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(7) ABSTRACT

An organic light emitting diode display device and a driving
method are provided. The organic light emitting diode
display device comprises a data driver that generates a
plurality of reference data voltages that have a level pro-
portional to a gray scale level of a digital data supplied from
the timing controller. The data driver supplies the data
voltages to the plurality of data lines and compensates for
the data voltages in accordance with a magnitude of the
feedback voltages from the plurality of pixels fed back
through the plurality of feedback lines under control of the
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ORGANIC LIGHT EMITTING DIODE DISPLAY
DEVICE AND DRIVING METHOD THEREOF

[0001] This patent document claims the benefit of Korean
Patent Application No. P2005-115745 filed in Korea on Nov.
30, 2005, which is hereby incorporated by reference.

BACKGROUND
[0002] 1. Field
[0003] The present embodiments relate to an organic light
emitting diode display and a driving method thereof.
[0004] 2. Related Art
[0005] Recently, flat panel display devices have been

reduced in weight and bulk and are capable of eliminating
some of the disadvantages of a cathode ray tube (CRT). Flat
panel display devices include, for example, a liquid crystal
display (LCD), a field emission display (FED), a plasma
display panel (PDP) and an electro-luminescence (EL) dis-
play.

[0006] The EL display in such display devices is a self-
luminous device capable of light-emitting a phosphorous
material by a re-combination of electrons with holes. The EL
display device is generally classified into an inorganic EL
device using an inorganic compound as the phosphorous
material and an organic EL device using an organic com-
pound as the phosphorous material. Such an EL display
device has many advantages of, for example, a low voltage
driving, a self-luminescence, a thin-thickness, a wide view-
ing angle, or a fast response speed and a high contrast such
that it can be highlighted into a post-generation display
device.

[0007] The organic EL device is usually comprised of an
electron injection layer, an electron carrier layer, a light-
emitting layer, a hole carrier layer and a hole injection layer
that are disposed between a cathode and an anode. In such
an organic EL device, when a predetermined voltage is
applied between the anode and the cathode, electrons pro-
duced from the cathode are moved, via the electron injection
layer and the electron carrier layer, into the light-emitting
layer. Holes produced from the anode are moved, via the
hole injection layer and the hole carrier layer, into the
light-emitting layer. Thus, the electrons and the holes fed
from the electron carrier layer and the hole carrier layer emit
a light by their re-combination at the light-emitting layer.

[0008] Referring to FIG. 1, an active matrix type EL
display device using an organic EL. device includes an EL
panel 20 having pixels 28 arranged at each area defined by
intersections between scan lines SL and data lines DL. A
scan driver 22 drives the scanning lines SL of the EL panel
20. A data driver 24 drives the data lines DL of the EL panel
20. A gamma voltage generator 26 supplies a plurality of
gamma voltages to the data driver 24. A timing controller 27
controls the data driver 24 and the scan driver 22. A power
supply 15 supplies a power voltage to the pixels 28.

[0009] The EL panel 20 has the pixels arranged in a matrix
type. The EL panel 20 is provided with a supply pad 10 that
recieves a supply voltage VDD from the power supply 15
and a ground pad 12 that recieves a ground voltage GND
from the power supply 15. The supply voltage VDD sup-
plied to the supply pad 10 is applied to each pixel 28. The
ground voltage GND supplied to the ground pad 12 also is
applied to each pixel 28.
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[0010] The scan driver 22 applies a scanning pulse to the
scan lines SL to sequentially drive the scan lines SL.

[0011] The gamma voltage generator 26 supplies gamma
voltage having various voltage values to the data driver 24.

[0012] The data driver 24 converts digital data signals
inputted from the timing controller 27 into analog data
signals with the aid of gamma voltages from the gamma
voltage generator 26. The data driver 24 applies the analog
data signals to the data lines DL whenever the scanning
pulse is supplied.

[0013] The timing controller 27 generates a data control
signal for controlling the data driver 24 and a scanning
control signal for controlling the scan driver 22 with the aid
of synchronizing signals supplied from an external system,
for example, a graphic card. The data control signal gener-
ated from the timing controller 27 is applied to the data
driver 24 to thereby control the data driver 24. The scanning
control signal generated from the timing controller 27 is
applied to the scan driver 22 to control the scan driver 22.
The timing controller 27 applies the digital data signals from
the external system to the data driver 24.

[0014] Each of the pixels 28 receives the data signal from
the data line DL when the scanning pulse is applied to the
scan line SL, to generate a light that corresponds to the data
signal.

[0015] A detailed configuration of the pixel 28 is shown in
FIG. 2. Referring to FIG. 2, the pixel 28 includes an organic
light emitting diode OLED driven with a high-level supply
voltage VDD for its driving. A cell driver 28-1 drives the
organic light emitting diode OLED. The organic light emit-
ting diode OLED has an anode connected to the supply
voltage VDD and a cathode connected to the cell driver
28-1.

[0016] The cell driver 28-1 includes a switching thin film
transistor T1 being turned on by a scanning pulse applied to
the scan line SL to switch a data voltage supplied to the data
line DL. A capacitor Cst that charges the data voltage
supplied via the switching thin film transistor T1. A driving
thin film transistor T2 being turned on by a voltage supplied
from the switching thin film transistor T1 or the capacitor
Cst to drive the organic light emitting diode OLED.

[0017] The driving thin film transistor T2 passes a voltage
and a current applied, via the organic light emitting diode
OLED, to the drain thereof into a ground connected to the
source thereof in a state turned on by a data voltage supplied
via the switching thin film transistor T1 or a voltage supplied
from the capacitor Cst, thereby driving the organic light
emitting diode OLED. Brightness of the organic light emit-
ting diode OLED is proportional to a current amount passed
through the driving thin film transistor T2 into the ground.

[0018] The driving thin film transistor T2 controlling the
brightness of the organic light emitting diode OLED has a
threshold voltage that is raised by a deterioration caused by
a voltage applied to the gate thereof. Alternatively, the
threshold voltage is raised by a peripheral high temperature
circumstance because it is made from amorphous silicon. If
the threshold voltage is raised in this manner, then brightness
of the light emitting diode OLED is lowered because a
current amount passed through the driving thin film transis-
tor T2 into the ground is reduced in proportion to the raised
threshold voltage value.
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[0019] An organic light emitting diode display device and
a driving method thereof that is capable of automatically
compensating for a driving voltage of the organic light
emitting diode in accordance with a magnitude of feedback
voltages from pixels is desired.

[0020] In addition, an organic light emitting diode display
device and a driving method thereof that is capable of
automatically compensating for a driving voltage of the
organic light emitting diode reduced thereby preventing a
brightness reduction of the organic light emitting diode is
desired.

