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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND DRIVING METHOD
THEREOF

[0001] This non-provisional application claims priority
under 35 U.S.C. §119(a) on Korean Patent Application No.
10-2007-0044821 filed in the Republic of Korea on May 9,
2007, the entire contents of which are hereby incorporated by
reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Theembodiments ofthe inventionrelateto adisplay
device, and more particularly, to an organic light emitting
diode display device and a driving method thereof. Although
embodiments of the invention are suitable for a wide scope of
applications, it is particularly suitable for compensating the
variation in threshold voltage of a thin film transistor caused
by gate bias stress.

[0004] 2. Discussion of the Related Art

[0005] Recently, flat display panels with reduced weight
and size have been developed to replace the cathode ray tube
display device, which is heavy and bulky. Such flat panel
display devices include a liquid crystal display (hereinafter,
referred to as “LCD”) device, a field emission display (here-
inafter, referred to as “FED”) device, a plasma display panel
(hereinafter, referred to as “PDP”) device, and an electro-
luminescence (hereinafter, referred to as “EL”) display
device. A PDP has light weight, thin profile, simple structure
and is easy to manufacture. However, a PDP has low light-
emission efficiency and requires large power consumption.
The LCD device employs a thin film transistor (“TFT”) as a
switching device. The TFT LCD device has the problems of
narrow viewing angle and low response speed due to the
required need of switching liquid crystal molecules to control
light from a backlight. An EL display device is generally
classified as either an inorganic EL display device or an
organic light-emitting diode display device depending upon
the material of a light-emitting layer. An EL display device is
self-luminous. When compared with the above-mentioned
display devices, the EL device generally has faster response
speed, higher light-emission efficiency, greater brightness
and wider viewing angle.

[0006] An organiclightemitting diode device, as illustrated
in FIG. 1, includes a hole injection layer HIL, a hole transport
layer HTL, an emission layer EML, an electron transport
layer ETL, and an electron injection layer EIL formed
between an anode electrode and a cathode electrode. When a
driving voltage is applied across the anode electrode and the
cathode electrode, a hole within the hole injection layer and
an electron within the electron injection layer respectively
move toward the emission layer EML to form excitons. As a
result of exciton generation, the emission layer EML emits
visible rays.

[0007] A plurality of the organic light emitting diode dis-
play devices shown in FIG. 1 can be arranged in a matrix
array. By selecting each of the organic light emitting diode
devices with a scan voltage for driving by a data voltage, the
brightness of the matrix array of organic light emitting diode
devices can be controlled in accordance with digital video
data. The above-described matrix array of organic light-emit-
ting diode display devices is classified as either a passive
matrix type display device or an active matrix type display,
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whichuses a TFT as a switching element. In the active matrix
type, an organic light emitting diode device is selected by
using a TFT, which is an active device, such that the organic
light emitting diode device is driven.

[0008] FIG.2isa circuit diagram equivalently showing one
pixel in an organic light-emitting diode display device of an
active matrix type. As shown in FIG. 2, the organic light-
emitting diode display device of the active matrix type
includes an organic light-emitting diode element OLED, a
dataline DL and a gate line GL that cross each other, a switch
TFT ST, a driving TFT DRT and a storage capacitor. The
driving TFT ST and the switch TFT DRT are implemented as
N-type metal-oxide-semiconductor field-effect transistors
(“MOS-FETs).

[0009] The switch TFT SWT turns on in response to scan
pulses from the gate line GL to electrically connect a current
path between a source electrode and a drain electrode of the
switch TFT SWT. A positive data voltage from the data line
DL is applied, via the source electrode and the drain electrode
of the switch TFT SWT, to a gate electrode and a storage
capacitor of the driving TFT DRT during an on-time period of
the switch TFT SWT. The driving TFT DRT supplies current
to the organic light emitting diode OLED in accordance with
a gate voltage supplied to its gate electrode, i.e., a positive
data voltage, to drive the organic light emitting diode OLED.
The storage capacitor stores a difference voltage between the
positive data voltage and a low-level power supply voltage
VSS, which constantly maintains a voltage applied to the gate
electrode of the driving TFT DRT during one frame period.
The organic light-emitting diode display OLED has the struc-
ture shown in FIG. 1.

[0010] The brightness of a cell, as shown in FIG. 2, is
proportional to current flowing through the organic light
emitting diode OLED, and the current is adjusted by a gate
voltage of the driving TFT DRT. The current IOLED of the
organic light emitting diode OLED flowing through the driv-
ing TFT DRT is defined by the following Equation (1).

B
lorep = E[Vgs_ [Vin))?

kw
2L

(Vdata— VSS — |Vih|)?

wherein, “Vth’ represents a threshold voltage of the driving
TFT DRT, °k’ represents a constant defined by mobility and a
parasitic capacitance of the driving TFT DRT, ‘L’ represents
a channel length of the driving TFT DRT and “W’ represents
a channel width of the driving TFT DRT, respectively.
[0011] As shown in Equation 1, the current IOLED of the
organic light emitting diode OLED varies in accordance with
the threshold voltage Vth or mobility of the driving TFT DRT.
Therefore, to ensure uniform picture quality of displayed
images on the organic light emitting diode display device, all
of the driving TFTs DRT of the entire display device are
required to have uniform electrical characteristics. However,
the threshold voltage Vth of the driving TFT DRT varies due
to a gate bias stress, and as a result, degradation of current
flowing through the organic light emitting diode OLED
increases with time, thereby lowering the reliability of driv-
ing.

[0012] FIGS. 3 and 4 are graphs showing examples of
variations in the threshold voltage of a thin film transistor
caused by gate bias stress. Gate bias stress is the phenomenon
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in which the threshold voltage Vth of a TFT is shifted when
the gate voltage of the TFT is a continuously applied positive
voltage (positive gate bias stress), as illustrated in FIG. 3, or
a continuously applied negative voltage (negative gate bias
stress), as illustrated in FIG. 4. In FIGS. 3 and 4, the horizon-
tal axis represents the gate voltage Vg applied to the gate
electrode of the TFT, while the longitudinal axis represents
drain-source current Ids of the TFT. The threshold voltage of
the TFT becomes higher due to the positive gate bias stress of
FIG. 3, and the threshold voltage of the TFT becomes lower
due to the negative gate bias stress of FIG. 4. Such a gate bias
stress is caused by charge trapping in which ions are caught in
the insulating layer between the electrodes of the TFT. The
trapping creates a defect in that the threshold voltage of the
TFT shifts such that mobility in the channel layer is changed.
[0013] To compensate for threshold voltage shift of the
driving TFT DRT in each of circuits of light emitting cells of
the organic light emitting diode display device as illustrated
in FIG. 2, a BDI (black data insertion) driving method has
been proposed in which both a negative compensation voltage
and a positive data voltage are applied to the gate electrode of
the driving TFT DRT within 1 frame period.

[0014] FIG. 5 shows a driving waveform of the related art
BDI driving method. As shown in FIG. 5, in the BDI driving
method, 1 frame period is time-divided into an emission
period (on) and a non-emission period (off) for driving the
light emitting cells. In the related art BDI driving method, as
shown in FIG. 5, as the emission-on period ends with an
emission-off period within 1 frame period, the data voltage is
turned off so the effect of reduction of gate bias stress is low
when a negative compensation voltage is applied.

SUMMARY OF THE INVENTION

[0015] Accordingly, embodiments of the invention are
directed to an organic light emitting diode display device and
a driving method thereof that substantially obviates one or
more of the problems due to limitations and disadvantages of
the related art.

[0016] An object of embodiments of the invention is to
compensate for the variation in threshold voltage of a TFT
caused by gate bias stress.

[0017] Additional features and advantages of embodiments
of the invention will be set forth in the description which
follows, and in part will be apparent from the description, or
may be learned by practice of embodiments of the invention.
The objectives and other advantages of the embodiments of
the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0018] To achieve these and other advantages and in accor-
dance with the purpose of embodiments of the invention, as
embodied and broadly described, the organic light emitting
diode display device according to an embodiment of the
invention comprises a display panel including a plurality of
data lines, a plurality of gate line pairs crossing the datalines,
and a plurality of light emitting cells which include an organic
light emitting diode device, first and second cell driving cir-
cuits for alternately driving the organic light emitting diode
device; a data voltage generator supplying a data voltage of'a
first polarity to the data lines; a compensation voltage gen-
erator supplying a compensation voltage of a second polarity
to the data lines; and a scan driver for sequentially supplying
scan pulses to the gate line pairs, wherein the first and second
cell driving circuits are alternately supplied with the data
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voltage and the compensation voltage in response to the scan
pulses to alternately driven the organic light emitting diode.
[0019] Inanother aspect, the driving method of the organic
light emitting diode display device comprises supplving a
data voltage of a first polarity to the data lines; supplying a
compensation voltage of a second polarity to the data lines;
sequentially supplying scan pulses to the gate line pairs; and
alternately supplying the data voltage and the compensation
voltage to the first and second driving circuits in accordance
with the scan pulses to drive the organic light emitting diode.
[0020] 13. The method according to claim 12, wherein the
first cell driving circuit is supplied with the data voltage
during a first emission period, and supplied with the compen-
sation voltage during a first non-emission period; and
[0021] the second cell driving circuit is supplied with the
data voltage during a second emission period overlapping
with the first non-emission period of the first cell driving
circuit, and supplied with the compensation voltage during a
second non-emission period overlapping with the first emis-
sion period of the first cell driving circuit.

