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(57) ABSTRACT

A display device includes a plurality of pixels, each pixel
including an organic light emitting diode (OLED) and a driv-
ing transistor, a sustain power supply unit applying a first
sustain voltage to a plurality of data lines connected to the
plurality of pixels, and a data driver applying one of a data
signal and a second sustain voltage to the plurality of data
lines. For each pixel, the sustain power supply unitapplies the
first sustain voltage as a first level voltage to reset a gate
voltage of the driving transistor and applies the first sustain
voltage as a second level voltage to increase the gate voltage
of the driving transistor. When an anode voltage of the OLED
in each pixel is discharged to be reset, the anode voltage ofthe
OLED is controlled according to a voltage difference
between the first level voltage and the second level voltage.
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DISPLAY DEVICE AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to and the benefit of Korean Patent Application No.
10-2012-0100104 filed in the Korean Intellectual Property
Office on Sep. 10, 2012, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments relate to an active matrix organic light
emitting diode (OLED) display and a driving method thereof.
[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
uses an organic light emitting diode (OLED) having lumi-
nance that is controlled by a current or a voltage. The organic
light emitting diode (OLED) includes an anode and a cathode
forming an electric field, and an organic light emitting mate-
rial emitting light by the electric field.

[0006] In general, organic light emitting diode (OLED)
displays are classified into a passive matrix type of OLED
(PMOLED) and an active matrix type of OLED (AMOLED)
according to a driving method of the organic light emitting
diode (OLED). The active matrix type, in which unit pixels
are selectively lit, is primarily used because of good of reso-
lution, contrast, and operation speed.

[0007] One pixel of the active matrix OLED includes the
organic light emitting diode (OLED), a driving transistor
controlling a current amount supplied to the organic light
emitting diode (OLED), and a switching transistor transmit-
ting a data signal controlling a light emitting amount of the
organic light emitting diode (OLED) to the driving transistor.
[0008] In one frame, the driving transistor supplies a cur-
rent corresponding to the data voltage applied to the gate
electrode to the organic light emitting diode (OLED). In a
next frame, the gate voltage of the driving transistor must be
reset to remove hysteresis. If the gate voltage of the driving
transistor of the previous frame is not sufficiently reset, the
data voltage is incorrectly reflected to the gate electrode of the
driving transistor such that the organic light emitting diode
(OLED) may not emit the light with desired brightness, and
thereby image quality of the display device may be deterio-
rated.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of and therefore it may contain information
that does not form the prior art that is already known in this
country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0010] One or more embodiments are directed to a display
device that includes a plurality of pixels, a sustain power
supply unit applying a first sustain voltage to a plurality of
data lines connected to a plurality of pixels; and a data driver
applying one of a data signal and a second sustain voltage to
aplurality of data lines, wherein the sustain power supply unit
applies the first sustain voltage as a first level voltage to reset
the gate voltage of the driving transistor included in a plurality
of pixels, and applies the first sustain voltage as a second level
voltage to increase the gate voltage of the driving transistor,
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and when the anode voltage of the organic light emitting
diode (OLED) included in a plurality of pixels is discharged
to be reset, the anode voltage of the organic light emitting
diode (OLED) is controlled according to the voltage differ-
ence between the first level voltage and the second level
voltage.

[0011] A plurality of pixels may respectively include: an
organic light emitting diode (OLED); a driving transistor
controlling a driving current supplied to the organic light
emitting diode (OLED); a compensation capacitor including
one electrode connected to the gate electrode of the driving
transistor; a switching transistor connecting the other elec-
trode of the compensation capacitor and the data line; and a
compensation transistor connecting the gate electrode of the
driving transistor and the anode of the organic light emitting
diode (OLED).

[0012] A MUX unit connecting one of the sustain power
supply unit and the data driver to a plurality of data lines may
be further included.

[0013] The MUX unit may include a plurality of unit
MUXSs respectively connected to a plurality of data lines, and
the unit MUX may include: a first transistor including a gate
electrode applied with the driving control signal, one elec-
trode connected to the sustain power supply unit, and the
other electrode connected to the data line; and a second tran-
sistor including a gate electrode applied with the driving
control signal, one electrode connected to the data driver, and
the other electrode connected to the data line, wherein one of
the first transistor and the second transistor may be a p-chan-
nel field effect transistor, and the other may be an n-channel
field effect transistor.