SUMMARY

[0021] Inoneembodiment, an organic light emitting diode
display device includes a display panel having a plurality of
first and second scan lines and a plurality of data lines. A
plurality of pixels are provided at intersections between the
plurality of first and second scan lines and the plurality of
data lines and a plurality of feedback lines connected to the
plurality of pixels. A timing controller controls an applica-
tion of first and second scanning pulses supplied to the
plurality of first and second scan lines and controls an
application of data voltages to the plurality of data lines. A
first gate driver sequentially applies the first scanning pulse
for selecting the pixel to the plurality of first scan lines under
control of the timing controller. A second gate driver sequen-
tially applies the second scanning pulse for controlling the
voltage feedback from the plurality of pixels to the plurality
of second scan lines under control of the timing controller.
A data driver generates a plurality of reference data voltages
having a level that is proportional to a gray scale level of a
digital data supplied from the timing controller, and for
supplying the data voltages to the plurality of data lines and
compensates for the data voltages in accordance with a
magnitude of the feedback voltages from the plurality of
pixels fed back through the plurality of feedback lines under
control of the timing controller.

[0022] In the organic light emitting diode display device,
each of the plurality of pixels provided at the display panel
includes a first switching device being turned on by the first
scanning pulse to switch the data voltage supplied to the data
line. A storage capacitor charges the voltage supplied by the
first switching device. An organic light emitting diode that
receives a driving current generated by a high-level electric
potential supply voltage to make an organic light emission.
A second switching device being turned on by a voltage
applied via the first switching device or a voltage supplied
from the storage capacitor to drive the organic light emitting
diode. A third switching device being turned on by the
second scanning pulse to switch the driving voltage of the
organic light emitting diode into the feedback line.

[0023] In one embodiment, the third switching device is a
thin film transistor having a gate connected to the second
scan line, a drain commonly connected to the second switch-
ing device and the organic light emitting diode and a source
connected to the feedback line.

[0024] In the organic light emitting diode display device,
the data driver includes a plurality of reference data gen-
erators for generating a plurality of reference data voltages
having a level that is proportional to a gray scale level of a
digital data supplied from the timing controller. A plurality
of data compensators that supply a data voltage to the data
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line connected to itself among a plurality of data lines and
making a differential amplification of a reference data volt-
age applied to itself among reference data voltages from the
plurality of reference data generators on the basis of a
feedback voltage fed back through a feedback line con-
nected to itself among a plurality of feedback lines to the
data line under control of the timing controller.

[0025] 1In one embodiment, each of the plurality of data
compensator includes a first switching device for selectively
switching the reference data voltage and the data voltage in
response to first and second control signals supplied from
the timing controller. A second switching device that selec-
tively switches the feedback voltage from the pixel con-
nected to itself and a negative feedback voltage from the
output terminal thereof in response to the first and second
control signals. A reset unit that resets the feedback line
connected to itself in response to the second control signal.
A differential amplifier that makes a differential amplifica-
tion of a voltage switched by the first switching device and
a voltage switched by the second switching device to supply
it to the data line.

[0026] In one embodiment, the first switching unit
includes first and second transmission gates formed by a
combination of a PMOS transistor and a NMOS transistor.
A common output terminal of the first and second transmis-
sion gates is connected to a non-inverted input terminal of
the differential amplifier. An input terminal of the first
transmission gate is supplied with a reference data voltage
from a reference data generator corresponding to itself
among a plurality of reference data generators. An input
terminal of the second transmission gate is supplied with the
data voltage.

[0027] In one embodiment, the second switching unit
includes third and fourth transmission gates formed by a
combination of a PMOS transistor and a NMOS transistor.
A common output terminal of the third and fourth transmis-
sion gates is connected to an inverted input terminal of the
differential amplifier. An input terminal of the third trans-
mission gate is connected to the feedback line. An input
terminal of the fourth transmission gate is connected to the
output terminal of the differential amplifier.

[0028] In one embodiment, the reset unit includes a
NMOS transistor having a gate supplied with the second
control signal, a drain connected to the feedback line and a
source connected to a ground.

[0029] In another embodiment, an organic light emitting
diode display device includes a display panel having a
plurality of first and second scan lines and a plurality of data
lines. A plurality of pixels provided at intersections between
the plurality of first and second scan lines and the plurality
of data lines and a plurality of feedback lines connected to
the plurality of pixels. Each of the plurality of pixels
includes a first switching device being turned on by a first
scanning pulse supplied to the first scan line to switch a data
voltage supplied to the data line. A storage capacitor charges
the voltage supplied by the first switching device. An
organic light emitting diode receives a driving current gen-
erated by a high-level electric potential supply voltage to
make an organic light emission. A second switching device
being turned on by a voltage applied via the first switching
device or a voltage supplied from the storage capacitor to
drive the organic light emitting diode. A third switching



US 2007/0120780 A1

device being turned on by a second scanning pulse supplied
to the second scan line to switch the driving voltage of the
organic light emitting diode into the feedback line.

[0030] In the organic light emitting diode display device,
the third switching device is a thin film transistor including
a gate connected to the second scan line, a drain commonly
connected to the second switching device and the organic
light emitting diode and a source connected to the feedback
line.

[0031] In another embodiment, an organic light emitting
diode includes a data driver that supplies a data voltage to a
data line. The data driver being configured by a plurality of
data compensators that compensates for the data voltage in
accordance with a magnitude of a feedback voltage from the
pixel fed back through the feedback line in response to a
control of the timing controller. Each of the plurality of data
compensators includes a first switching device that selec-
tively switches a reference data voltage and a data voltage in
response to first and second control signals from a timing
controller. A second switching device that selectively
switches the feedback voltage and a negative feedback
voltage from the output terminal thereof in response to the
first and second control signals. A differential amplifier that
makes a differential amplification of a voltage switched by
the first switching device and a voltage switched by the
second switching device and supplies it to the data line. In
one embodiment, a reset unit that resets the feedback line in
response to the second signal is provided in the organic light
emitting diode display device.

[0032] In another embodiment, in the organic light emit-
ting diode display device, the first switching device includes
first and second transmission gates formed by a combination
of a PMOS transistor and a NMOS transistor. A common
output terminal of the first and second transmission gates is
connected to a non-inverted input terminal of the differential
amplifier, an input terminal of the first transmission gate is
supplied with the reference data voltage, and an input
terminal of the second transmission gate is supplied with the
data voltage.

[0033] In one embodiment, the second switching device
includes third and fourth transmission gates formed by a
combination of a PMOS transistor and a NMOS transistor.
A common output terminal of the third and fourth transmis-
sion gates is connected to an inverted input terminal of the
differential amplifier. An input terminal of the third trans-
mission gate is connected to the feedback line. An input
terminal of the fourth transmission gate is connected to the
output terminal of the differential amplifier.