[0022] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of embodiments of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0024] FIG. 1 is view schematically showing the structure
of an organic light emitting diode display device;

[0025] FIG. 2 s a circuit diagram equivalent showing one
pixel in an organic light-emitting diode display device of an
active matrix type;

[0026] FIGS. 3 and 4 are graphs showing examples of
variations in the threshold voltage of a thin film transistor
caused by gate bias stress;

[0027] FIG. 5 shows a driving waveform of the related art
BDI driving method,

[0028] FIG. 6 is a block diagram showing an organic light
emitting diode display device according to a first embodiment
of the invention;

[0029] FIG. 7 is a circuit diagram showing a look-up table
and an adder of a timing controller shown in F1G. 6;

[0030] FIG. 8is a view explaining a compensation voltage;
[0031] FIG. 9 is a flow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the first embodiment of the invention;

[0032] FIG. 10 shows a driving wave form of the organic
light emitting diode display device according to the first
embodiment of the invention;

[0033] FIG. 11 shows another example of the driving wave
form of the organic light emitting diode display according to
the first embodiment of the invention;

[0034] FIG. 12 is a view showing an example of alternate
driving in a plurality of frame periods in the organic light
emitting diode display device according to the first embodi-
ment of the invention;

[0035] FIG. 13 shows an example of a driving waveform for
alternately driving first and second cell driving circuits in a
cycle of two frame periods;
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[0036] FIG. 14 shows an organic light emitting diode dis-
play device according to a second embodiment of the inven-
tion;

[0037] FIG. 15 is a circuit diagram showing in detail the
data modulator and the compensation data generator as
shown in FIG. 14;

[0038] FIG. 16 is a graph showing a data voltage, a com-
pensation voltage, and weight values;

[0039] FIG.17is aflow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the second embodiment of the invention;
[0040] FIG. 18 is a graph showing a positive data voltage
and a negative compensation voltage;

[0041] FIG. 19 shows an example of a look-up table in
which positive data voltages and negative compensation volt-
ages are listed;

[0042] FIG. 20 is a view showing a change in the look-up
table depending on a change in the number of frames;
[0043] FIG. 21 is a block diagram showing an organic light
emitting diode display device according to a third embodi-
ment of the invention;

[0044] FIG. 22 is an equivalent circuit diagram of the sen-
sors and light emitting cells shown in F1G. 21.

[0045] FIG. 23 is a circuit diagram showing in detail the
compensation data generator as shown in FIG. 21.

[0046] FIG.24is aflow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the third embodiment of the invention;

[0047] FIG. 25 shows an organic light emitting diode dis-
play device according to a fourth embodiment of the inven-
tion;

[0048] FIG.261sablock diagram showing in detail the data
modulator and the compensation data generator;

[0049] FIG. 27 is a view showing the control of a data
voltage and a compensation voltage

[0050] FIG. 28 is a flow chart showing a driving method of
an organic light emitting diode according to the fourth
embodiment of the invention;

[0051] FIG. 29 is a view showing one example of sensor
arrays divided by group;

[0052] FIG. 30 is a block diagram showing an organic light
emitting diode display device according to a fifth embodi-
ment of the invention;

[0053] FIG.311isacircuit diagram showing a light emitting
cell of an organic light emitting diode display device accord-
ing to a sixth embodiment of the invention;

[0054] FIG.32is acircuit diagram showing a light emitting
cell of an organic light emitting diode display device accord-
ing to a seventh embodiment of the invention; and

[0055] FIG. 33 is acircuit diagram showing a light emitting
cell of an organic light emitting diode display device accord-
ing to an eighth embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0056] Reference will now be made in detail to the pre-
ferred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. The invention may,
however, be embodied in many different forms and should not
be construed as being limited to the embodiments set forth
herein; rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the concept of the invention to those skilled in the art.
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In the drawings, the thicknesses of layers and regions are
exaggerated for clarity. Like reference numerals in the draw-
ings denote like elements.

[0057] FIG. 6 is a block diagram showing an organic light
emitting diode display device according to a first embodiment
of the invention. Referring to FIG. 6, the organic light-emit-
ting diode display device according to the first embodiment of
the invention includes a display panel 60 provided with an
mxn number of light emitting cells, a data driver 62 for
converting digital video data RGB and digital compensation
data Ndi into analog voltages and supplying the analog volt-
ages to data lines D1 to Dm, a scan driver 63 for sequentially
supplying scan pulses to gate lines G1A to GnB, and a timing
controller 61 for controlling the drivers 62 and 63. In the
display panel 60, light emitting cells are formed in light
emitting cell areas defined by a crossing gate lines G1A to
GnB and data lines D1 to Dm. A high-level power supply
voltage VDD and a low-level power supply voltage VSS are
supplied to each of the light emitting cells of the display panel
60. The gate lines are paired for each pixel row. The gate line
pairs G1A and G1B, G2A and G2Bm, . . ., GnA and GnB
include two gate lines to which scan pulses are sequentially
inputted. Each of the light emitting cells is provided with first
and second cell driving circuits SWD1 and SWD2 for alter-
nately driving the organic light emitting diode OLED. The
organic light emitting diode OLED has an anode electrode to
which a high-level power voltage VDD is supplied and a
cathode electrode connected to the drain electrode of a first
driving TFT DR1, with an organic compound layer, as shown
in FIG. 1, formed between the electrodes.

[0058] The first cell driving circuit SWDI1 includes a first
switching TFT SW1, a first storage capacitor Cst1, and a first
driving TFT DR1. The first cell driving circuit SWDI1 drives
the organic light emitting diode OLED during an emission
period, and recovers the variation of the threshold voltage of
the first driving TFT DR1 during a non-emission period. The
first switch TFT SW1 supplies a positive data voltage Vdata
from the data lines D1 to Dm to a gate electrode of the first
driving TFT DR1 and the first storage capacitor Cstl during
the emission period, and supplies a negative compensation
voltage Vndi from the data lines D1 to Dm to the gate elec-
trode of the first driving TFT DR1 and the first storage capaci-
tor Cst1 during the non-emission period. A drain electrode of
the first switching TFT SW1 is connected to the data lines D1
to Dm, and a source electrode thereof is connected to the gate
electrode of the first driving TFT DR1 and the first storage
capacitor Cstl via a first node nl. A gate electrode of the first
switching TFT is connected to the first gate lines G1A, G2A,
..., GnA.

[0059] The first storage capacitor Cstl stores a difference
voltage between the low-level power supply voltage VSS and
a gate voltage of the first driving TFT DR1, which constantly
maintains the gate voltage of the first driving TFT DR1. One
electrode of the first storage capacitor Cst1 is connected to the
gate electrode of the first driving TFT DR1 and a source
electrode of the first switching TFT SW1 via the first node n1.
The other electrode of the first storage capacitor Cst1 is con-
nected to a power line supplying a low-level power supply
voltage VSS.

[0060] The first driving TFT DR1 is driven by a positive
data voltage input via the first switching TFT SW1 during an
emission period to make current flow through the organic
light emitting diode OLED. The threshold voltage of the first
driving TFT DR1 may be shifted by the positive data voltage
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Vdata supplied during the emission period. During the non-
emission period, a negative compensation voltage Vndi sup-
plied to the first driving TFT DR1 to recover the variation of
the threshold voltage of the first driving TFT DR1 varied by
the positive data voltage Vdata back to the original state. A
drain electrode of the first driving TFT DR1 is connected to
the cathode electrode of the organic light emitting diode
OLED, and a source electrode thereofis connected to a power
line supplying a low-level power supply voltage VSS. The
gate electrode of the first driving TFT DR1 is connected to the
source electrode of the first switching TFT SW1 and one
electrode of the first storage capacitor Cst via the first node nl.
[0061] The second cell driving circuit SWD2 includes a
second switching TFT SW2, a second storage capacitor Cst2,
and a second driving TFT DR2. The second cell driving
circuit SWD2 drives the organic light emitting diode OLED
during an emission period, and recovers the variation of the
threshold voltage of the second driving TFT DR2 during a
non-emission period. The non-emission period of the first cell
driving circuit SWD1 and the non-emission period of the
second cell driving circuit SWD2 do not overlap with each
other, and the emission period of the first cell driving circuit
SWD1 and the non-emission period of the second cell driving
circuit SWD2 do not overlap with each other. The first cell
driving circuit SWD1 and the second cell driving circuit
SWD2 are alternately operated to drive the organic light
emitting diode OLED. Therefore, the organic light emitting
diode OLED can continuously emit light without any non-
emission period by the first and second cell driving circuits
SWDI1 and SWD2.

[0062] The second switching TFT SW2 supplies a positive
data voltage Vdata from the data lines D1 to Dm to a gate
electrode of the second driving TFT DR2 and the second
storage capacitor Cst2 during the emission period, and sup-
plies a negative compensation voltage Vndi from the data
lines D1 to Dm to the gate electrode of the second driving TFT
DR2 and the second storage capacitor Cst2 during the non-
emission period. A drain electrode of the second switching
TFT SW2 is connected to the data lines D1 to Dm, and a
source electrode thereof is connected to the gate electrode of
the second driving TFT DR2 and the second storage capacitor
Cst2 via a second node n2. A gate electrode of the second
switching TFT is connected to the second gate lines G1B,
G2B,...,GnB.

[0063] The second storage capacitor Cst2 stores a differ-
ence voltage between the low-level power supply voltage
VSS and a gate voltage of the second driving TFT DR2, which
constantly maintains the gate voltage of the second driving
TFT DR2. One electrode of the second storage capacitor Cst2
is connected to the gate electrode of the second driving TFT
DR2 and a source electrode of the second switching TFT
SW2 via the second node n2. The other electrode of the
second storage capacitor Cst2 is connected to a power line
supplying a low-level power supply voltage VSS.

[0064] The second driving TFT DR2 is driven by a positive
data voltage input via the second switching TFT SW2 during
an emission period to make current flow through the organic
light emitting diode OLED. The threshold voltage of the
second driving TFT DR2 may be shifted by the positive data
voltage Vdata supplied during the emission period. During
the non-emission period, a negative compensation voltage
Vndi supplied to the second driving TFT DR2 to recover the
variation of the threshold voltage of the second driving TFT
DR2 varied by the positive data voltage Vdata back to the
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original state. A drain electrode of the second driving TFT
DR2 is connected to the cathode electrode of the organic light
emitting diode OLED, and a source electrode thereof is con-
nected to a power line supplying a low-level power supply
voltage VSS. The gate electrode of the second driving TFT
DR2 is connected to the source electrode of the second
switching TFT SW2 and one electrode of the second storage
capacitor Cst via the second node n2.

[0065] The data driver 62 converts digital video data RGB
from the timing controller 61 into a positive data voltage to
supply them to the data lines D1 to Dm, and converts digital
compensation data Ndi into a negative compensation voltage
Vndi to supply them to the data lines D1 to Dm. The scan
driver 63 sequentially supplies scan pulses in response to a
control signal GDC from the timing controller 61 to the gate
lines G1A to GnB. The timing controller 61 supplies digital
video data RGB and digital compensation data Ndi to the data
driver 62 and generates a timing control signal DDC and
GDC controlling operation timing of the scan driver 63 and
the data driver 62 using, for example, a vertical/horizontal
synchronizing signal and a clock signal.