[0014] A power supply unit determining a level of a first
power source voltage and a second power source voltage
providing a driving current of the organic light emitting diode
(OLED) and supplying the level to the power source line
connected to a plurality of pixels may be further included.
[0015] After the gate voltage of the driving transistor is
increased, the power supply unit may reverse the voltage
difference between the first power source voltage and the
second power source voltage to reset the anode voltage of the
organic light emitting diode (OLED).

[0016] A compensation control signal unit applying a com-
pensation control signal to the gate electrode of the compen-
sation transistor to diode-connect the driving transistor and
storing a voltage of which the threshold voltage of the driving
transistor is reflected to the compensation capacitor may be
further included.

[0017] When the driving transistor is diode-connected, the
MUX unit may connect the data driver to a plurality of data
lines, and the data driver may apply the second sustain voltage
to a plurality of data lines.

[0018] A scan driver sequentially applying a plurality of
scan signals to a plurality of scan line connected to a plurality
of pixels may be further included, and the data driver may
apply the data signal to a plurality of data lines by correspond-
ing to a plurality of scan signals to write the data to a plurality
of pixels.

[0019] After writing the data to a plurality of pixels, the
power supply unit may change one voltage level of the first
power source voltage and the second power source voltage to
simultaneously emit a plurality of pixels.

[0020] One ormore embodiments may provide a method of
driving a display device including a plurality of pixels includ-
ing an organic light emitting diode (OLED), a driving tran-
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sistor controlling a driving current supplied to the organic
light emitting diode (OLED), and a compensation capacitor
having one electrode connected to a gate electrode of the
driving transistor, the method including: applying a first sus-
tain voltage to the other electrode of the compensation capaci-
tor as a first level voltage to reset a gate voltage of the driving
transistor; applying the first sustain voltage to the other elec-
trode of the compensation capacitor as a second level voltage
to increase the gate voltage of the driving transistor; discharg-
ing an anode voltage of the organic light emitting diode
(OLED) to be reset; storing a voltage reflected by a threshold
voltage of the driving transistor to the compensation capaci-
tor; applying a data voltage to the other electrode of the
compensation capacitor to reflect the data voltage to the gate
voltage of the driving transistor; and light emitting the organic
light emitting diode (OLED) according to the current flowing
in the driving transistor by the gate voltage reflected by the
data voltage, wherein in the discharging and the resetting of
the anode voltage of the organic light emitting diode (OLED),
the anode voltage of the organic light emitting diode (OLED)
is controlled according to the voltage difference between the
first level voltage and the second level voltage.

[0021] The storing of the voltage in which the threshold
voltage of the driving transistor is reflected to the compensa-
tion capacitor may include applying a second sustain voltage
to the other electrode of the compensation capacitor; and
diode-connecting the driving transistor.

[0022] The reflecting of the data voltage to the gate voltage
of the driving transistor may include applying the first power
source voltage and the second power source voltage provid-
ing the driving current of the organic light emitting diode
(OLED) with the same voltage level.

[0023] The light emitting of the organic light emitting
diode (OLED) may include generating a voltage difference
between the first power source voltage and the second power
source voltage by changing one voltage level of the first
power source voltage and the second power source voltage.
[0024] The light emitting of the organic light emitting
diode (OLED) may be simultaneously performed in a plural-
ity of pixels.

[0025] The reverse bias generated in the organic light emit-
ting diode (OLED) and the dark spot generated in the screen
may be minimized, thereby improving the display quality of
the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG.11isablock diagram of a display device accord-
ing to an exemplary embodiment.

[0027] FIG.2isadiagram showing an operation of a simul-
taneous light emitting method of a display device according
to an exemplary embodiment.

[0028] FIG. 3 is acircuit diagram of a pixel according to an
exemplary embodiment.

[0029] FIG. 4is ablock diagram of one example of a MUX
unit included in the display device shown in FIG. 1.

[0030] FIG. 51is a timing diagram of a driving method of a
display device according to an exemplary embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0031] In the following detailed description, only certain
exemplary embodiments of have been shown and described,
simply by way of illustration. In the following detailed
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description, only certain exemplary embodiments have been
shown and described, simply by way of illustration.

