de balayage (S11, S21, S12, S22,
S1n, S2n), une pluralité de lignes de données (D1,
D2, Dm, Dj) et une pluralité de pixels (140) aux in-
tersections entre les lignes de balayage (511, S21,
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28.

29,

30.

34

S12, S22, S1n, S2n) et les lignes de données (D1,
D2, Dm, Dj), chaque pixel (140) comprenant un tran-
sistor d’attaque (M4) et une diode électrolumines-
cente organique (OLED) connectés en série, ainsi
qu’un circuit d’attaque de données (129) avec un
convertisseur numérique-analogique de tension
(230), un convertisseur numérique-analogique de
courant (240) et une unité de commande de tension
(250), le procédé comprenant les étapes consistant
a:

produire une premiére tension de gradation cor-
respondant aux données numériques fournies
au circuit d’attaque de données (129) a l'aide du
convertisseur numeérique-analogique de tension
(230) ;

produire un courant de gradation correspondant
aux données numériques, a I'aide du convertis-
seur numérique-analogique de courant (240) ;
fournirla premiére tension de gradation ala grille
du transistor d’attaque (M4) d’un pixel (140) via
une ligne de données (Dj) sur une premiére pé-
riode de temps ;

produire un courant de pixel al'aide du transistor
d’attaque (M4) du pixel (140), correspondant a
la premiére tension de gradation ;

fournir le courant de pixel au circuit d’attaque de
données (129), via la ligne de données (Dj) pen-
dant une deuxieme période de temps différente
de la premiére période de temps ;

comparer le courant de gradation avec le cou-
rant de pixel a I'aide de I'unité de commande de
tension (250) ; et

produire une deuxiéme tension de gradation a
l'aide de I'unité de commande de tension (250)
en augmentant ou en diminuant un niveau de la
premiére tension de gradation sur la base de la
comparaison entre la tension de gradation et le
courant de pixel.

Procédé selon la revendication 27, comprenant en
outre I'étape consistant a fournir la premiére tension
de gradation au transistor d’attaque (M4) du pixel
(140) pendant une premiére période d’une période
horizontale.

Procédé selon la revendication 28, comprenant en
outre les étapes consistant a :

produire la deuxiéme tension de gradation en
augmentant ou en diminuant le niveau de la pre-
miére tension de gradation en fonction du résul-
tat de la comparaison, afin que le courant de
pixel (140) soit égal au courant de gradation ; et
fournir la deuxiéme tension de gradation au pixel
via la ligne de données.

Procédé selon la revendication 29, comprenant en
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outre les étapes consistant a :

répéter la fourniture du courant de pixel a I'am-
plificateur d’attaque de données via la ligne de
données ; 5
comparer le courant de gradation avec le cou-
rant de pixel a I'aide de I'amplificateur d’attaque
de données; et
produire une deuxieme tension de gradation en
augmentant ou en diminuant un niveau de la 170
premiere tension de gradation sur la base du
résultat de la comparaison au moins une fois
pendant une deuxiéme période d’'une période
horizontale qui n’inclut pas la premiere période.
15
31. Procéde selon la revendication 30, comprenant en
outre les étapes consistant a :

produire un signal de comptage, augmenté gra-
duellement, pendant la deuxiéme période ; et 20
commander un niveau ajustable de la premiere
tension de gradation en fonction du signal de
comptage.
32. Procéde selon la revendication 31, comprenant en 25
outre I'étape consistant a diminuer le niveau ajusta-

ble de la premiére tension de gradation en proportion
de 'augmentation du signal de comptage.

30

35

40

45

50

55

19



EP 1 675 093 B1

r_/50
TIMING DCS,Data
CONTROLLER 20
| o
SCS DATA DRIVER
0 ELVDD
0_ 4 e e om T
NI !
| |
L ¥ 40
g TC T 1 O
| |
sow | | HCHET T HO R
DRIVER ! |
: | |
| |
| |
| |
| |
Sn i i
' [N N ] I
i___—_‘j:t_f{:t_________i{:_—_)________j« ELVSS

20



EP 1 675 093 B1

150
TIMING DCS Data
CONTROLLER
120
y4 r_J 1329
50 DATA DRIVING CIRCUIT DATA DRIVING CIRCUIT
ELVDD
1o b e | e | bm |
St 1 }
S2I 5
T T A
| [ X 4 [ > |
sz | T i |
S22 | !
SCAN -z~ 1-— -t H-4-----—-1 1t
DRIVER I g [ o I ! |
| I
| |
] {
| |
| |
A s
1'1 1 |
LR o o ==
i e T AN oy S 7