[0066] The negative compensation voltage Vndi is deter-
mined in accordance with a data voltage Vdata. For example,
in embodiments of the invention, through an experiential
experiment, a data voltage Vdata is applied to the gate elec-
trodes of the driving TFTs DR1 and DR2 during N frame
periods (N is a positive integer) to measure a variation amount
AVth of the threshold voltage of the driving TFTs DR1 and
DR2, and a negative compensation voltage Vndi is applied to
the gate electrodes of the driving TFTs DR1 and DR2 during
N frame periods to measure a variation amount AVth of the
threshold voltage of the driving TFTs DR1 and DR2. The
timing controller 61 incorporates a look-up table 66 in which
digital compensation data Ndi for recovering an amount of
variation in threshold voltage caused by the positive data
voltage Vdata, as shown in FIG. 7, are mapped to each data
and an adder 65 for adding up digital video data RGB inputted
during N frame periods. The timing controller 61 selects, in
the look-up table 66, digital compensation data Ndi differing
according to the sum of the data voltages Vdata supplied to
each of thelight emitting cells during N frame periods. There-
fore, the negative compensation voltage Vndi outputted from
the data driver 62 is varied according to positive data voltage
Vdata supplied to the light emitting cells.

[0067] As shown in FIG. 8, if a positive data voltage Vdata
is a voltage higher than a low-level power supply voltage VSS
by 0 to 5V, a negative compensation voltage Vndi is selected
according to a data voltage Vdata, and is a negative voltage
lower than the low-level power supply voltage VSS by 0 to
-5V. An absolute value of the positive data voltage Vdata and
an absolute value of the negative compensation voltage Vndi
may be proportional to each other. Forexample, if the positive
data voltage Vdata is 5V, the negative compensation voltage
Vndi is selected as -5V, and if the positive data voltage Vdata
is 4V, the negative compensation voltage Vndi is selected as
-4V.

[0068] FIG. 8isaview explaining a negative compensation
voltage Vndi. As shown in FIG. 8, a current variation amount
Al of the organic light emitting diode OLED is not in direct
proportion to a gate voltage of the driving TFTs DR1 and
DR2. Hence, in embodiments of the invention, the variation
AVth in the threshold voltage of the driving TFTs DR1 and
DR2 varied during N frame periods is converted into a weight
value y of a compensation voltage Vndi. The weight valuey is
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determined as a value whose absolute becomes higher as the
compensation voltage Vndi becomes higher. The weight
value y and the compensation voltage Vndi are values satis-
fying the following Equation (2).

N N N
AVih= Z AVIh() = Z F(Vadi) = Z VD), Vy = Vadi-y
=0 =0

=0

@

[0069] FIG.9 is a flow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the first embodiment of the invention. Referring
to FIG. 9, in the driving method of an organic light emitting
diode display device according to the first embodiment of the
invention, a data voltage Vdata is supplied to a gate electrode
ofaTFT during N frame periods, and drain-source current Ids
of the TFT flowing by the data voltage Vdata is measured
(891 and $92). In the driving method of an organic light
emitting diode display device according to the first embodi-
ment of the invention, a current variation Alds of the TFT is
converted into a variation AVth in the threshold voltage of the
TFT, and then Vndi and y satisfying “Vth=Vndixy” are deter-
mined. Digital compensation data Ndi corresponding to the
compensation voltage Vndi is configured according to look-
up table 66. Also, in the driving method of an organic light
emitting diode display device according to the first embodi-
ment of the invention, digital video data RGB are added up for
each pixel during N frame periods, and the digital compen-
sation data Ndi corresponding to the sum is selected from the
look-up table 66 and supplied to the data driver 62. This
digital compensation data Ndi is converted into a negative
compensation voltage Vndi by the data driver 62, and sup-
plied to gate electrodes of driving TFTs DR1 and DR2 via
data lines D1 to Dm (S93 and S94).

[0070] FIG. 10 shows a driving wave form of the organic
light emitting diode display device according to the first
embodiment of the invention. The driving waveform of FIG.
10 shows an example of scan pulses SC1 and SC2, a positive
data voltage, and a negative compensation voltage supplied to
one light emitting cell as illustrated in FIG. 6. Referring to
FIG. 10, the scan driver 63 supplies a first scan pulse SClp
synchronized with a positive data voltage Vdata to a 1A gate
line G1A within one scan time (or one horizontal period 1H)
of an odd frame period, and then supplies a second scan pulse
SC2n synchronized with a negative compensation voltage
Vndi to a 1B gate line G1B. Next, the scan driver 63 supplies
a first scan pulse SC1z synchronized with a negative com-
pensation voltage Vndi to the 1A gate line G1A within one
scan time of an even frame period, and then supplies a second
scan pulse SC2p synchronized with a positive data voltage
Vdata to the 1B gate line G1B.

[0071] During the odd frame period, a positive data voltage
Vdata is applied to the gate electrode of the first driving TFT
DR1 and a negative compensation voltage Vndi is applied to
the gate electrode of the second driving TFT DR2. During the
even frame period, a negative compensation voltage Vndi is
applied to the gate electrode of the first driving TFT DR1 and
apositive data voltage Vdata is applied to the gate electrode of
the second driving TFT DR2.

[0072] Subsequently, the first cell driving circuit SWD1 is
driven in an emission period during the odd frame period to
make the organic light emitting diode OLED emit light, and
the second cell driving circuit SWD2 is driven in a non-
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emission period during the odd frame period to recover a
variation in the threshold voltage of the second driving TFT
DR2. On the contrary, the first cell driving circuit SWD1 is
driven in the non-emission period during the even frame
period to recover a variation in the threshold voltage of the
first driving TFT DR1, and the second cell driving circuit
SWD2 is driven in the emission period during the even frame
period to make the organic light emitting diode OLED emit
light.

[0073] Theexample of FIG. 10 is an example of scan pulses
SClp, SC2p, SC1n and SC2r divided into two during one
scan time, and the duty ratio is 1:50 for the first scan pulse and
1:50 for the second scan pulse. Such a duty ratio can be
adjusted as illustrated in FIG. 11. FIG. 11 shows another
example of the driving wave form of the organic light emitting
diode display according to the first embodiment of the inven-
tion. In an example of FIG. 11, the duty ratio of the scan
pulses synchronized with the negative compensation voltage
within one horizontal period is decreased, and the duty ratio
of the scan pulses SClp and SC2p synchronized with the
positive data voltage Vdata is increased, thereby lengthening
the time for applying the positive data voltage Vdata to the
driving TFTs DR1 and DR2. The driving waveform of FIG.
11 shows an example of scan pulses SC1p, SC2, SC2p, and
SC2n, a positive data voltage, and a negative compensation
voltage supplied to one light emitting cell as illustrated in
FIG. 6.

[0074] Referring to FIG. 11, within one scan time (or one
horizontal period 1H) of an odd frame period, the scan driver
63 supplies a first scan pulse SCIN with a small width syn-
chronized with a negative compensation voltage Vndi to a 1A
gate line G1A, and then supplies a second scan pulse SC2p
with a large width synchronized with a positive data voltage
Vdatatoa 1B gate line G1B. Next, within one scan time of an
even frame period, the scan driver 63 supplies a second scan
pulse SC2» with a small width synchronized with a negative
compensation voltage Vndi to the 1B gate line G1B, and then
supplies a first scan pulse SClp with a large width synchro-
nized with a positive data voltage Vdata to the 1A gate line
G1A. The pulse widths W2 of the first and second scan pulses
SC1p and SC2p synchronized with the positive data voltage
Vdata are substantially the same, and are greater than the
pulse widths W1 of the first and second scan pulses SC1z and
SC2n synchronized with the negative compensation voltage
Vndi.

[0075] During the odd frame period, a negative compensa-
tion voltage Vndi is applied to the gate electrode of the first
driving TFT DR1 and a positive data voltage Vdata is applied
to the gate electrode of the second driving TFT DR2. During
the even frame period, a positive data voltage Vdata is applied
to the gate electrode of the first driving TFT DR1 and a
negative compensation voltage Vndi is applied to the gate
electrode of the second driving TFT DR2.

[0076] Subsequently, the first cell driving circuit SWD1 is
driven in a non-emission period during the odd frame period
to recover a variation in the threshold voltage of the first
driving TFT DR1, and the second cell driving circuit SWD2
is driven in an emission period during the odd frame period to
make the organic light emitting diode OLED emit light. On
the contrary, the first cell driving circuit SWDI1 is driven in the
emission period during the even frame period to make the
organic light emitting diode OLED emit light, and the second
cell driving circuit SWD2 is driven in the non-emission
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period during the even frame period to recover a variation in
the threshold voltage of the second driving TFT DR2.
[0077] Ifanegative compensation voltage is applied within
a limited time of one frame period, the effect of recovery of
the threshold voltages of the driving TFTs DR1 and DR2 may
be insufficient. To increase the effect of recovery of threshold
voltage, as illustrated in FIG. 12, the emission period and
non-emission period of the first cell driving circuit SWD1 and
second cell driving circuit SWD2 may be alternately driven in
a cycle of more than two frame periods.

[0078] FIG. 12 is a view showing an example of alternate
driving in a plurality of frame periods in the organic light
emitting diode display device according to the first embodi-
ment of the invention. Referring to F1G. 12, a first scan pulse
SP1#n synchronized with a negative compensation voltage
Vndi is supplied to the 1A gate line G1A during more than
two frame periods, and a second scan pulse SP2p synchro-
nized with a positive data voltage Vdata is supplied to the 1B
gate line G1B during the same period. During the same
period, a negative compensation voltage Vndi is supplied to
the gate electrode of the first driving TFT DR1 of the first cell
driving circuit SWD1, and hence the first driving TFT DR1
recovers a variation amount of threshold voltage caused by
the previous positive data voltage Vdata. A positive data volt-
age Vdata is supplied to the gate electrode of the second
driving TFT DR2 of the second cell driving circuit SWD2,
and hence the second riving TFT DR2 makes the organic light
emitting diode OLED emit light.