[0032] The drawings and description are to be regarded as
illustrative in nature and not restrictive, and like reference
numerals designate like elements throughout the specifica-
tion.

[0033] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “electrically coupled” to the other element
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

[0034] FIG. 1isablockdiagram ofa display device accord-
ing to an exemplary embodiment. Referring to FIG. 1, a
display device 10 includes a signal controller 100, a scan
driver 200, a data driver 300, a power supply unit 400, a
compensation control signal unit 500, a sustain power supply
unit 600, a MUX unit 700, and a display unit 800.

[0035] Thesignal controller 100 receives a video signal Ims
and a synchronization signal input from an external device.
The input video signal ImS includes luminance information
on a plurality of pixels. The luminance has a predetermined
number of grays, for example, 1024=2"°, 256=2%, or 64=2°.
The synchronization signal includes a horizontal synchroni-
zation signal Hsync, a vertical synchronization signal Vsync,
and a main clock signal MCLK.

[0036] The signal controller 100 generates the first to the
sixth driving control signals CONT1, CONT2, CONTS3,
CONT4, CONTS, and CONTE, and an image data signal
ImD according to the video signal ImS, the horizontal syn-
chronization signal Hsync, the vertical synchronization sig-
nal Vsync, and the main clock signal MCLK.

[0037] The signal controller 100 generates the image data
signal ImD by dividing the video signal ImS into a frame unit
according to the vertical synchronization signal Vsync and
dividing the image data signal ImS into a scan line unit
according to the horizontal synchronization signal Hsync.
The signal controller 100 transmits the image data signal ImD
along with the first driving control signal CONT1 to the data
driver 300.

[0038] The display unit 800 is a display area including a
plurality of pixels. A plurality of scan lines substantially
extend in a row direction and almost parallel with each other,
and a plurality of data lines and a plurality of power lines
substantially extend in a column direction and almost parallel
with each other are formed in the display unit 800. The scan
lines, the data lines, and the power lines are connected to the
plurality of pixels. The plurality of pixels may be arranged
substantially in a matrix format.

[0039] The scan driver 200 is connected to a plurality of
scan lines and generates a plurality of scan signals S[1]-S[n]
according to the second driving control signal CONT2. The
scan driver 200 may sequentially apply the scan signals S[1]-
S[n] of the gate-on voltage to a plurality of scan lines.

[0040] The data driver 300 is connected to a plurality of
data lines through the MUX unit 700. The data driver 300
samples and holds the image data signal ImD input according
to the first driving control signal CONT1 and transmits a
plurality of data signals data[1]-data[m] to a plurality of data
lines. The data driver 300 applies the data signals data[1]-data
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[m] having a predetermined voltage range to a plurality of
data lines by corresponding to the scan signals S[1]-S[n] of
the gate-on voltage.

[0041] The power supply unit 400 determines a level of the
first power source voltage ELVDD and the second power
source voltage ELVSS according to the third driving control
signal CONT3 to supply the level to the power source line
connected to a plurality of pixels. The first power source
voltage ELVDD and the second power source voltage ELVSS
provide the driving current of the pixel.

[0042] The compensation control signal unit 500 deter-
mines the level of the compensation control signal GC
according to the fourth driving control signal CONT4 to
apply it to a compensation control line connected to a plural-
ity of pixels.

[0043] The sustain power supply unit 600 is connected to a
plurality of data lines through the MUX unit 700 and deter-
mines the level of the first sustain voltage Vsusg according to
the fifth driving control signal CONTS to apply it to a plural-
ity of data lines. The sustain power supply unit 600 applies the
first sustain voltage Vsusg as the first level to reset the gate
voltage of the driving transistor included in a plurality of
pixels, and applies the first sustain voltage Vsusg as the sec-
ond level to control a voltage difference between both termi-
nals of the organic light emitting diode (OLED) included in a
plurality of pixels.

[0044] The MUX unit 700 connects one of the data driver
300 and the sustain power supply unit 600 to a plurality of
data lines according to the sixth driving control signal
CONTS$. That is, the MUX unit 700 applies one of the data
signals data[1]-data[m] and the first sustain voltage Vsusg to
a plurality of data lines. The sixth driving control signal
CONT6 may be referred to as a sustain voltage enable signal
SUS_ENB applying the first sustain voltage Vsusg to a plu-
rality of data lines.