[0034] 1In another embodiment, the organic light emitting
diode display device further includes a reset unit that resets
the feedback line in response to the second signal.

[0035] In one embodiment, the organic light emitting
diode display device includes a NMOS transistor having a
gate supplied with the second control signal, a drain con-
nected to the feedback line and a source connected to a
ground.

[0036] In another embodiment, a method of driving an
organic light emitting diode display device includes gener-
ating a first scanning pulse to supply it to a first scan line
connected to a pixel; supplying a data voltage to a data line
connected to the pixel selected by the first scanning pulse;
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generating a second scanning pulse to supply it to a second
scan line connected to the pixel; generating a reference data
voltage having a level that is proportional to a gray scale
level of the inputted digital data; feeding back a voltage of
the pixel through a feedback line during an application time
of the second scanning pulse; and compensating for the data
voltage supplied to the data line in accordance with a
magnitude of a voltage fed back by using the reference data
voltage.

[0037] In the method, compensating for the data voltage
includes feeding back a voltage of the pixel through a
feedback line during an application time of the second
scanning pulse.

[0038] In one embodiment, the method includes resetting
the feedback line prior to an application of the second
scanning pulse.

[0039] In the method, compensating for the data voltage
includes making a differential amplification of a reference
data voltage on a basis of the feedback to supply it to the data
line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 illustrates a block circuit diagram according
to a related art organic light emitting diode display device;

[0041] FIG. 2 illustrates a circuit diagram of each pixel
according to a related art organic light emitting diode display
device;

[0042] FIG. 3 illustrates a block circuit diagram of an
organic light emitting diode display device according to one
embodiment;

[0043] FIG. 4 illustrates a circuit diagram of a data driver
shown in FIG. 3;

[0044] FIG. 5 is a circuit diagram that illustrates a display
panel shown in FIG. 3, a first and second switching unit and
a reset unit shown in FIG. 4;

[0045] FIG. 6A and FIG. 6B are flow charts that illustrate
a method of driving the organic light emitting diode display
device according to one embodiment;

[0046] FIG. 7 is a timing diagram that illustrates a driving
procedure of the organic light emitting diode display device
according to one embodiment; and

[0047] FIG. 8A illustrates an equivalent circuit diagrams
of the data driver.

[0048] FIG. 8B illustrates an equivalent circuit diagram of
the display panel configuring the organic light emitting
diode display device.

DETAILED DESCRIPTION

[0049] 1In one embodiment, as shown in FIG. 3, the OLED
display device 100 includes a display panel 110 having nxm
pixels arranged in a matrix type at intersections area
between n scan lines SL1-1 to SL1-» and S[.2-1 to SL2-»
and m data lines DL1 to DLm and m feedback lines FL1 to
FLm connected to the pixels. A data driver 120 supplies a
data to the data lines DL1 to DLm. A first gate driver 130
sequentially supplies a first scanning pulse to the pixel
selecting scan lines SL1-1 to SL1-n. A second gate driver
140 sequentially supplies a second scanning pulse to the
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voltage feedback scan lines SL.2-1 to SL2-n. A timing
controller 150 controls the data driver 120 and the first and
second gate drivers 130 and 140.

[0050] The display panel 110 is configured by a plurality
of pixels selected by the first scanning pulse supplied to the
pixel selecting scan lines SL1-1 to SL1-» and thereafter
driven with a data voltage supplied to the data lines DL1 to
DLm to emit an organic light. The display panel 110 feeds
back a driving voltage of the pixel selected by the second
scanning pulse supplied to the voltage feedback scan lines
SL2-1 to SL2-n, via the corresponding feedback line of the
plurality of feedback lines FL.1 to FLm, into the data driver
120. A detailed explanation of the display panel 110 will be
made with reference to the attached drawings later.

[0051] The data driver 120 converts digital video data
RGB into analog video signals in response to a control signal
DDC from the timing controller 150 and supplies them to the
data lines DL1 to DLm of the display panel 110. The data
driver 120 controls a magnitude of data voltages supplied to
the data lines DL1 to DLm in accordance with a magnitude
of feedback voltages from the pixels of the display panel
110.

[0052] Such a data driver 120 includes a plurality of data
driving cells 120-1 to 120-m that supply data voltages to the
data lines DL1 to DLm under control of the timing controller
150 and control a magnitude of data voltages supplied to the
data lines DL1 to DLm in accordance with a magnitude of
feedback voltages from the pixels of the display panel 110.

[0053] In one embodiment, as shown in FIG. 4, the first
gate driver 130 generates a first scanning pulse that selects
the pixel in response to a control signal GDC from the
timing controller 150 and sequentially applies the first
scanning pulse to the pixel selecting scan lines SL1-1 to
SL1-#, thereby selecting the pixels of the display panel 110
to be supplied with the data voltage.

[0054] The second gate driver 140 sequentially applies a
second scanning pulse for making a feedback control in
response to a feedback control signal FCS from the timing
controller 150 to the voltage feedback scan lines SL.2-1 to
SL2-n, thereby selecting the pixels for feeding back the
voltage.

[0055] As shown in FIG. 3, the timing controller 150
inputs the digital video data RGB to supply them to the data
driver 120, and generates the control signals DDC and GDC
using a vertical synchronizing signal Vsync and a horizontal
synchronizing signal Hsync inputted in response to a main
clock CLK to supply them to the data driver 120 and the first
gate driver 130. The control signal DDC of the data driver
120 includes a source start pulse SSP, a source shift clock
SSC and a previous voltage/data output control signals Cpvp
and /Cpvp, etc. The control signal GDC of the first gate
driver 130 includes for example, a gate start pulse GSP, a
gate shift clock GSC and a gate output enable signal GOE.

[0056] The timing controller 150 applies a compensation
control signal CCS and an inverted compensation control
signal /CCS for controlling a compensation of the data
voltage made by the data driver 120 in accordance with the
feedback voltage from the pixel to the data driving cells
120-1 to 120-m of the data driver 120, and also applies the
feedback control signal FCS for controlling a feedback of
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the voltage from the pixel configuring the display panel 110
to the second gate driver 140.

[0057] In one embodiment, as shown in Fig. 4, the data
driver 120 includes a decoder 121 for decoding the inputted
digital data. A data frequency divide unit 122 divides the
decoded digital data into the m (m is a natural number more
than two) digital data. A latch unit 123 latches the divided m
digital data. A D/A converter 124 converts the latched m
digital data into the m analog data.