[0079] Next, a first scan pulse SP1p synchronized with a
positive data voltage Vdata is supplied to the 1A gate line
G1A during more than two frame periods, and a second scan
pulse SP2# synchronized with a negative compensation volt-
age Vndi is supplied to the 1B gate line G1B during the same
period. During the same period, a positive data voltage Vdata
1s supplied to the gate electrode of the first driving TFT DR1
of the first cell driving circuit SWD1, and hence the first
driving TFT DR1 makes the organic light emitting diode
OLED emit light. A negative compensation voltage Vndi is
supplied to the gate electrode of the second driving TFT DR2
of the second cell driving circuit SWD2, and hence the second
riving TFT DR2 recovers a variation amount of threshold
voltage caused by the previous positive data voltage Vdata.
[0080] FIG. 13 shows an exampleofa driving waveform for
alternately driving first and second cell driving circuits in a
cycle of two frame periods. Referring to FIG. 13, during
(4i+1)th (i is an integer greater than 1) and (4i+2)th frame
periods, the scan driver 63 supplies a first scan pulse SC1zn
with a small width W1 synchronized with a negative compen-
sation voltage Vndi to a 1A gate line G1A, and then supplies
a second scan pulse SC2p with a large width W2 synchro-
nized with a positive data voltage Vdata to a 1B gate line G1B.
Next, during (4i+3)th and (4i+4)th frame periods, the scan
driver 63 supplies a first scan pulse SCl1p with a large width
W2 synchronized with a positive data voltage Vdata to the 1A
gate line G1A, and then supplies a first scan pulse SC21 with
asmall width W1 synchronized with a negative compensation
voltage Vndi to the 1B gate line G1B. The pulse widths W2 of
the first and second scan pulses SC1p and SC2p synchronized
with the positive data voltage Vdata are substantially the
same, and are greater than the pulse widths W1 of the first and
second scan pulses SClr and SC2r synchronized with the
negative compensation voltage Vndi.

[0081] During the (4i+1)th and (4i+2)th frame periods, a
negative compensation voltage Vndi is applied to the gate
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electrode of the first driving TFT DR1 and a positive data
voltage Vdata is applied to the gate electrode of the second
driving TFT DR2. During the (4i+3)th and (4i+4)th frame
periods, a positive data voltage Vdata is applied to the gate
electrode of the first driving TFT DR1 and a negative com-
pensation voltage Vndi is applied to the gate electrode of the
second driving TFT DR2.

[0082] Subsequently. the first cell driving circuit SWD1 is
driven to a non-emission period during the (4i+1)th and (4i+
th frame periods to recover a variation in the threshold
voltage of the first driving TFT DRI, and the second cell
driving circuit SWD2 is driven to an emission period during
the (4i+1)th and (4i+2)th frame periods to make the organic
light emitting diode OLED emit light. On the contrary, the
first cell driving circuit SWD1 is driven to the emission period
during the (4i+3)th and (4i+4)th frame periods to make the
organic light emitting diode OLED emit light, and the second
cell driving circuit SWD2 is driven to the non-emission
period during the (4i+3)th and (4i+4) to recover a variation in
the threshold voltage of the second driving TFT DR2.
[0083] There may be a case where it is difficult to com-
pletely compensate for a variation AVth in the threshold
voltage of the driving TFTs DR1 and DR2 caused by the data
voltage Vdata with the use of the negative compensation
voltage Vndi alone. This means that |Vdatal=IVndil is not
satisfied, but the weight value Vy of the negative compensa-
tion voltage for compensating for a threshold voltage shift
may be |Vdatal>IVyl or [Vdatal<|Vy, which is dependent
upon the electrical properties of amorphous silicone TFT
(a-Si:H TFT). If IVdatal<IVy, Vy exceeding the operating
voltage range of an integrated circuit IC of the data driver
cannot be generated in the integrated circuit. Also, with the
use of the negative compensation voltage Vndi alone, there
may be a limit on the amount of compensation of the thresh-
old voltage of the driving TFTs DR1 and DR2.

[0084] The respective light emitting cells in the display
panel are supplied with different data voltages. Due to this,
the degree of degradation of the threshold voltage of the
driving TFTs DR1 and DR2 is different in the respective light
emitting cells. Accordingly, in embodiments of the invention,
an amount of variation in threshold voltage is defined as a
total of variations in the threshold voltage of the driving TFTs
DR1 and DR2 generated during N frame periods. Although a
negative compensation voltage Vndi of such driving TFTs
DR1 and DR2 has to be applied as an optimal voltage differ-
ent for each pixel, an optimized negative compensation volt-
age Vndi has to be selected from an infinite number of volt-
ages, and its voltage range exists within the range of gamma
voltages. Thus, there is a limitation in applying an optima
negative compensation voltage Vndi to each pixel.

[0085] There may be a case in which a negative compensa-
tion voltage Vndi cannot be respectively applied to each pixel
for reasons concerned with the driving of the display panel.
For instance, if a large-area, high-resolution display panel is
driven at a frame frequency of 120 Hz to apply both a positive
data voltage Vdata and a negative compensation voltage Vndi
to the pixels, there may occur a problem, such as insufficient
scan time in the pixels. Because it is difficult to apply a
negative compensation voltage Vndi to each pixel, a certain
representative negative compensation voltage Vndi may be
applied to every pixel. In this case, the threshold voltage of the
driving TFTs DR1 and DR2 cannot be completely compen-
sated for the respective pixels, and hence a data voltage can be
modulated for the compensation of the deficiency.
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[0086] Subsequently, in the above-stated case, there is a
need to produce a negative compensation voltage Vndi as a
voltage near an optimal voltage capable of ideally compen-
sating for the threshold voltage of the driving TFTs DR1 and
DR2, and to modulate a data voltage Vdata in correspondence
with the threshold voltage of the driving TFTs DR1 and DR2
to compensate for the insufficient amount of compensation as
in the embodiment to be described below.

[0087] FIG. 14 shows an organic light emitting diode dis-
play device according to a second embodiment of the inven-
tion. Referring to FI1G. 14, the organic light-emitting diode
display device according to the second embodiment of the
invention includes a display panel 150 provided with an mxn
number of light emitting cells, a data modulator 145 for
modulating digital video data RGB, a compensation data
generator 146 for generating digital compensation data, a data
driver 142 for converting modulated digital video data RGB'
and digital compensation data into analog voltages and sup-
plying them to data lines D1 to Dm, a scan driver 143 for
sequentially supplying scan pulses to gate lines G1A to GnB,
and a timing controller 141 for controlling the drivers 142 and
143. In the display panel 150, light emitting cells are formed
in light emitting cell areas defined by a crossing of gate lines
G1A to GnB and data lines D1 to Dm. A high-level power
supply voltage VDD and a low-level power supply voltage
VSS are supplied to each of the light emitting cells of the
display panel 150. The gate lines are paired to drive one pixel
row. The gate line pairs G1A and G1B, G2A and G2Bm, . ..
, GnA and GnB include two gate lines to which scan pulses
are sequentially inputted.

[0088] Each of the light emitting cells is provided with first
and second cell driving circuits SWD1 and SWD2 for alter-
nately driving the organic light emitting diode OLED. The
first and second cell driving circuits SWD1 and SWD2 are
substantially the same as those in the foregoing embodiment.
[0089] In the memory of the data modulator 145, modu-
lated data RGB', which are determined based on the correla-
tion between original data voltages Vdata added up during N
frame periods and variations in the threshold voltage Vth of
the driving TFTs DR1 and DR2, are stored in a look-up table
form. The modulated data RGB' of the look-up table are
values obtained by giving a first weight value x to the original
digital video data RGB, and are optimized for each gray scale
of the original digital video data RGB. As the first weight
value x, a weight value satisfying the following Equation (3)
is determined, at which a data voltage Vdata is modulated by
threshold voltage of the driving TFTs DR1 and DR2 caused
by the original data voltage Vdata during N frame periods.
The data modulator 145 modulates data by multiplying the
original digital video data RGB input for each light emitting
cell during N frame periods by the first weight value x.

N N N
AV = Z AVIh(D) = Z f(Vdata@) = Z VD), Vx = Vdara-x

=0 =0 =0

©)

[0090] In the memory of the compensation data generator
146, second weight values y and digital compensation data
Ndi are stored in a look-up table form. As the second weight
value y and the digital compensation data Ndi, values satis-
fying Equation 1 are determined. The compensation data
generator 146 selects, in the look-up table, the digital com-
pensation data Ndi and second weight value y corresponding
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to the amount of variation AVth in the threshold voltage of the
driving TFTs DR1 and DR2 caused by the sum of the digital
video data RGB inputted during N frame periods. The com-
pensation data generator 146 generates a compensation value
obtained by multiplying the digital compensation data Ndi by
the second weight value y. The data modulator 145 and the
compensation data generator 146 can share one memory, as
shown in FIG. 15.

[0091] The data driver 142 converts the digital video data
RGB' modulated by the data modulator 145 into a positive
data voltage Vdata', and converts the digital compensation
data Ndi from the compensation data generator 146 into a
negative compensation voltage. The positive data voltage
Vdata' and negative data voltage Vndi generated from the data
driver 142 are supplied to the gate electrodes of the driving
TFTs DR1 and DR2 through the data lines D1 to Dm and
switching TFTs SW1 and SW2. The scan driver 143 sequen-
tially supplies scan pulses SClp, SCIN, SC2p, and SC2r in
response to a control signal GDC from the timing controller
141 to the gate lines G1A to GnB. The timing controller 141
supplies digital video data RGB and digital compensation
data Ndi to the data driver 142 and generates a timing control
signal DDC and GDC controlling an operation timing of the
scan driver 143 and the data driver 142 using, for example, a
vertical/horizontal synchronizing signal and a clock signal.
[0092] FIG. 15 is a circuit diagram showing in detail the
data modulator 145 and the compensation data generator 146.
Referring to FIG. 15, the data modulator 145 includes an
adder 151, a memory 152, and a modulating circuit 153, and
the compensation data generator 146 includes an adder 151, a
memory 152, and a compensation data generating circuit 154.
The adder 151 adds digital video data RGB for N frame
periods, and supplies the sum to the memory 152.

[0093] The memory 152 stores a look-up table in which
first and second weight values x and y and digital compensa-
tion data Ndi are listed. The memory 152 selects weight
values x and y and digital compensation data Ndi by using the
sum of digital video data from the adder 151 as aread address.
Then, the memory 152 supplies the selected first weight value
x to the digital modulating circuit 153, and supplies the
selected second weight value y and digital compensation data
Ndi to the compensation data generating circuit 154.