[0045] FIG.2isadiagram showing an operation of a simul-
taneous light emitting method of a display device according
to an exemplary embodiment. Referring to FIG. 2, the display
device 10 according to the exemplary embodiment is
described as an organic light emitting diode display using an
organic light emitting diode. However, embodiments are not
limited thereto, and may be applied to various display
devices.

[0046] Oneframe period in which one image is displayed to
the display unit 800 includes a reset period (a) resetting the
driving voltage of the organic light emitting diode (OLED) of
the pixel, a compensation period (b) compensating a thresh-
old voltage of the driving transistor of the pixel, a scan period
(c) in which the data signal is transmitted to a plurality of
pixels, and a light emitting period (d) in which a plurality of
pixels emit the light corresponding to the transmitted data
signal.

[0047] As shown, the operation in the scan period (c) is
sequentially performed for each scan line, however the dis-
play operation of the reset period (a), the compensation
period (b), and the light emitting period (d) are simulta-
neously and totally performed in the entire display unit 600.
[0048] FIG. 3 is a circuit diagram of a pixel according to an
exemplary embodiment. Only a single pixel of the plurality of
pixels included in the display device of FIG. 1 s illustrated for
simplicity.

[0049] Referring to FIG. 3, the pixel 20 includes a switch-
ing transistor M1, a driving transistor M2, a compensation
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transistor M3, a storage capacitor C1, a compensation capaci-
tor C2, and an organic light emitting diode (OLED).

[0050] The switching transistor M1 includes a gate elec-
trode connected to the scan line, a first electrode connected to
the data line Dj, and a second electrode connected to the first
node N1. The switching transistor M is turned on by the scan
signal S[i] of the gate-on voltage Von applied to the scan line
such that the voltage applied to the data line Dj is transmitted
to the first node N1.

[0051] The driving transistor M2 includes a gate electrode
connected to the second node N2, a first electrode connected
to the first power source voltage ELVDD, and a second elec-
trode connected to the third node N3. The third node N3 is
connected to an anode of the organic light emitting diode
(OLED). The driving transistor M2 controls the driving cur-
rent supplied to the organic light emitting diode (OLED) from
the first power source voltage ELVDD.

[0052] The compensation transistor M3 includes the gate
electrode connected to the compensation control line, one
electrode connected to the second node N2, and the other
electrode connected to the third node N3. The compensation
transistor M3 is turned on by the compensation control signal
GC of the gate-on voltage applied to the compensation con-
trol line connected to the gate electrode of the driving tran-
sistor M2 and the other electrode.

[0053] The storage capacitor C1 includes a first electrode
connected to the first node and a second electrode connected
to the first power source voltage ELVDD. The compensation
capacitor C2 includes a first electrode connected to the sec-
ond node N2 and a second electrode connected to the first
node N1.

[0054] The organic light emitting diode (OLED) has an
anode connected to the third node N3 and a cathode con-
nected to the second power source voltage ELVSS. The
organic light emitting diode (OLED) can emit one color of
light of primary colors. As examples of the primary colors,
there may be three primary colors of red, green, and blue, and
a desired color may be displayed by a spatial and/or temporal
sum of these three primary colors.

[0055] The switching transistor M1, the driving transistor
M2, and the compensation transistor M3 may be p-channel
field effect transistors. Here, the gate-on voltage turning on
the switching transistor M1, the driving transistor M2, and the
compensation transistor M3 is a logic low level voltage, and
the gate-off voltage turning them off is a logic high level
voltage.

[0056] The switching transistor M1, the driving transistor
M2, and the compensation transistor M3 are p-channel field
effect transistors, however at least one of the switching tran-
sistor M1, the driving transistor M2, and the compensation
transistor M3 may be an n-channel field effect transistor, and
the gate-on voltage for turning on the n-channel electric field
effect transistor is the logic high voltage, while the gate-off
voltage for turning it off is the logic low voltage.

[0057] The first power source voltage ELVDD and the sec-
ond power source voltage ELVSS supply the driving voltage
for the pixel operation.