[0058] The data driver 120 includes a first to m reference
data generators (125-1 to 125-m) that generate an analog
reference data voltage that is proportional to a gray scale
level of a digital data inputted itself among the m digital data
outputted from the latch unit 123 A first to m data compen-
sators (126-1 to 126-m) supply a data voltage converted by
the D/A converter 124 to the data line connected to itself and
compensating the data voltage supplied to the data line in
accordance with a magnitude of a feedback voltage from the
pixel fed back through the feedback line connected to itself
in response to a control of the timing controller 150.

[0059] The decoder 121 decodes a digital data inputted
from the timing controller 150 to make a signal system
adapted to the D/A converter 124. For example, if the six
digital data from the timing controller 150 input to the
decoder 121, then the decoder 121 selects one digital data
among the sixty four digital data that assembles the six
digital data to output it to the data frequency divide unit 122.

[0060] The data frequency divide unit 122 divides a digital
data decoded by divide control signals (DCS1 to DCSm) of
the timing controller 150 into the m (where m is a natural
number more than two) digital data to output it to the latch
unit 123.

[0061] The latch unit 123 latches the m digital data
divided by the data frequency divide unit 122 to output it to
the D/A converter 124.

[0062] The D/A converter 124 converts the m digital data
inputted through the latch unit 123 by using a gamma
reference voltage generated from a gamma reference voltage
generator (not shown) into the m analog data voltage to
output the data voltage to the first to m data compensators
(126-1 to 126-m).

[0063] The first to m reference data generators (125-1 to
125-m) generates a reference data voltage that is propor-
tional to a gray scale level of a digital data inputted to itself
among the m digital data outputted from the latch unit 123
to output it to the data compensator connected to the output
terminal of itself among the first to m data compensators
(126-1 to 126-m) . The first to m reference data generators
(125-1 to 125-m) and the first to m data compensators (126-1
to 126-m) are connected to each other in a one-to-one
relationship. For example, the first reference data generator
125-1 outputs the reference data voltage to the first data
compensator 126-1, and the m reference data generator
125-m outputs the reference data voltage to the m data
compensator 126-m. Alternatively, the first to m reference
data generators (125-1 to 125-m) are generally supplied with
a digital data outputted from the latch unit 123 to generate
a reference data voltage, but it is not necessary to define by
this. For example, the first to m reference data generators
(125-1 to 125-m) are supplied with a digital data decoded by
the decoder 121 or a digital data divided by the data
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frequency divide unit 122 or a data voltage outputted from
the D/A converter 124 to may be implemented in such a
manner to generate a reference data voltage.

[0064] The first to m data compensators (126-1 to 126-11)
have an input terminal connected to one output terminal
among the output terminals of the D/A converter 124
one-to-one relationship, an input terminal connected to an
output terminal of a reference data generator corresponding
to itself among the first to m reference data generators
(125-1 to 125-m), and a feedback terminal connected to one
feedback line corresponding to itself among feedback lines
(FL1 to FLm). Also, the first to m data compensators (126-1
to 126-m) have an output terminal connected to one data line
corresponding to itself among a plurality of data lines (DL1
to DLm).

[0065] The first to m data compensators (126-1 to 126-11)
have a linked structure that supplies a data voltage converted
by the D/A converter 124 to the data line connected to itself
and compensates a data voltage supplied to the data line
using a reference data supplied from a reference data gen-
erator corresponding to itself among the first to m reference
data generators (125-1 to 125-m) in accordance with a
magnitude of a feedback voltage fed back through the
feedback line connected to itself in response to a control of
the timing controller 150.

[0066] In one embodiment, the first to m data compensa-
tors (126-1 to 126-m) supply a data voltage converted by the
D/A converter 124 to the data line during a half period of a
scanning pulse supplied from the first gate driver 130 to the
gate line. The first to m data compensators (126-1 to 126-m)
compensates a data voltage supplied to the data line or
maintains the data voltage supplied to the data line in a data
voltage level outputted from the D/A converter 124 in
accordance with a feedback voltage during another half
period of the scanning pulse.

[0067] In one embodiment, each first to m data compen-
sators (126-1 to 126-m) includes a first switching unit 126-a
for selectively switching a reference data voltage from a
reference data generator connected to itself among the first
to m reference data generators (125-1 to 125-m) in accor-
dance with the compensation control signal CCS and an
inverted compensation control signal /CCS supplied from
the timing controller 150, and a data voltage from the D/A
converter 124, a second switching unit 126-5 for selectively
switching a feedback voltage from the pixel corresponding
to itself among the pixels and a negative feedback voltage
from the output terminal thereof in accordance with the
compensation control signal CCS and the inverted compen-
sation control signal /CCS supplied from the timing con-
troller 150, a reset unit 126-¢ that resets the feedback line
connected to itself among the feedback lines FL1 to FLm
connected to the pixels in accordance with the inverted
compensation control signal /CCS supplied from the timing
controller 150, and a differential amplifier 126-d for making
a differential amplification of a voltage switched by the first
switching unit 126-a and a voltage switched by the second
switching unit 126-5.

[0068] In one embodiment, all of the pixels of the display
panel 110 have the same circuit configuration and operation,
and all of the configuration elements 126-a, 126-b, 126-¢
and 126-d of the first to m data compensators (126-1 to
126-m) have the same circuit configuration and operation. A
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circuit configuration of the pixel is connected to the scan
lines SL1-1 and SL2-1, the data line DL1 and the feedback
line FL.1 are among the plurality of pixels and a circuit
configuration of the first data compensator 126-1 supplying
the data voltage to this pixel and compensating this voltage.

[0069] As shown in FIG. 5, the pixel of the display panel
110 includes a switching thin film transistor SW_being
turned on the first scanning pulse applied to the scan line
SL-1 to switching a data voltage supplied to the data line
DL1. A storage capacitor Cst charges the data voltage
supplied via the switching thin film transistor SW__. An
organic light emitting diode OLED is driven by a driving
current generated by a high-level electric potential supply
voltage VDD when a current path is formed within the pixel
for its light emitting. A driving thin film transistor DRV_TFT
is turned on by a voltage supplied from the switching thin
film transistor SW_or the storage capacitor Cst to drive the
organic light emitting diode OLED. A feedback thin film
transistor SW_is turned on by the second scanning pulse
applied to the scan line SL.2-1 to feed back a driving voltage
of the organic light emitting diode OLED into the feedback
line FL1.