21




EP 1 675 093 B1

FlG. 3

142
:
l
|
|
|
|
|
|
OLED

=N = 2 2
=VaN R g N
=T ,
j
Lt ll_m
S| I | |
= | <
<5
[
&

Sin
Sen
En

Sin

1H

22



EP 1 675 093 B1

129
2001 2002 2003 2004 200]
SSC ,/ : ,/ i ,/j ,/l : ,/
Pl L L L Lo L A0
2101[2102[2103[2104 210)
QP alh W W 4 i
Data—=={ | 1 I 1 .-+ I A0
200122022203 2204 20j
PAVEVRAY] 17
SOE—={ 1 1 1 1 e
I
2301[23022303]2304 230; 040124022403/ 2404 240j
PRVAVAY, A/ A rAray. 1/
S NS TN N IS M ST M o 21
[
2900 —H Vdata||Idata
2501~ 11 \11 AN | B}
RN R N
] \ 3 |
2504 :
%03 Ipixel
IR
Y \ \
IR
ANANAN \
2601 26028032804 | 280
\
DI D2 D3 DM Dj

23



EP 1 675 093 B1

2001 2002 2003 2004 200j
SSC—— T T T —F
p_—L L L e e
2101 [210212103{2104 210)
QN W W2 A -
Data——| 1 1 1 1 .- 1 A0
2001122022203 2204 200j
PR VAR PR 1/
SOE——{ 1 1 1 % e 1R
\
Lrb e R0
!
2301[230212303/2304 230j 040124022403 2404 240j
AL PR PRV 1/ P VAL PR Vi 1/
N !lMSO Lo |0
!
2908 —- Vdata| |Idata
201~y \ \ \ ! — 250j
AR R
| N
\\ o004 Ipixel
2503
|
Lo or b e Lo
Y \
Lo e b LR
ANANAN N
2001 PB0Z6032804 280j
\
DI D2 D3 D4 Dj

24



EP 1 675 093 B1
Idata

FIG. 7

25

Vdata

T
S “
=
=R SN
[¥e) |
ES _
\ = |
=[N
S ||
e |
=
= ||
o (] | Q
o I — —
= " 2 3
—= = o = Fr———~~- 7
o O — = _ -t
= _ =N = =P
(=] | o | [T
() | =2 _ - -
I
o= | [
2% e | !
Yol MT _ [ - |
a2 -— 2 | LYt ]
== | —
& ~L =
oy IR A U e s =
r——==-"=-7=-= |
R Lo
I
o | _
— b S N | .
o = Y
I I |
o o B I S d
= = | | |
v __"__ S O J = = S 5
A A




EP 1 675 093 B1

CL
| I |
| FIRST ' SECOND |
| PERIOD PERIOD |
[ 1H ]
VOLTAGE
Vif-—p==mmmmm oo
Vol -f-—pmmmmmm e
L e e B
VAb-—f--f--p-mpommmm oo
] R
1 2 3 4 5 COUNTING SIGNAL

26



Ipixel

EP 1 675 093 B1

M1t

I

—4 [ M13

{

)

N2

M12 ]p—

Idata

— [ M14

27

!

GND



EP 1 675 093 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 03107313 A[0010] * US 20030016201 A1[0012]
» EP 0378249 A2 [0011]

28



patsnap

TRBR(F) BB B , FARBERBENENAX_IRE (OLED ) &R , URIEFHOLEDE REFM A&
DF(RE)F EP1675093B1 DF(E)A 2008-02-20
RiES EP2005112575 RiEHR 2005-12-21

FRIRB(EMNPOAGE) ZENHERHGERAT
i (E R AGR) =£SDICO., LTD.
LFERFEMN)AGE) =ESDICO., LTD.

[FRIRBAA CHOI SANG MOO LEGAL & IP TEAM
KIM HONG KWON LEGAL & IP TEAM
KWON OH KYONG LEGAL & IP TEAM

RHEA CHOI, SANG MOO LEGAL & IP TEAM
KIM, HONG KWON LEGAL & IP TEAM
KWON, OH KYONG LEGAL & IP TEAM

IPCH K& G09G3/32
CPCH%E= G09G3/3275 G09G3/325 G09G2300/0842 G09G2300/0861 G09G2310/027
RENAEOF) hengelhaupt , Jiirgen
£ 1020040112532 2004-12-24 KR
H At 0 FF 30k EP1675093A1
SAEBEE Espacenet
BWE(R) FIG. 1
— TR R (129) , BIF  BEERRSS (230) , EF&4£
TR FABBIENE —INEBEBRPERREE (240) , EFFEX 50
BMTFHASBBENIREBR, BERFISET (250 ) , ETEIHEL comhiNe - | DCS.Data 2
(D1, ... Dj) NEEBEURBREGERER , AEIREE-—NEBEN s | AT DRVER ’J“
BEEARBNRTEE-_NEEE, RIRGERER,SPET = [ELVDD]
(260) , EFkEERGE—RE - RECERBAKES wREeT o 1) S— el dme L,
(280) , ETHHIEL (D1, ... Dj ) ERMHEET|E e T I ! ! (140
(260 ) SREBEEEH BT (250) , FMAXMEE , UHENZEE TR %
%, SCAN »—FJ__D—' '—i)—* Fih

DRIVER|

Sn



https://share-analytics.zhihuiya.com/view/e3e1761d-953a-44a6-9dd8-ed029732c5aa
https://worldwide.espacenet.com/patent/search/family/035998985/publication/EP1675093B1?q=EP1675093B1