[0058] FIG. 4 is a block diagram of one example of a unit
MUX included in the display device of FIG. 1. Referring to
FIG. 4, the MUX unit 700 includes a plurality of unit MUXs
7005 respectively connected to a plurality of data lines. The
unit MUX 7007 includes a first transistor M11 and a second
transistor M12.
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[0059] The first transistor M11 has a gate electrode receiv-
ing the sixth driving control signal CONTS, i.e., the sustain
voltage enable signal SUS_ENB, a first electrode connected
to the sustain power supply unit 600 and receiving the first
sustain voltage Vsusg, and a second electrode connected to
the data line Dj. The second transistor M12 includes a gate
electrode receiving the sustain voltage enable signal SUS_
ENB, a first electrode connected to the data driver 300 and
receiving the data signal data[j], and a second electrode con-
nected to the data line Dj.

[0060] The first transistor M11 may be the p-channel field
effect transistor, and the second transistor M12 may be the
n-channel field effect transistor. That is, the first transistor
M11 is turned on by the sustain voltage enable signal SUS_
ENB of the logic low level to apply the first sustain voltage
Vsusg to the data line Dj and, at this time, the second transis-
tor M12 is turned off. Also, the second transistor M12 is
turned on by the sustain voltage enable signal SUS_ENB of
the logic high level to apply the data signal data[j] to the data
line Dj and, at this time, the first transistor M11 is turned off.
[0061] Here, the first transistor M11 is the p-channel field
effect transistor and the second transistor M12 is the n-chan-
nel field effect transistor. Alternatively, the first transistor
M11 may be the n-channel field effect transistor and the
second transistor M12 may be the p-channel field effect tran-
sistor.

[0062] FIG.5is atiming diagram of a driving method of a
display device according to an exemplary embodiment.
[0063] Referring to FIGS. 110 5, the reset period a includes
a sustain voltage enable period a0 in which the first sustain
voltage Vsusg is applied to the data line Dj. When the first
transistor M11 of the unit MUX 700y is the p-channel field
effect transistor, the sustain voltage enable signal SUS_ENB
applied during the sustain voltage enable period a0 has the
logic low level voltage.

[0064] The sustain voltage enable period a0 includes the
first period al in which a first sustain voltage Vsusg is applied
as the logic low level voltage, e.g., 0V, and a second period a2
in which the first sustain voltage Vsusg is changed and
applied as the logic high level voltage, e.g., 5V. The second
period a2 is a period from a time that the first sustain voltage
Vsusg is changed into the logic high level voltage until a third
period a3 at which the first power source voltage ELVDD
changes from the logic high level voltage, e.g., 14 V, to the
logic low level voltage, e.g., O V.

[0065] <The First Period al and the Second Period a2>
[0066] In the first period al and the second period a2, a
plurality of scan signals S[1]-S[n] are applied as the logic low
level voltage, e.g., =5V. At this time, the first power source
voltage ELVDD and the second power source voltage ELVSS
are applied as the logic high level voltage, e.g.. 14 V, the
compensation control signal GC is applied as the logic high
level voltage, e.g., 17V, and the data line Dj receives the first
sustain voltage Vsusg of the logic low level voltage, e.g., 0 V.
A plurality of data lines are not connected to the data driver
300 in the sustain voltage enable period a0 such that the data
voltage may be applied with an arbitrary voltage or a prede-
termined second sustain voltage Vsus during the sustain volt-
age enable period a0.

[0067] The switching transistor M1 is turned on by the scan
signals S[1]-S[n] of the logic low level voltage, e.g., -5V, and
the first node N1 receives the first sustain voltage Vsusg of the
logic low level voltage, e.g., 0 V. The voltage of the first node
N1 changes from the data voltage Vdat applied in the scan
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period of the previous frame to the first sustain voltage Vsusg,
and the voltage change amount of the first node N1 becomes
Vsusg-Vdat. The data voltage Vdat means the voltage of the
data signal data[j] and may have a range of; e.g., 5.5V to 13
V.

[0068] Thevoltage ofthe second node N2 is changed by the
voltage change amount of the first node N1 due to the cou-
pling by the compensation capacitor C2. The voltage of the
second node N2 becomes a state of ELVDD+Vth+(Vdat-
Vsus) in the scan period of the previous frame. This will be
described later in a description for the scan period (¢).