[0070] The switching thin film transistor SW_has a gate
connected to the scan line SL1-1, a drain connected to the
data line DL1, and a source commonly connected to the
storage capacitor Cst and the gate of the driving thin film
transistor DRV__. The switching thin film transistor SW_is
turned on when the first scanning pulse outputted from the
first gate driver 130 is applied, via the scan line SL.1-1, to the
gate thereof. When a data voltage supplied from the data
compensator 126-1 is applied, via the data line DL1, to the
drain thereof in this state, the switching thin film transistor
SW_switches the data voltage into the source thereof to
supply it to the capacitor Cst and the driving thin film
transistor DRV__

[0071] The storage capacitor Cst has one terminal com-
monly connected to the source of the switching thin film
transistor SW_and the gate of the driving thin film transistor
DRV_and other terminal connected to a ground, for
example, the ground VSS. After the storage capacitor Cst is
charged by the data voltage supplied via the switching thin
film transistor SW_, it discharges the charged voltage when
a voltage supply from the switching thin film transistor
SW_is stopped to supply it to the gate of the driving thin film
transistor DRV __

[0072] The organic light emitting diode OLED has an
anode connected to the supply voltage VDD and a cathode
connected to the drain of the driving thin film transistor
DRV__. The organic light emitting diode OLED is driven
with the driving current applied to the anode thereof to make
an organic light emission of it when a current path is formed
by the driving thin film transistor DRV _connected to the
cathode thereof.

[0073] The driving thin film transistor SW_has a gate
commonly connected to the source of the switching thin film
transistor SW_and the storage capacitor Cst, a drain con-
nected to the cathode of the organic light emitting diode
OLED, and a source connected to the ground VSS. The
driving thin film transistor DRV_passes a voltage and a
current applied, via the organic light emitting diode OLED,
to the drain thereof in a state turned on by a data voltage
supplied via the switching thin film transistor SW_or a
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voltage supplied from the storage capacitor Cst into the
ground connected to the source thereof, thereby driving the
organic light emitting diode OLED.

[0074] In one embodiment, a current amount passing
through the driving thin film transistor DRV _is increased or
decreased in proportion to a magnitude of the threshold
voltage of the driving thin film transistor DRV_to thereby
determine brightness of the organic light emitting diode
OLED. For example, when the threshold voltage is
increased by a deterioration of the driving thin film transistor
DRV _or a peripheral high temperature circumstance, the
brightness of the organic light emitting diode OLED is
reduced in proportion to the increased threshold voltage.
Accordingly, the present OLED display device compensates
for a magnitude of the data voltage applied to the gate of the
driving thin film transistor DRV_in proportion to the
increased threshold voltage, thereby preventing the bright-
ness of the organic light emitting diode OLED from being
lowered due to the deterioration of the driving thin film
transistor DRV_or the peripheral high temperature circum-
stance.

[0075] The feedback thin film transistor FB_has a gate
connected to the scan line SL.2-1, a drain connected to the
cathode of the organic light emitting diode OLED and the
drain of the driving thin film transistor SW__, and a source
connected to the feedback line FL1. The feedback thin film
transistor FB_is turned on when the second scanning pulse
outputted from the gate driver 130 is applied, via the scan
line SL2-1, to the gate thereof. In this embodiment, the
feedback thin film transistor FB_feeds back a voltage com-
monly loaded on the cathode of the organic light emitting
diode OLED and the drain of the driving thin film transistor
SW_into the feedback line FL1 connected to the first data
compensator 126-1.

[0076] In the OLED display device according to the
present embodiment, the switching thin film transistor
SW__, the driving thin film transistor SW_and the feedback
thin film transistor FB_are implemented by a N-type MOS-
FET, but thev may be implemented by a P-type MOS-FET
without being limited to this.

[0077] The first switching unit 126-a includes first and
second transmission gates TRG1 and TRG2 formed by a
combination of a PMOS transistor and a NMOS transistor.
A common output terminal of the first and second transmis-
sion gates TRG1 and TRG2 is connected to a non-inverted
input terminal (+) of the differential amplifier 126-d. An
input terminal of the first transmission gate TRG1 is sup-
plied with a reference data voltage from the first reference
data generator 125-1 while an input terminal of the second
transmission gate TRG2 is supplied with a data voltage from
the D/A converter 124.

[0078] In this embodiment, the first switching unit 126-q,
if a high level of compensation control signal CCS and a low
level of inverted compensation control signal /CCS are
supplied from the timing controller 150, then the high-level
compensation control signal turns on the NMOS transistor
of the first transmission gate TRG1 and, at the same time,
turns off the PMOS transistor of the second transmission
gate TRG2. The low-level inverted compensation control
signal /CCS turns on the PMOS transistor of the first
transmission gate TRG1 and, at the same time, turns off the
NMOS transistor of the second transmission gate TRG2,
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thereby turning on the first transmission gate TRG1 and
turning off the second transmission gate TRG2. Accordingly,
the reference data voltage from the first reference data
generator 125-1 applied to the first transmission gate TRG1
is switched to thereby supply it to the non-inverted input
terminal (+) of the differential amplifier 126-4 and, at the
same time, a data voltage from the D/A converter 124
applied to the second transmission gate TRG2 is shut off.

[0079] In an alternate emboidment, if a low level of
compensation control signal CCS and a high level of
inverted compensation control signal /CCS are supplied
from the timing controller 150, then the low-level compen-
sation control signal turns off the NMOS transistor of the
first transmission gate TRG1 and, at the same time, turns on
the PMOS transistor of the second transmission gate TRG2.
The high-level inverted compensation control signal /CCS
turns off the PMOS transistor of the first transmission gate
TRG1 and, at the same time, turns on the NMOS transistor
of the second transmission gate TRG2, thereby turning off
the first transmission gate TRG1 and turning on the second
transmission gate TRG2. Accordingly, the reference data
voltage from the first reference data generator 125-1 applied
to the first transmission gate TRG1 is shut off and, at the
same time, a data voltage from the D/A converter 124
applied to the second transmission gate TRG2 is switched to
thereby supply it to the non-inverted input terminal (+) of the
differential amplifier 126-d.

[0080] The second switching device 126-b includes third
and fourth transmission gates TRG3 and TRG4 formed by a
combination of a PMOS transistor and a NMOS transistor.
A common output terminal of the third and fourth transmis-
sion gates TRG3 and TRG4 is connected to an inverted input
terminal (-) of the differential amplifier 126-d, and an input
terminal of the first transmission gate TRG1 is connected to
the feedback line FL.1 while an input terminal of the second
transmission gate TRG2 is connected to the output terminal
of the differential 832 amplifier 126-d.

[0081] In this embodiment, a high level of compensation
control signal CCS and a low level of inverted compensation
control signal /CCS are supplied from the timing controller
150, then the high-level compensation control signal turns
on the NMOS transistor of the third transmission gate TRG3
and, at the same time, turns off the PMOS transistor of the
fourth transmission gate TRG4. The low-level inverted
compensation control signal /CCS turns on the PMOS
transistor of the third transmission gate TRG3 and, at the
same time, turns off the NMOS ftransistor of the fourth
transmission gate TRG4, thereby turning on the third trans-
mission gate TRG3 and turning off the fourth transmission
gate TRG4. Accordingly, the feedback voltage fed back
through the feedback line FL1 is switched by the third
transmission gate TRG3 to thereby supply it to an inverted
input terminal (-) of the differential amplifier 126-d and, at
the same time, a switching of the negative feedback voltage
fed back from the output terminal of the differential ampli-
fier 126-d is shut off by the fourth transmission gate TRG4.