[0094] Thedigital modulating circuit 153 multiplies digital
video data RGB by a first weight value x such that a data
voltage may be modulated by the threshold voltage of the
driving TFTs DR1 and DR2 caused by the original data volt-
age Vdata during N frame periods. The compensation data
generating circuit 154 generates a compensation value by
multiplying the digital compensation data Ndi inputted from
the memory 152 by the second weight value.

[0095] FIG. 16 is a view explaining first and second weight
values x and y. As shown in FIG. 16, when a positive data
voltage Vdata is supplied to the gate electrodes of the driving
TFTS DR1 and DR2 during N frame periods, source-drain
current of the driving TFTs DR1 and DR2 is changed accord-
ing to the application time and voltage level of the positive
data voltage Vdata. When a negative compensation voltage
Vndi is supplied to the electrodes of the driving TFTs DR1
and DR2 during N frame periods, source-drain current of the
driving TFTs DR1 and DR2 is changed according to the
application time and voltage level of the compensation volt-
age Vndi.

[0096] Thehigher the absolute value voltage of the positive
data voltage Vdata or negative compensation voltage Vndi
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supplied to the gate electrodes of the driving TFTs DR1 and
DR2, and the longer the application time of the positive data
voltage Vdata or negative compensation voltage Vndi, the
greater the source-drain current of the driving TFTs DR1 and
DR2 due to an increase in the threshold voltage of the driving
TFTs DR1 and DR2. The source-drain current of the driving
TFTs DR1 and DR2 is not in direction proportion to the
threshold voltage of the driving TFTs DR1 and DR2. There-
fore, “original data voltage Vdata+amount of variation in
threshold voltage of driving TFTs DR1 and DR2” is deter-
mined as the first weight value x such that a data voltage to be
supplied to each pixel may be adjusted, and “opposite polarity
voltage of original data voltage Vdata+amount of variation in
threshold voltage of driving TFTs DR1 and DR2” is deter-
mined as the second weight value y such that a compensation
voltage to be supplied to each light emitting cell may be
adjusted.

[0097] FIG.17is aflow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the second embodiment of the invention. Refer-
ring to FIG. 17, in the driving method of an organic light
emitting diode display device according to the second
embodiment of the invention, a positive data voltage Vdata is
supplied to a gate electrode of a TFT during N frame periods,
and drain-source current Ids of the TFT flowing by the data
voltage Vdata is measured (S171 and S172). Next, a current
variation Alds of the TFT is converted into a variation AVth in
the threshold voltage of the TFT, and then the variation AVth
in threshold voltage is converted into a first weight value x
(8173 and S174). Also, during N frame periods, a negative
compensation voltage Vndi is supplied to the gate electrode of
the TFT, and drain-source current Ids flowing by the compen-
sation voltage Vndi is measured (S175 and S176). Next, a
current variation Aids of the TFT is converted into a variation
AVth in the threshold voltage of the TFT, and then the varia-
tion AVth in threshold voltage is converted into a second
weight value y (S177 and S178).

[0098] The variation in the threshold voltage of the driving
TFTs DR1 and DR2 caused by the positive data voltage and
the negative compensation voltage is judged to be “Vx+Vy=
(Vdataxx)+(Vndixy)” (8179). This amount of variation AVth
in threshold voltage is added to digital video data RGB, and
converted into a data voltage Vdata' by the data driver 152
(8180).

[0099] FIG. 18 shows a positive data voltage and a negative
compensation voltage. In FIG. 18, the horizontal axis repre-
sents gamma compensation voltage, while the longitudinal
axis represents gray scale. If the driving TFTs DR1 and DR2
areimplemented in an n-type MOS-FET, as shownin F1G. 18,
a positive data voltage represents a gray scale of digital video
data at a voltage between 5V and 10V, and a compensation
voltage is generated at a voltage between 0V and 5V, is unable
to represent a gray scale, and recovers an amount of variation
in the threshold voltage of the driving TFTs DR1 and DR2.

[0100] An amount of variation+Ath in the positive thresh-
old voltage of the driving TFTs DR1 and DR2 generated by
the positive data voltage Vdata during N frame periods is
obtained from the first weight value of the look-up table, and
the negative compensation voltage Vndi is obtained from the
second weight value y corresponding to the amount of varia-
tion —Ath with the same amplitude (absolute value voltage) as
that of the amount of variation+Ath in positive threshold
voltage. FIG. 19 shows an example of a look-up table.
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[0101] First and second weight values x and y are deter-
mined based on the amount of variation in the threshold
voltage of the driving TFTs DR1 and DR2 during tens of to
thousands of frame periods. This is because the amount of
variation in the threshold voltage of the driving TFTs DR1
and DR2 is small during a short period of time.

[0102] Based on an experiential experiment, the first
weight value x is determined so as to meet

N N
\\Z Vih (1) = Z Vdata (1) X x, #
=0

=0

and the second weight value y is determined so as to meet

N N
Z Vihi) = Z Vadi() % .
=0 =0

The thusly determined first and second weight values x and y
are configured in the look-up table as illustrated in FIG. 19.
[0103] WhenVdata=3V and Vndi=4V, the amount of varia-
tion Ath in the threshold voltage of the driving TFFs DR1 and
DR2 is the same, and hence

is satisfied. In contrast, if Vdata=5V,

N

N
Z Va(r) = Z Vi) =0.3-0.24 =0.06
=0

=0

even if the compensation voltage Vndi is -5V. Subsequently,
when the positive data voltage Vdata is 3V, the compensation
voltage Vndi is generated by 4Vx0.05, and when the positive
data voltage Vdata is 5V, the data voltage is modulated to be
generated by Vx=Vdata+0.06, and the compensation voltage
Vndi is generated by —5Vx0.048.

[0104] The negative compensation voltage Vndi and sec-
ond weight value y generated during N frame periods satisfy
the following Equation (4).

N
AVih = Z AVdata()-x(1) = N - Vidi-y|
=0

[0105] For example, if it is assumed that the amount of
variation in the threshold voltage of the driving TFTs DR1
and DR2 caused by the positive data voltage Vdata applied
during 100 frame periods is 0.24V, digital compensation data
Ndi of the negative compensation voltage Vndi for shifting
the threshold voltage of the driving TFTs DR1 and DR2
during 100 frame periods, i.e., satisfying “100xVndixy=-0.
24” is selected from the look-up table. Meanwhile, in a case
where the look-up table is composed of 50 frames, the look-
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up table may be modified according to the driving of 100
frames as illustrated in F1G. 20.

[0106] FIGS. 21 and 22 show an organic light emitting
diode display device according to a third embodiment of the
invention. Referring to FIGS. 21 and 22, the organic light-
emitting diode display device according to the third embodi-
ment of the invention includes a display panel 210 provided
with an mxn number of light emitting cells 214 for displaying
video data and a sensor 216 in each column of the display
panel 210 for sensing current of the light emitting cells 214, a
compensation data generator 215 for generating digital com-
pensation data Ndi, a data driver 212 for converting digital
video data RGB and digital compensation data Ndi into a
positive data voltage Vdata and a negative compensation volt-
age Vndi, respectively, and supplying them to data lines D1 to
Dm, a scan driver 213 for sequentially supplying scan pulses
to gate lines GOA to GnB, a sensor data generator 217 for
converting the current sensed by the sensor 216 and supplying
it to the compensation data generator 215, and a timing con-
troller 251 for controlling the drivers 212 and 213.

[0107] Inthedisplay panel 210, wires, such as data lines D1
and Dm, sensor lines S1 to Sm, and gate lines GOA to GnB
crossing the lines D1 to Dm and S1 to Sm are formed. Light
emitting cells 214 and sensors 216 are formed in pixel areas
defined by a crossing of gate lines GOA to GnB and data lines
D1 to Dm. The sensor lines S1 to Sm parallel to the data lines
D1 to Dm are connected to the sensors 216. A high-level
power supply voltage VDD and a low-level power supply
voltage VSS are supplied to the respective light emitting cells
214 and the respective sensors 216. Each of the light emitting
cells is provided with first and second cell driving circuits
SWD1 and SWD2 for alternately driving the organic light
emitting diode OLED.

[0108] The sensors 216 include the first and second cell
driving circuits SWD1 and SWD?2 identical to those of the
light emitting cells 214 except that they have no organic light
emitting diode OLED and the sensors lines S1 to Sm are
connected to them unlike the light emitting cells 214. The first
and second cell driving circuits SWD1 and SWD2 of the
sensors 216 are alternately driven in an emission period and a
non-emission period. The first and second cell driving circuits
SWD1 and SWD2 of the sensors 216 are turned on in
response to scan pulses from a pair of dummy gate lines GOA
and GOB to supply current generated by the driving of the
driving TFTs DR1 and DR2 to the sensors lines S1 to Sm.
This current is generated from the same circuit as the circuits
of the light emitting cells 214. Therefore, the sensors serve to
sense current flowing through the organic light emitting
diodes OLEDs of the light emitting cells 214.

[0109] In the memory of the compensation data generator
215, there are stored weight values y and digital compensa-
tion data for recovering the amount of variation Ath in the
threshold voltage of the driving TFTs DR1 and DR2 based the
correlation between original data voltages Vdata added up
during N frame periods and variations in the threshold voltage
Vth of the driving TFTs DR1 and DR2. The weight values y
are stored as values satisfying Equation 1 in the memory.
[0110] Such a compensation data generator 215 adds digi-
tal video data RGB inputted during N frame periods for each
light emitting cell 214, and multiplies digital compensation
data Ndi by a weight value y corresponding to the sum. Also,
the compensation data generator 215 supplies the digital
compensation data Ndi multiplied by the weight value y to the
data driver 212.
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[0111] The data driver 212 converts the digital video data
from the timing controller 211 and the digital compensation
data Ndi from the compensation data generator 215 into ana-
log voltages to be supplied to each of the light emitting cells
through the data lines D1 to Dm. A positive data voltage
Vdata generated from the digital video data RGB and a nega-
tive compensation voltage Vndi generated from the digital
compensation data are supplied to the data lines D1 to Dm.
[0112] The scan driver 213 sequentially supplies scan
pulses in response to a control signal GDC from the timing
controller 211 to the gate lines GOA to GnB. The timing
controller 211 supplies digital video data RGB and digital
compensation data Ndi to the data driver 212 and generates a
timing control signal DDC and GDC controlling an operation
timing of the scan driver 213 and the data driver 212 using, for
example, a vertical’horizontal synchronizing signal and a
clock signal. The sensor data generator 217 converts the cur-
rent from the sensors 216 into digital data and supplies it to
the compensation data generator 215.