[0069] The voltage of the second node N2 becomes
ELVDD+Vth+(Vdat-Vsus +(Vsusg-Vdat)=ELVDD+Vth-
Vsus+Vsusg according to the voltage change of the first node
N1. Here, ELVDD means the first power source voltage
ELVDD, Vth means a threshold voltage of the driving tran-
sistor M2, Vsus means the second sustain voltage of a prede-
termined level, e.g., 11V, applied to the plurality of data lines
by the data driver 300 in a period other than the scan period
(c).

[0070] For the following explanation, example values have
been assumed, but embodiments are not limited thereto. In
particular, it is assumed that ELVDD is 14 V, the threshold
voltage Vth ofthe driving transistor M2 is =3 V, and Vsus is 11
\/7

[0071] In the first period al, it is assumed that the first
sustain voltage Vsusg is 0 V such that the voltage of the
second node N2 becomes 14-3-11+0=0V. The first period al
is a period in which the gate voltage of the driving transistor
M2 is reset as 0V to remove the hysteresis may occupy most
of the sustain voltage enable period a0.

[0072] In the second period a2, it is assumed that the first
sustain voltage Vsusg is applied as 5 V such that the voltage of
the second node N2 becomes 14-3-11+5=5 V. By increasing
the voltage of the second node N2 from 0V to 5V through the
second period a2, in the later third period a3, the reverse bias
of the organic light emitting diode (OLED) may be reduced.
That is, the second period a2 is a period to control the reverse
bias of the organic light emitting diode (OLED), i.e., the
voltage difference of both terminals.

[0073] <The Third Period a3>

[0074] In the third period a3, the second power source
voltage ELVSS maintains the logic high level voltage, e.g., 14
V, and the first power source voltage ELVDD is changed into
the logic low level voltage, e.g., 0 V. At this time, the scan
signal S[1]-S[n] is applied as the logic low level voltage, e.g.,
-5V, and the compensation control signal GC is applied as the
logic high level voltage, e.g., 17 V.

[0075] The voltage difference of the first power source
voltage ELVDD and the second power source voltage ELVSS
is reversed. Accordingly, the anode voltage of the organic
light emitting diode (OLED) is higher than the first power
source voltage ELVDD, and the anode of the organic light
emitting diode (OLED) becomes the source relative to the
driving transistor M2. The gate voltage of the driving transis-
tor M2 is ELVDD+Vth-Vsus+Vsusg. The driving transistor
M2 is turned on according the voltage difference of the gate-
the source, and the current flows from the anode of the organic
light emitting diode (OLED) to the first power source voltage
ELVDD through the driving transistor M2. At this time, the
current flowing through the driving transistor M2 flows until
the anode voltage of the organic light emitting diode (OLED)
reaches ELVDD-Vsus+Vsusg.
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[0076] 1In the second period a2, the gate voltage of the
driving  transistor M2 becomes ELVDD+Vth-Vsus+
Vsusg=5 V such that the anode voltage of the organic light
emitting diode (OLED) becomes ELVDD-Vsus+Vsusg=8 V.
That is, the anode voltage of the organic light emitting diode
(OLED) is discharged to 8 V to be reset. At this time, the
voltage difference between both terminals of the organic light
emitting diode (OLED) becomes 14-8=6 V.

[0077] Ifthe voltage of Vsusg is maintained as 0 V without
the second period a2, the gate voltage of the driving transistor
M2 becomes ELVDD+Vth-Vsus+Vsusg =0 V in the third
period a3, and the anode voltage of the organic light emitting
diode (OLED) becomes ELVDD-Vsus+Vsusg=3 V such that
the voltage difference of both terminals of the organic light
emitting diode (OLED) becomes 14-3=11V.

[0078] As described above, in the second period a2 directly
before the third period a3 in which the first power source
voltage ELVDD is decreased to 0V, the first sustain voltage
Vsusg is changed from the first level voltage of 0 V to the
second level voltage of 5V such that the anode voltage of the
organic light emitting diode (OLED) is controlled according
to the voltage difference between the first level voltage and
the second level voltage of the first sustain voltage in the third
period a3 in which the anode voltage of the organic light
emitting diode (OLED) is discharged and reset.