[0082] In another embodiment, if a low level of compen-
sation control signal CCS and a high level of inverted
compensation control signal /CCS are supplied from the
timing controller 150, then the low-level compensation
control signal turns off the NMOS transistor of the third
transmission gate TRG3 and, at the same time, turns on the
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PMOS transistor of the fourth transmission gate TRG4. The
high-level inverted compensation control signal /CCS turns
off the PMOS transistor of the third transmission gate TRG3
and, at the same time, turns on the NMOS transistor of the
fourth transmission gate TRG4, thereby turning off the third
transmission gate TRG3 and turning on the fourth transmis-
sion gate TRG4. Accordingly, a switching of the feedback
voltage applied to the third transmission gate TRG3 is shut
off and, at the same time, the negative feedback voltage fed
back from the output terminal of the differential amplifier
126-d is switched by the fourth transmission gate TRG4 to
supply it to the inverted input terminal (-) of the differential
amplifier 126-d.

[0083] The reset unit 126-¢ is configured by a resetting
NMOS transistor RS_which has a gate supplied with an
inverted compensation control signal /CCS from the timing
controller 150, a drain connected to the feedback line FL1,
and a source connected to the ground. In such a reset unit
126-¢. If a low level of inverted compensation control signal
/CCS 1is applied from the timing controller 150, then the
resetting NMOS transistor RS_is turned off to fail to serve
a reset function. Alternatively, if a high level of inverted
compensation control signal /CCS is applied from the timing
controller 150, then the resetting NMOS transistor RS_is
turned on to switch a voltage loaded on the feedback line
FL1 connected to the drain thereof into the ground. As a
result, the reset unit 126-c resets the feedback line FL1.
Accordingly, the present OLED display device can more
accurately control the driving voltage of the organic light
emitting diode OLED with the aid of the feedback voltage
by resetting all of the voltages loaded on the feedback line
FL1 before detecting the feedback voltage.

[0084] The differential amplifier 126-d has an non-in-
verted inverted input terminal (+) connected to the output
terminal of the first switching unit 126-a, an inverted input
terminal (-) connected to the output terminal of the second
switching unit 126-b, and an output terminal connected to
the data line DL1. The output terminal of the differential
amplifier 126-d is negative feedback into the input terminal
of the second switching unit 126-5. The differential amplifier
126-d outputs a data voltage switched by the first switching
device 126-a or a reference data voltage to the data line DL.1
when a negative feedback is made between the output
terminal and the inverted input terminal (<) thereof by way
of the second switching device 126-b. For example, if the
negative feedback between the output terminal and the
inverted input terminal () is shut off and, at the same time,
the feedback voltage fed back through the feedback line FL1
is switched by the second switching unit 126-5 to be applied
to the inverted input terminal (-) of the differential amplifier
126-d, then the differential amplifier 126-d makes a differ-
ential amplification of the data voltage switched by the first
switching 126-a or the reference data voltage on the basis of
the feedback voltage inputted, via the second switching
device 126-b, to the inverted input terminal (=) thereof,
thereby outputting it to the data line DL1.

[0085] A driving procedure of the present OLED display
device having the above-mentioned configuration will be
described in more detail with reference to the attached flow
charts.

[0086] FIG. 6A and FIG. 6B are flow charts that illustrate
a method of driving the organic light emitting diode display
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device according to one embodiment, which illustrate a
pixel commonly connected to the scan lines SL1-1 and
S1.2-1, the data line DL1 and the feedback line FL1 of the
plurality of pixels and a driving process of the first data
compensator 126-1 that supplies a data voltage to this pixel.

[0087] In oneembodiment, as shown in FIG. 6A and FIG.
6B, at S601, the first data driver 126-1 supplies a data
voltage from the D/A converter 124 to the pixel connected
to the data line DL1. In this embodiment, for example, if the
first gate driver 130 supplies a first scanning pulse to the
scan line SL1-1 during a T time as shown in FIG. 7 under
control of the timing controller 150 at S602, then the
switching thin film transistor SW_of the pixel is turned on
during a T time by the first scanning pulse to switch a data
voltage supplied to the data line DL1, thereby supplying it
to the storage capacitor Cst and the gate of the driving thin
film transistor DRV_at S603.

[0088] At S604, the storage capacitor Cst is charged by a
voltage supplied via the switching thin film transistor
SW_and, at the same time, the driving thin film transistor
DRV_is turned on by this voltage, thereby driving the
organic light emitting diode OLED.

[0089] In the state in which the first scanning pulse is
being supplied to the scan line SL.1-1 during the T time as
described above, during a t1 time corresponding to a half of
the T time shown in FIG. 7, the second gate driver 130
applies a low-level signal to the scan line SL2-1 under
control of the timing controller 150 at S605. The timing
controller 150 applies a low-level compensation control
signal CCS to the first and second switching units 126-a and
126-b and, at the same time, applies a high-level level
inverted compensation control signal /CCS to the first and
second switching units 126-a¢ and 126-b and the reset unit
126-¢ at S606. The feedback thin film transistor FB TFT is
turned off during a t1 interval by a low-level signal from the
second gate driver 140 to thereby shut off a feeding back of
the driving voltage of the organic light emitting diode OLED
at S607. In this shut-off feedback state, the resetting TMOS
transistor RS_of the reset unit 126-¢ is turned on by a
high-level inverted compensation control signal /CCS from
the timing controller 150 to switch a voltage loaded on the
feedback line FL1 into the ground during the t1 interval,
thereby resetting the feedback line FL1 at S608. During the
tl interval, the low-level compensation control signal CCS
and the high-level inverted compensation control signal
/CCS turns off the first transmission gate TRG1 of the first
switching unit 126-a and turn on the second transmission
gate TRG2 thereof to switch the data voltage into the
non-inverted input terminal (+) of the differential amplifier
126-d at S609 while turning off the third transmission gate
TRG3 of the second switching unit 126-b and turning on the
fourth transmission gate TRG4 thereof, thereby making a
negative feedback between the output terminal and the
non-inverted input terminal (-) of the differential amplifier
126-d at S610.