[0113] FIG. 23 is a circuit diagram showing in detail a
compensation data generator 215. Referring to FIG. 23, the
compensation data generator 215 includes an adder 231, a
memory 232, a digital compensation data generating circuit
233, and a comparator 234. The adder 231 adds digital video
data RGB for N frame periods, and supplies the sum to the
memory 232.

[0114] The memory 232 stores a look-up table in which
weight values v and digital compensation data Ndi corre-
sponding to the amount of variation in the threshold voltage
of the driving TFTs DR1 and DR2 caused by a compensation
voltage Vndi are listed. The memory 232 outputs the weight
values digital compensation data Ndi by using the sum of
digital video data RGB from the adder 231 as a read address.
[0115] The digital compensation data generating circuit
233 multiplies digital compensation data Ndi by a weight
value y from the memory 232 and supplies them to the com-
parator 234.

[0116] Thecomparator 234 includes a look-up table storing
the correlation between a negative compensation voltage
Vndi supplied to the light emitting cells 214 and the threshold
voltage of the driving TFTs DR1 and DR2. The comparator
234 converts sensor data Soled from the sensor data generator
217 and digital compensation data Ndi from the digital com-
pensation data generating circuit 233 into amounts of varia-
tions in the threshold voltage of the driving TFTs DR1 and
DR2, and compares the converted values with each other to
detect in real time a variation Ath in the threshold voltage of
the driving TFTs DR1 and DR2 caused by a negative com-
pensation voltage Vndi. As a result of comparison, if it is
judged that the threshold voltage of the driving TFTs DR1 and
DR2 is changed by a negative compensation voltage Vndji, the
comparator 234 adjusts the weight values y and digital com-
pensation data Ndi stored in the memory 232 to reduce varia-
tions in threshold voltage.

[0117] FIG. 24 is aflow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the third embodiment of the invention. Referring
to FIG. 24, in the driving method of an organic light emitting
diode display device according to the third embodiment of the
invention, a data voltage Vdata and a compensation voltage
Vth of the opposite polarity are supplied to a gate electrode of
a'TFT during N frame periods, and drain-source current Ids of
the TFT flowing by the compensation voltage Vndi is mea-
sured (S231 and S232).
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[0118] Next, a current variation Alds of the TFT is con-
verted into a variation AVth in the threshold voltage of the
TFT, and then the variation AVth in threshold voltage is
converted into a weight value y (5233 and S234). The thusly
obtained weight value y and the digital compensation data
Ndi corresponding to the negative compensation voltage
Vndi are configured as a look-up table, and the look-up table
is stored in the memory 232 of the compensation data gen-
erator 215.

[0119] The compensation data generator 215 adds digital
video data RGB for each pixel, and selects the digital com-
pensation data and weight value y corresponding to the sum in
the look-up table (S235). The digital compensation data mul-
tiplied by the weight value y is converted into a negative
compensation voltage (Vndi'=Vndi+AVndi) by the data
driver 212 and supplied to gate electrodes of driving TFTs
DR1 and DR2 and a storage capacitor C through the data lines
D1 to Dm and a switching circuit 301. Here, “AVndi” is a
voltage added by a negative compensation voltage Vndi to
compensate for an amount of variation in the threshold volt-
age ofthe driving TFTs DR1 and DR2 caused by the negative
compensation voltage Vndi. Further, the compensation data
generator 215 judges whether the threshold voltage of the
driving TFTs DR1 and DR2 is varied or not by comparing the
threshold voltage of the driving TFTs DR1 and DR2 senseed
from the sensors 216 in the display panel 210 and the com-
pensation voltage Vndi. If it is judged that the threshold
voltage is varied, the weight value y and digital compensation
data Ndi of the look-up table are updated to a value for
converging the variation in threshold voltage to ‘0’ (8236 and
5237).

[0120] FIG. 25 shows an organic light emitting diode dis-
play device according to a fourth embodiment of the inven-
tion. Referring to FIGS. 22 and 25, the organic light-emitting
diode display device according to the fourth embodiment of
the invention includes a display panel 250 provided with an
mxn number of light emitting cells 254 for displaying video
data and a sensor 257 in each column of'the display panel 250
for sensing current of the light emitting cells 254, a data
modulator 255 for modulating digital video data RGB, a
compensation data generator 256 for generating digital com-
pensation data Ndi, a data driver 252 for converting modu-
lated digital video data RGB' and digital compensation data
Ndi into a positive data voltage Vdata' and a negative com-
pensation voltage Vndi, respectively, a scan driver 253 for
sequentially supplying scan pulses to gate lines GOA to GnB,
a sensor data generator 258 for converting the current sensed
by the sensor 257 and supplying it to the data modulator 255
and the compensation data generator 256, and a timing con-
troller 211 for controlling the drivers 252 and 253.

[0121] Inthedisplay panel 250, wires, such as data lines D1
and Dm, sensor lines S1 to Sm, and gate lines G0 to Gn
crossing the lines D1 to Dm and S1 to Sm are formed. Light
emitting cells 254 and sensors 257 are formed in pixel areas
defined by the crossing of the gate lines G0 to Gn and the data
lines D1 to Dm. The sensor lines S1 to Sm parallel to the data
lines D1 to Dm are connected to the sensors 257. A high-level
power supply voltage VDD and a low-level power supply
voltage VSS are supplied to the respective light emitting cells
254 and the respective sensors 257 of the display panel 250.
The light emitting cells 254 and the sensors 257 respectively
include first and second cell driving circuits SWD1 and
SWD2.
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[0122] 1In the memory of the data modulator 255, there is
stored a look-up table LUT in which first weight values x are
listed, the first weight values x being determined based on the
correlation between positive data voltages and variations in
the threshold voltage Vth of the driving TFTs DR1 and DR2.
The first weight values satisfy Equation 2. The data modulator
255 modulates digital video data RGB by multiplying the
digital video data RGB by a first weight value x correspond-
ing to an sum of the digital video data RGB input for each
light emitting cell during N frame periods.

[0123] In the memory of the compensation data generator
256, there is stored a look-up table LUT in which second
weight values y and digital compensation data Ndi are listed.
The second weight values y are determined as values corre-
sponding to the amount of variation in the threshold voltage
of the driving TFTs DR1 and DR2 caused by a negative
compensation voltage Vndi based on the correlation between
the compensation voltage Vndi and the threshold voltage of
the driving TFTs DR1 and DR2. The compensation data
generator 256 selects the second weight value y and digital
compensation data Ndi corresponding to the amount of varia-
tion AVth in the threshold voltage of the driving TFTs DR1
and DR2 caused by the sum of the digital video data RGB
inputted during N frame periods. The compensation data
generator 256 multiplies the digital compensation data Ndi by
the second weight value y. The data modulator 255 and the
compensation data 255 can share one memory, as illustrated
in FIG. 26. The data driver 252 converts the digital video data
RGB' modulated by the data modulator 145 into a positive
data voltage Vdata', and converts the digital compensation
data Ndi from the compensation data generator 256 into a
negative compensation voltage.

[0124] The scan driver 253 sequentially supplies scan
pulses SClp, SCIN, SC2p, and SC2r inresponse to a control
signal GDC from the timing controller 141 to the gate lines
G1A to GnB.

[0125] Thetimingcontroller 251 supplies digital video data
RGB and digital compensation data Ndi to the data modulator
255 and generates a timing control signal DDC and GDC
controlling an operation timing of the scan driver 253 and the
data driver 252 using, for example, a vertical/horizontal syn-
chronizing signal and a clock signal.

[0126] FIG. 26 is a circuit diagram showing in detail the
data modulator 255 and the compensation data generator 256.
Referring to FIG. 26, the data modulator 255 includes an
adder 261, a memory 262, a digital modulating circuit 263,
and a comparator 265, and the compensation data generator
256 includes an adder 261, a memory 262, a digital compen-
sation data generating circuit 264, and a comparator 265.
[0127] The adder 261 adds digital video data RGB for N
frame periods, and supplies the sum to the memory 262.
[0128] The memory 262 stores a look-up table in which
first and second weight values x and y and digital compensa-
tion data Ndi are listed. The memory 152 selects weight
values x and y and digital compensation data Ndi by using the
sum of digital video data from the adder 261 as aread address.
[0129] The digital modulating circuit 263 generates modu-
lated digital video data RGB' by multiplying digital video
data RGB by a first weight value x such that a data voltage
Vdata' to be supplied to each light emitting cell may be
modulated by “positive data voltage Vdata+threshold voltage
of driving TFTs DR1 and DR2” during N frame periods.
[0130] The digital compensation data generating circuit
264 generates a digital compensation value such that a nega-
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tive compensation voltage Vndi to be supplied to each light
emitting cell 154 may be adjusted by “compensation voltage
Vndi+AVndi”.

[0131] Thecomparator 265 includes alook-up table storing
the correlation between a positive data voltage Vdata and the
threshold voltage of the driving TFTs DR1 and DR2 and the
correlation between a negative compensation voltage Vndi
and the threshold voltage of the driving TFTs DR1 and DR2.
The comparator 265 converts sensor data Soled from the
sensor data generator 258 and digital video data RGB' from
the digital modulating circuit 263 into amounts of variations
in the threshold voltage of the driving TFTs DR1 and DR2,
and compares the converted values with each other to detect
in real time a variation Ath in the threshold voltage of the
driving TFTs DR1 and DR2 caused by a data voltage Vdata.
Also, the comparator 265 converts sensor data Soled from the
sensor data generator 258 and digital compensation data Ndi
from the digital compensation data generating circuit 264 into
amounts of variations in the threshold voltage of the driving
TFTs DR1 and DR2, and compares the converted values with
eachother to detect in real time a variation Athin the threshold
voltage of the driving TFTs DR1 and DR2 caused by a com-
pensation voltage Vndi. As a result of comparison, if it is
judged that the threshold voltage of the driving TFTs DR1 and
DR2 is changed by a modulated data voltage Vs or compen-
sation voltage Vndi, the comparator 234 adjusts the first and
second weight values x and y and digital compensation data
Ndi stored in the memory 312 to reduce variations Ath in
threshold voltage.