[0090] For example, during the tl interval as shown in
FIG. 7, the timing controller 150 supplies a low-level
compensation control signal CCS and a high-level inverted
compensation control signal /CCS to thereby form an
equivalent circuit as shown in FIG. 8A within the first data
driver 126-1. In the case of forming this equivalent circuit,
the differential amplifier 126-d supplies the data voltage to
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inputted the non-inverted input terminal (+) thereof by a
negative feed back between the output terminal and the
inverted input terminal (=) thereof to the data line DL.1 at
S611. In this embodiment, the differential amplifier 126-d
carries out an output buffer function.

[0091] During at2 interval after the lapse of the t1 interval
as shown in FIG. 7, the second gate driver 130 applies a
second scanning pulse to the scan line SL.2-1 at a step S512
under control of the timing controller 150. The timing
controller 150 applies a high-level compensation control
signal CCS to the first and second switching units 126-a and
126-b and, at the same time, applies a low-level inverted
compensation control signal /CCS to the first and second
switching units 126-a and 126-b and the reset unit 126-c at
S613. Accordingly, the feedback thin film transistor FB_is
turned on during the t2 interval by a second scanning pulse
from the second gate driver 140 to thereby feed back a
driving voltage of the organic light emitting diode OLED
through the feedback line FL1 at S614. In this fed back
voltage state, the resetting TMOS transistor RS_of the reset
unit 126-¢ is turned off by a low-level inverted compensation
control signal /CCS from the timing controller 150 to
thereby shut off a resetting of the feedback line FL1 at S615.

[0092] During the t2 interval, the high-level compensation
control signal CCS and the low-level inverted compensation
control signal /CCS from the timing controller 150 turn on
the first transmission gate TRG1 of the first switching unit
126-a and turn off the second transmission gate TRG2 to
thereby switch a reference data voltage from the first refer-
ence data generator 125-1 into the non-inverted input ter-
minal (+) of the differential amplifier 126-d at S616; and turn
on the third transmission gate TRG3 of the second switching
unit 126-b to switch a feedback voltage fed back through the
feedback line FL1 into the inverted input terminal (-) of the
differential amplifier 126-d and, at the same time, turn off the
fourth transmission gate TRG4 to shut off a negative feed-
back between the output terminal and the inverted input
terminal (=) of the differential amplifier 126-d at S617.

[0093] For example, during the t2 interval as shown in
FIG. 7, the timing controller 150 supplies a high-level
compensation control signal CCS and a low-level inverted
compensation control signal /CCS to thereby form an
equivalent circuit in which a reference data voltage from the
first reference data generator 125-1 and a feedback voltage
are supplied to the non-inverted input terminal (+) and the
inverted input terminal (=) of the differential amplifier 126-d
as shown in FIG. 8B within the first data compensator 126-1.
In the case of forming this equivalent circuit, the differential
amplifier 126-d makes a differential amplification of the
reference data voltage inputted to the non-inverted input
terminal (+) thereof on a basis of the feedback voltage
inputted to the inverted input terminal (=) thereof to supply
it to the data line DL1 at S618.

[0094] As described above, when the threshold voltage
value of the driving thin film transistor DRV _is raised to
reduce the driving voltage of the organic light emitting diode
OLED, the present OLED display device feeds back this
driving voltage, and automatically compensates for the
driving voltage of the organic light emitting diode OLED in
accordance with a magnitude of the fed-back voltage.

[0095] Alternatively, if the feedback thin film transistor
FB_is added within the pixel, then there is raised a problem
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in that a size of the pixel is increased and the aperture ratio
is reduced. But, if the present embodiments are implemented
using a top emission that forms a transparent electrode at an
upper portion and an opaque transparent electrode at a lower
portion, and forms an organic light emitting layer between
the transparent electrode of the upper portion and the opaque
transparent electrode of the lower portion to thereby emit a
light toward a transparent electrode positioned the upper
portion, then the size of the pixel and the aperture ratio are
not changed although the feedback thin film transistor FB_is
added within the pixel.

[0096] As described above, according to the present
embodiment, when the threshold voltage value of the driv-
ing thin film transistor is deteriorated due to, for example, a
direct current voltage or is raised due to, for example, a
peripheral high temperature circumstance to reduce the
driving voltage of the organic light emitting diode OLED,
the data voltages supplied to the data lines are controlled in
accordance with a magnitude of the feedback voltage made
by a feeding back operation of the driving voltage of the
organic light emitting diode.

[0097] In one embodiment, voltage supplied to the gate of
the driving thin film transistor is increased in proportion to
the raised threshold voltage value to thereby automatically
compensate for the driving voltage of the organic light
emitting diode. Accordingly, it becomes possible to prevent
brightness of the organic light emitting diode from being
reduced due to, for example, deterioration of the driving thin
film transistor or due to, for example, a peripheral high
temperature circumstance.

[0098] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. An organic light emitting diode display device, com-
prising:

a display panel including a plurality of first and second
scan lines and a plurality of data lines, a plurality of
pixels provided at intersections between the plurality of
first and second scan lines and the plurality of data lines
and a plurality of feedback lines connected to the
plurality of pixels;

a timing controller;
a first gate driver;
a second gate driver; and

a data driver that generates a plurality of data voltages that
have a level proportional to a gray scale level of a
digital data supplied from the timing controller, and
supplies the data voltages to the plurality of data lines
and compensates for the data voltages in accordance
with a magnitude of the feedback voltages from the
plurality of pixels fed back through the plurality of
feedback lines under control of the timing controller.
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2. The organic light emitting diode display device accord-
ing to claim 1, wherein each of the plurality of pixels
includes:

a first switching device being turned on by a first scanning
pulse, to switch the data voltage supplied to the data
line;

a storage capacitor that charges the voltage supplied by
the first switching device;

an organic light emitting diode that receives a driving
current generated by a high-level electric potential
supply voltage to make an organic light emission;

a second switching device being turned on by a voltage
applied via the first switching device or a voltage
supplied from the storage capacitor, to drive the organic
light emitting diode; and

a third switching device being turned on by a second
scanning pulse, to switch the driving voltage of the
organic light emitting diode into the feedback line.

3. The organic light emitting diode display device accord-

ing to claim 2, wherein the third switching device is a thin
film transistor having:

a gate connected to the second scan line,

a drain commonly connected to the second switching
device and the organic light emitting diode, and

a source connected to the feedback line.

4. The organic light emitting diode display device accord-
ing to claim 1, wherein the data driver includes:

a plurality of reference data generators that generate a
plurality of reference data voltages having a level that
is proportional to a gray scale level of a digital data
supplied from the timing controller; and

a plurality of data compensators that supply a data voltage
to the data line connected to itself among a plurality of
data lines and making a differential amplification of a
reference data voltage applied to itself among reference
data voltages from the plurality of reference data gen-
erators on the basis of a feedback voltage fed back
through a feedback line connected to itself among a
plurality of feedback lines to the data line under control
of the timing controller.
5. The organic light emitting diode display device accord-
ing to claim 4, wherein each of the plurality of data
compensators includes:

a first switching device that selectively switches the
reference data voltage and the data voltage in response
to first and second control signals supplied from the
timing controller;

a second switching device that selectively switches the
feedback voltage from the pixel connected to itself and
a negative feedback voltage from the output terminal
thereof in response to the first and second control
signals;

areset unit that resets the feedback line connected to itself
in response to the second control signal; and

a differential amplifier that makes a differential amplifi-
cation of a voltage switched by the first switching
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device and a voltage switched by the second switching
device to supply it to the data line.

6. The organic light emitting diode display device accord-
ing to claim 5, wherein the first switching unit includes first
and second transmission gates formed by a combination of
a PMOS transistor and a NMOS transistor, and

wherein a common output terminal of the first and second
transmission gates is connected to a non-inverted input
terminal of the differential amplifier, an input terminal
of the first transmission gate is supplied with a refer-
ence data voltage from a reference data generator that
corresponds to itself among a plurality of reference data
generators, and an input terminal of the second trans-
mission gate is supplied with the data voltage.

7. The organic light emitting diode display device accord-
ing to claim 6, wherein the second switching unit includes
third and fourth transmission gates formed by a combination
of a PMOS transistor or a NMOS transistor, and a common
output terminal of the third and fourth transmission gates is
connected to an inverted input terminal of the differential
amplifier, an input terminal of the third transmission gate is
connected to the feedback line, and an input terminal of the
fourth transmission gate is connected to the output terminal
of the differential amplifier.

8. The organic light emitting diode display device accord-
ing to claim 7, wherein the reset unit includes:

a NMOS transistor having a gate supplied with the second
control signal, a drain connected to the feedback line
and a source connected to a ground.

9. An organic light emitting diode display device, com-

prising:

a display panel including a plurality of first and second
scan lines and a plurality of data linesand a plurality of
pixels connected to a plurality of feedback lines,

wherein each of the plurality of pixels includes a first
switching device being turned on by a first scanning
pulse supplied to the first scan line to switch a data
voltage supplied to the data line;

a storage capacitor that charges the voltage supplied by
the first switching device;

an organic light emitting diode that receives a driving
current generated by a high-level electric potential
supply voltage to make an organic light emission;

a second switching device being turned on by a voltage
applied via the first switching device or a voltage
supplied from the storage capacitor to drive the organic
light emitting diode; and

a third switching device being turned on by a second
scanning pulse supplied to the second scan line to
switch the driving voltage of the organic light emitting
diode into the feedback line.

10. The organic light emitting diode display device

according to claim 9, wherein the third switching device is
a thin film transistor comprising:

a gate connected to the second scan line,

a drain commonly connected to the second switching
device and the organic light emitting diode, and

a source connected to the feedback line.
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11. An organic light emitting diode display device, com-
prising:

a data driver that supplies a data voltage to a data line, the
data driver being configured by a plurality of data
compensators that compensate for the data voltage in
accordance with a magnitude of a feedback voltage
from the pixel fed back through the feedback line in
response to a control of a timing controller,

the plurality of data compensators comprising:

a first switching device that switches a reference data
voltage and a data voltage in response to first and
second control signals from the timing controller;

a second switching device that switches the feedback
voltage and a negative feedback voltage from the
output terminal thereof in response to the first and
second control signals; and

a differential amplifier that makes a differential amplifi-
cation of a voltage switched by the first switching
device and a voltage switched by the second switching
device and supplies it to the data line.

12. The organic light emitting diode display device
according to claim 11, wherein the first switching device
includes first and second transmission gates formed by a
combination of a PMOS transistor and a NMOS transistor,
and

wherein a common output terminal of the first and second
transmission gates is connected to a non-inverted input
terminal of the differential amplifier, an input terminal
of the first transmission gate is supplied with the
reference data voltage and an input terminal of the
second transmission gate is supplied with the data
voltage.

13. The organic light emitting diode display device
according to claim 12, wherein the second switching device
comprises third and fourth transmission gates formed by a
combination of a PMOS transistor and a NMOS transistor,
and

wherein a common output terminal of the third and fourth
transmission gates is connected to an inverted input
terminal of the differential amplifier, an input terminal
of the third transmission gate is connected to the
feedback line, and an input terminal of the fourth
transmission gate is connected to the output terminal of
the differential amplifier.

14. The organic light emitting diode display device

according to claim 13, further comprising:

areset unit that resets the feedback line in response to the
second signal.
15. The organic light emitting diode display device
according to claim 14, further comprising:

a NMOS transistor comprising a gate supplied with the
second control signal, a drain connected to the feed-
back line and a source connected to a ground.

16. A method of driving an organic light emitting diode

display device, comprising:

generating a first scanning pulse and supplying it to a first
scan line connected to a pixel;

supplying a data voltage to a data line connected to the
pixel selected by the first scanning pulse;
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generating a second scanning pulse and supplying it to a
second scan line connected to the pixel;

generating a reference data voltage comprising a level that
is proportional to a gray scale level of the inputted
digital data;

feeding back a voltage of the pixel through a feedback line
during an application time of the second scanning
pulse; and

compensating for the data voltage supplied to the data line
in accordance with a magnitude of a voltage fed back
by using the reference data voltage.
17. The method according to claim 16, wherein compen-
sating for the data voltage comprises:

feeding back a voltage of the pixel through a feedback line
during an application time of the second scanning
pulse.

18. The method according to claim 17, further compris-
ing:

resetting the feedback line prior to an application of the
second scanning pulse.

19. The method according to claim 16, wherein compen-
sating for the data voltage comprises:

making a differential amplification of a reference data
voltage on the basis of the feedback to supply it to the
data line.
20. An organic light emitting diode display device, com-
prising:

a display panel including a plurality of first and second
scan lines and a plurality of data lines, a plurality of
pixels provided at intersections between the plurality of
first and second scan lines and the plurality of data lines
and a plurality of feedback lines connected to the
plurality of pixels;

a means for controlling an application of first and second
scanning pulses supplied to the plurality of first and
second scan lines, respectively and for controlling an
application of data voltages to the plurality of data
lines;

a means for sequentially applying the first scanning pulse
and selecting the pixel to the plurality of first scan lines
under control of the timing controller;

a means for applying the second scanning pulse that
controls the voltage feedback from the plurality of
pixels to the plurality of second scan lines under control
of the timing controller; and

a means for generating a plurality of reference data
voltages that have a level proportional to a gray scale
level of a digital data supplied from the timing con-
troller, and supplying the data voltages to the plurality
of data lines and compensates for the data voltages in
accordance with a magnitude of the feedback voltages
from the plurality of pixels fed back through the
plurality of feedback lines under control of the timing
controller.
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