[0132] The data modulator 255 adjusts the first weight
value x according to current of the organic light emitting
diode OLED detected in real time by the comparator 265 to
converge the current of the organic light emitting diode
OLED to initial current. In FIG. 27, it is assumed that a data
voltage Vdata' outputted from the data modulator 255 by the
digital video data RGB added up during N frame periods is
‘Vdata’1". If the current of the organic light emitting diode
OLED is reduced with the passage of time relative to current
by the Vdata' 1, the comparator 265 senses such a variation of
the current, adjusts the first weight value x to an upper level to
increase the data voltage to ‘Vdata’2' or “Vdata’3', thereby
converging the current of the organic light emitting diode
OLED to initial current.

[0133] Likewise, the compensation data generator 256
adjusts the second weight value y according to current of the
organic light emitting diode OLED detected in real time by
the comparator 265 to converge the current of the organic
light emitting diode OLED to initial current. In FIG. 27, it is
assumed that a compensation voltage Vndi generated during
N frame periods is ‘Vndi’1. If the current of the organic light
emitting diode OLED is reduced with the passage of time
relative to current by the Vndi'l, the comparator 265 senses
such a variation of the current, adjusts the second weight
value xy and/or digital compensation data to an upper level to
increase the absolute value to ‘Vndi’2' or ‘Vndi’3', thereby
converging the current of the organic light emitting diode
OLED to initial current.

[0134] FIG.281s aflow chart explaining by stages a driving
method of an organic light emitting diode display device
according to the fourth embodiment of the invention. Refer-
ring to FIG. 28, in the driving method of an organic light
emitting diode display device according to the fourth embodi-
ment of the invention, a positive data voltage Vdata is sup-
plied to a gate electrode of a TFT during N frame periods, and
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drain-source current Ids of the TFT flowing by the data volt-
age Vdata is measured (S291 and S292). Next, a current
variation Alds of the TFT is converted into a variation AVth in
the threshold voltage of the TFT, and then the variation AVth
in threshold voltage is converted into a first weight value x
(5293 and S294).

[0135] Also, during N frame periods, a negative compen-
sation voltage Vndi is supplied to the gate electrode of the
TFT, and drain-source current 1ds flowing by the compensa-
tion voltage Vndi is measured (S295 and S296). Next, the
negative compensation voltage Vndi is converted into digital
compensation data Ndi, a current variation Aids of the TFT is
converted into a variation AVth in the threshold voltage of the
TFT, and then the variation AVth in threshold voltage is
converted into a second weight value y (8297 and S298).
[0136] The weight values x and y and the digital compen-
sation data Ndi are mapped foreach pixel of digital video data
RGB and configured as a look-up table, and the look-up table
is stored in a memory 262.

[0137] The amount of variation in the threshold voltage of
the driving TFTs DR1 and DR2 is the sum of weight voltages
added up during N frame periods (S299). A data voltage
Vdata' outputted from the data driver 252 is the sum of the
amount of variation AVth in the threshold voltage of the
driving TFTs DR1 and DR2 and a positive data voltage Vdata
(S8300).

[0138] The data modulator 255 judges whether the thresh-
old voltage of the driving TFTs DR1 and DR2 is varied or not
by comprising the amount of variation in the threshold volt-
age of the driving TFTs DR1 and DR2 detected from the
sensors 257 in the display panel 250 and the negative com-
pensation voltage Vndi. If it is judged that the threshold
voltage is varied, the first weight value x of the look-up table
is updated to a value for converging the variation in threshold
voltage to ‘0’ (S301 and S302).

[0139] To recover the variation in threshold voltage, the
digital compensation data Ndi is converted into a negative
compensation voltage Vndi and supplied to the gate elec-
trodes of the driving TFTs DR1 and DR2 through the data
lines D1 to Dm (S303). At the same time, the compensation
data generator 256 judges whether the threshold voltage of
the driving TFTs DR1 and DR2 is varied ornot by comprising
the amount of variation in the threshold voltage of the driving
TFTs DR1 and DR2 detected from the sensors 257 in the
display panel 250 and the negative compensation voltage
Vndi. If it is judged that the threshold voltage is varied, the
second weight value y and/or digital compensation data Ndi
of the look-up table is updated to a value for converging the
variation in threshold voltage to ‘0’ (5304 and S3053).

[0140] In the third and fourth embodiments of the inven-
tion, the current sensed by the sensors 216 and 257 is ana-
lyzed according to gray scales of video data, and the compen-
sation amount of the threshold voltage of the driving TFTs
can be controlled differently according to gray scales of video
data. Further, in the third and fourth embodiments of the
invention, the display panel is virtually divided into a plural-
ity of blocks having a constant size. Then, the current of a
pixel existing at a specific position in one of the blocks may be
sensed and the degree of degradation of the threshold voltage
of the driving TFT may be judged according to the current, to
thus supply a compensation voltage corresponding to a varia-
tion in threshold voltage to all light emitting cells of the block.
Alternatively, the degree of degradation of the threshold volt-
age of the driving TFTs DR1 and DR2 may be judged based
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on the average value of data in one of the blocks, to thus
supply a compensation voltage corresponding to a variation
in threshold voltage to all light emitting cells of the block.
[0141] The sensors 216 and 257 may not be arranged for
each horizontal resolution, but may be divided into five sensor
array groups SA1 to SAS5 as illustrated in FIG. 29.

[0142] In the foregoing embodiments, the data modulator
and the compensation data generator may be incorporated in
the timing controller. Also, in the foregoing embodiments, the
memory storing the look-up table is preferably an EEPROM
(electrically erasable and programmable read only memory)
whichis capable of updating information of the look-up table.
[0143] FIG. 30 shows an organic light emitting diode dis-
play device according to a fifth embodiment of the invention.
Referring to FIG. 30, the organic light-emitting diode display
device according to the fifth embodiment of the invention
includes a display panel 300 provided with an mxn number of
light emitting cells, a data driver 302 for converting digital
video data RGB into a positive data voltage and supplying
them to data lines D1 to Dm, a compensation data generator
304 for generating a negative compensation voltage Vndi, a
switch array M1 formed between the data driver 302 and the
display panel 300, a scan driver 303 for sequentially supply-
ing scan pulses to gate lines G1A to GnB, and a timing
controller 301 for controlling the drivers 302 and 303.
[0144] In the display panel 300, light emitting cells are
formed at light emitting cell areas defined by crossings of the
gate lines G1A to GnB and the data lines D1 to Dm. A
high-level power supply voltage VDD and a low-level power
supply voltage VSS are supplied to each of the light emitting
cells of the display panel 300. The gate lines are paired to
drive one pixel row. The gate line pairs G1A and G1B, G2A
and G2Bm, . .., GnA and GnB include two gate lines to which
scan pulses are sequentially inputted.

[0145] Each of the light emitting cells is provided with first
and second cell driving circuits SWD1 and SWD2 for alter-
nately driving the organic light emitting diode OLED.

[0146] Thedatadriver 302 converts digital video data RGB
from the timing controller 301 into a positive data voltage to
supply them to the data lines D1 to Dm. The data driver 302
does not include a circuit for generating a negative compen-
sation voltage.

[0147] The compensation data generator 304 includes a
negative voltage source to generate a compensation voltage
Vndi and supply it to the switch array M1. Like the above-
described embodiment, the compensation data generator 304
includes a look-up table and a negative voltage source so that
it can select a negative compensation voltage Vdata corre-
sponding to the sum of positive data voltages Vdata applied to
the gate electrodes of the driving TFTs DR1 and DR2 during
N frame periods and supply it to the switch array M1.

[0148] The switch array M1 includes an m number of
switching devices formed between the data driver 302 and the
display panel 300. Each of the switching devices M1 alter-
nately connect an output terminal of the data driver 62 and an
output terminal of the compensation data generator 304 to the
data lines D1 to Dm under control of the timing controller
301. Hence, the switching devices M1 alternately supply a
positive data voltage Vndi and a negative compensation volt-
age Vndi to the data lines D1 to Dm.

[0149] The scan driver 303 sequentially supplies scan
pulses in response to a control signal GDC from the timing
controller 301 to the gate lines G1A to GnB.
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[0150] Thetimingcontroller 301 supplies digital video data
RGB and digital compensation data Ndi to the data driver 302
and generates a timing control signal DDC and GDC control-
ling an operation timing of the scan driver 303 and the data
driver 302 using, for example, a vertical/horizontal synchro-
nizing signal and a clock signal.

[0151] FIGS. 31 and 32 show other embodiments of the
sensors. Referring to FIG. 31, each of light emitting cells of an
organic light emitting diode display device according to a
sixth embodiment of the invention includes first and second
cell driving circuits for alternately driving an organic light
emitting diode OLED in the same way as the foregoing
embodiments and a sensor SW3 for switching a current path
between a sensor line S1 and a cathode electrode of the
organic light emitting diode OLED.

[0152] The sensor SW3 includes only one TFT. A source
electrode of the sensor SW3 is connected to the sensor line S1,
and a drain electrode thereof is connected to the cathode
electrode of the organic light emitting diode OLED and drain
electrodes of driving TFTs DR1 and DR2. A gate electrode of
the sensor SW3 is connected to a 1C gate line G1.

[0153] The sensor SW3 supplies a voltage from the sensor
line S1 to the cathode electrode of the organic light emitting
diode OLED and the drain electrodes of the driving TFTs
DR1 and DR2 in response to scan pulses from the 1C gate line
G1C. At the same time, any one of first and second switching
TFts SW1 and SW2 is turned on in response to scan pulses
from 1A and 1B gate lines G1A and G1B. A reference voltage
set to prevent the emission of the organic light emitting diode
OLED and make current flow through the driving TFTs DR1
and DR2, for example, a high-level power voltage VDD is
supplied to the sensor line S1 connected to the light emitting
cell for sensing the current of the driving TFTs DR1 and DR2.
Accordingly, in the light emitting cell whose sensor SW3 is
turned on, the organic light emitting diode OLED is not
emitted, and the current flowing through the driving TFTs
DR1 and DR2 is supplied to the sensor line S1 via the sensor
SW3. The current supplied to the sensor line S1 is converted
into a voltage, and then converted into a digital signal and
supplied to the look-up table for selecting compensation data
Ndi.

[0154] Referring to FIG. 32, each of light emitting cells of
an organic light emitting diode display device according to a
seventh embodiment of the invention includes first and sec-
ond cell driving circuits for alternately driving an organic
light emitting diode OLED in the same way as the foregoing
embodiments and a sensor SW4 for switching a current path
between a sensor line S1 and a cathode electrode of the
organic light emitting diode OLED.

[0155] In switching TFTs SW1 and SW2 of the first and
second cell driving circuits, their gate electrodes are com-
monly connected to a 1A gate line G1A. The first switching
TFT SW1 is turned on in response to scan pulses from the 1A
gate line G1A to supply a positive data voltage Vdata or
negative compensation voltage Vndi from the 1A data line
G1A to a gate electrode of a first driving TFT DR1 and the
cathode electrode of the organic light emitting diode OLED.
The second switching TFT SW2 is turned on in response to
scan pulses from the 1A gate line G1A to supply a positive
data voltage Vdata or negative compensation voltage Vndi
from the 1B data line D1B to a gate electrode of a second
driving TFT DR1 and the cathode electrode of the organic
light emitting diode OLED.
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[0156] The sensor SW4 includes only one TFT. A source
electrode of the sensor SW4 is connected to the sensor line S1,
and a drain electrode thereof is connected to the cathode
electrode of the organic light emitting diode OLED and drain
electrodes of driving TFTs DR1 and DR2. A gate electrode of
the sensor SW4 is connected to a ID gate line GD.

[0157] The sensor SWd supplies a voltage from the sensor
line S1 to the cathode electrode of the organic light emitting
diode OLED and the drain electrodes of the driving TFTs
DR1 and DR2 in response to scan pulses from the ID gate line
G1D. At the same time, any one of first and second switching
TFts SW1 and SW2 is turned on in response to scan pulses
from 1A and 1B gate lines G1A and G1B. A reference voltage
set to prevent the emission of the organic light emitting diode
OLED and make current flow through the driving TFTs DR1
and DR2, for example, a high-level power voltage VDD is
supplied to the sensor line S1 connected to the light emitting
cell for sensing the current of the driving TFTs DR1 and DR2.
Accordingly, in the light emitting cell whose sensor SW4 is
turned on, the organic light emitting diode OLED does not
emitted, and the current flowing through the driving TFTs
DR1 and DR2 is supplied to the sensor line S1 via the sensor
SW4. The current supplied to the sensor line S1 is converted
into a voltage, and then converted into a digital signal and
supplied to the look-up table for selecting compensation data
Ndi.

[0158] Unlike the foregoing embodiments, as shown in
FIG. 33, the anode electrode of the organic light emitting
diode OLED can be connected to the source electrodes of the
driving TFTs DR1 and DR2, and the cathode electrode
thereof may be connected to a low-level voltage source VSS.
[0159] Although the driving TFTs have been described as
implemented by an n-channel MOS-FET, the driving TFTs
may also be implemented as a p-channel MOS-FET. In this
case, a data voltage is applied as a negative voltage to the gate
electrodes of the driving TFTs, and a compensation voltage is
applied as a positive voltage to the gate electrodes of the
driving TFTs.

[0160] As described above in detail, in the organic light
emitting diode display device and driving method thereof
according to the embodiments of the invention, first and sec-
ond cell driving circuits for alternately driving the organic
light emitting diode are formed in each of light emitting cells,
and hence a variation in the threshold voltage of the driving
TFTs can be periodically maintained while maintaining the
light emission of the organic light emitting diode by forming.
[0161] It will be apparent to those skilled in the art that
various modifications and variations can be made in embodi-
ments of the invention without departing from the spirit or
scope of the invention. Thus, it is intended that embodiments
of the invention cover the modifications and variations ofthis
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. An organic light emitting diode display device, compris-
ing:

adisplay panel including a plurality of data lines, a plural-
ity of gate line pairs crossing the data lines, and a plu-
rality of light emitting cells which include an organic
light emitting diode device, first and second cell driving
circuits for alternately driving the organic light emitting
diode device;

a data voltage generator supplying a data voltage of a first
polarity to the data lines;
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a compensation voltage generator supplying a compensa-
tion voltage of a second polarity to the data lines: and

a scan driver for sequentially supplying scan pulses to the
gate line pairs,

wherein the first and second cell driving circuits are alter-
nately supplied with the data voltage and the compen-
sation voltage in response to the scan pulses to alter-
nately driven the organic light emitting diode.

2. The organic light emitting diode display device accord-
ing to claim 1, wherein the first cell driving circuit is supplied
with the data voltage during a first emission period, and
supplied with the compensation voltage during a first non-
emission period; and

the second cell driving circuit is supplied with the data
voltage during a second emission period overlapping
with the first non-emission period of the first cell driving
circuit, and supplied with the compensation voltage dur-
ing a second non-emission period overlapping with the
first emission period of the first cell driving circuit.

3. The organic light emitting diode display device accord-

ing to claim 1, wherein the first cell driving circuit has:

a first switching device for connecting the data lines to a
first node in response to scan pulses from the first gate
lines included in the gate line pairs;

a first driving device whose gate electrode is connected to
the first node to drive the organic light emitting diode
during the first emission period; and

a first storage capacitor connected between the first node
and a low-level voltage source.

4. The organic light emitting diode display device accord-

ing to claim 3, wherein the second cell driving circuit has:

a second switching device for connecting the data lines to
asecond node in response to scan pulses from the second
gate lines included in the gate line pairs;

a second driving device whose gate electrode is connected
to the second node to drive the organic light emitting
diode during the second emission period; and

a second storage capacitor connected between the second
node and a low-level voltage source.

5. The organic light emitting diode display device accord-
ing to claim 1, wherein the scan driver supplies a first scan
pulse synchronized with the data voltage to the first gate lines
included in the gate line pairs; and

supplies a second scan pulse synchronized with the com-
pensation voltage to the second gate lines included inthe
gate line pairs.

6. The organic light emitting diode display device accord-
ing to claim 1, wherein the scan driver supplies a first scan
pulse synchronized with the data voltage to the first gate lines
included in the gate line pairs within a first period and then
supplies the first scan pulse synchronized with the compen-
sation voltage to the first gate lines within a second period,
and

supplies a second scan pulse synchronized with the com-
pensation voltage to the second gate lines included in the
gate line pairs within the first period and then supplies
the second scan pulse synchronized with the data volt-
age to the second gate lines within the second period.

7. The organic light emitting diode display device accord-
ing to claim 1, wherein the first period and the second period
include more than one frame period, respectively.

8. The organic light emitting diode display device accord-
ing to claim 6, wherein the pulse width of the first scan pulse
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generated within the first period is different from the pulse
width of the first scan pulse generated within the second
period; and

the second scan pulse generated within the first period is

different from the pulse width of the second scan pulse
generated within the second period.

9. The organic light emitting diode display device accord-
ing to claim 8, wherein the pulse width of the scan pulses
synchronized with the data voltage is wider than the pulse
width of the scan pulses synchronized with the compensation
voltage.

10. The organic light emitting diode display device accord-
ing to claim 1, wherein the voltage level of the compensation
voltage differs according to a sum of the data voltages sup-
plied to the cell driving circuits during more than one frame
period.

11. The organic light emitting diode display device accord-
ing to claim 4, wherein the organic light emitting diode dis-
play device is further provided with a sensor for sensing
current flowing through the driving devices, and

the compensation voltage generator selects the compensa-

tion voltage based on the current sensed by the sensor.

12. A driving method of an organic light emitting diode
display device, the organic light emitting diode display device
comprising a display panel including a plurality of data lines,
a plurality of gate line pairs crossing the data lines, and a
plurality of light emitting cells which include an organic light
emitting diode device, first and second cell driving circuits for
alternately driving the organic light emitting diode device,
comprising:

supplying a data voltage of a first polarity to the data lines;

supplying a compensation voltage of a second polarity to

the data lines;

sequentially supplying scan pulses to the gate line pairs;

and

alternately supplying the data voltage and the compensa-

tion voltage to the first and second driving circuits in
accordance with the scan pulses to drive the organic light
emitting diode.

13. The method according to claim 12, wherein the first cell
driving circuit is supplied with the data voltage during a first
emission period, and supplied with the compensation voltage
during a first non-emission period; and

the second cell driving circuit is supplied with the data

voltage during a second emission period overlapping
with the first non-emission period of the first cell driving
circuit, and supplied with the compensation voltage dur-
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ing a second non-emission period overlapping with the
first emission period of the first cell driving circuit.

14. The method according to claim 12, wherein the sup-
plying of scan pulses comprises:

supplying a first scan pulse synchronized with the data

voltage to the first gate lines included in the gate line
pairs; and

supplving a second scan pulse synchronized with the com-

pensation voltage to the second gate lines included in the
gate line pairs.

15. The method according to claim 12, wherein the sup-
plying of scan pulses comprises:

supplying a first scan pulse synchronized with the data

voltage to the first gate lines included in the gate line
pairs within a first period and then supplying the first
scan pulse synchronized with the compensation voltage
to the first gate lines within a second period; and
supplying a second scan pulse synchronized with the com-
pensation voltage to the second gate lines included in the
gate line pairs within the first period and then supplying
the second scan pulse synchronized with the data volt-
age to the second gate lines within the second period.

16. The method according to claim 14, wherein the first
period and the second period include more than one frame
period, respectively.

17. The method according to claim 14, wherein the pulse
width of the first scan pulse generated within the first period
is different from the pulse width of the first scan pulse gen-
erated within the second period; and

the second scan pulse generated within the first period is

different from the pulse width of the second scan pulse
generated within the second period.

18. The method according to claim 17, wherein the pulse
width of the scan pulses synchronized with the data voltage is
wider than the pulse width of the scan pulses synchronized
with the compensation voltage.

19. The method according to claim 12, wherein the voltage
level of the compensation voltage differs according to a sum
of the data voltages supplied to the cell driving circuits during
more than one frame period.

20. The method according to claim 12, further comprising:

sensing current flowing through the driving the driving

devices.

selecting the compensation voltage based on the current

sensed by the sensor.

L
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