[0079] That is, the reverse bias of the organic light emitting
diode (OLED) generated in the reset period (a) may be
reduced, and generation of a dark spot due to the reverse bias
of the high voltage generated in the organic light emitting
diode (OLED) may be minimized.

[0080] Once the reset operation is completed within the
reset period (a), the first power source voltage ELVDD is
converted into the logic high level voltage, e.g., 14 V.

[0081] <The Compensation Period (b)>

[0082] In the compensation period (b), the scan signals
S[1]-S[n] are applied as the logic low level voltage, e.g., =5V,
and the compensation control signal GC is applied as the logic
low level voltage, e.g.. 0 V. The first power source voltage
ELVDD and the second power source voltage ELVSS are
applied as the logic high level voltage, e.g., 14 V. At this time,
the sustain voltage enable signal SUS_ENB is applied as the
logic high level voltage, e.g., 15V, such the data signal data[j]
is supplied to the data line Dj as the second sustain voltage
Vsus.

[0083] The switching transistor M1 and the compensation
transistor M3 are turned on. The second sustain voltage Vsus
is transmitted to the first node N1 as the switching transistor
M1 is turned on. The driving transistor M2 is diode-connected
as the compensation transistor M3 is turned on. Due to the
diode-connection of the driving transistor M2, the voltage of
the third node N3 becomes a voltage of the first power source
voltage ELVDD. Also, the gate voltage of the driving transis-
tor M2, i.e., the voltage of the second node N2, becomes
ELVDD+Vth. The voltage ELVDD+Vt-Vsus is stored by the
compensation transistor C2.

[0084] As described above, during the compensation
period (b), the compensation capacitor C2 stores the voltage
ELVDD+Vth-Vsus reflected by the threshold voltage Vth of
the driving transistor M2. After the compensation period (b),
the compensation control signal GC and a plurality of scan
signals S[1]-S[n] are converted into the logic high level volt-
age. Although the compensation transistor M3 is turned off
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and the switching transistor M1 is turned off, the ELVDD+
Vth-Vsus voltage stored in the conipensation capacitor C2 is
maintained.

[0085] <The Scan Period (c)>

[0086] In the scan period (c), a plurality of scan signals
S[1]-S[n] are sequentially applied as the logic low level volt-
age, e.g., =5V, such that the switching transistor M1 is turned
on. At this time, the first power source voltage ELVDD and
the second power source voltage ELVSS are the logic high
level voltage, e.g., 14 V. The sustain voltage enable signal
SUS_ENB is applied as the logic high level voltage, e.g., 15
V, and the data line Dj is applied with the data signal data[j].
The data signal data[j] may be applied as the data voltage
Vdat having the range, e.g., 5.5V to 13 V.

[0087] As the switching transistor M1 is turned on, the data
voltage Vdat is transmitted to the first node N1. The voltage of
the first node N1 is changed from the second sustain voltage
Vsus to the data voltage Vdat, and the voltage change amount
of the first node N1 becomes Vdat-Vsus. The storage capaci-
tor C1 stores the data voltage Vdat of the first node N1.
[0088] By the coupling due to the compensation capacitor
C2, the voltage of the second node N2 is changed by the
voltage change amount Vdat-Vsus of the first node N1
thereby being ELVDD+Vth+(Vdat-Vsus). That s, the data
voltage Vdat is reflected to the gate voltage of the driving
transistor M2.

[0089] <The Light Emitting Period (d)>

[0090] When the light emitting period (d) starts, the first
power source voltage ELVDD maintains the logic high level
voltage, e.g., 14V, and the second power source voltage
ELVSS is converted into the logic low level voltage, e.g., 0 V.
That is, by changing one voltage level of the first power
source voltage ELVDD and the second power source voltage
BLVSS, the voltage difference between the first power source
voltage ELVDD and the second power source voltage ELVSS
is generated. At this time, a plurality of scan signals S[1]-S[n]
are applied as the logic high level voltage, e.g., 15V, the
compensation control signal GC is applied as the logic high
level voltage, e.g., 17V, and the data signal data[j] is applied
as the second sustain voltage Vsus.

[0091] As the second power source voltage ELVSS is con-
verted into the logic low level voltage, e.g., 0V, the current
flows to the organic light emitting diode (OLED) through the
driving transistor M2. The current flowing through the driv-
ing transistor M2 becomes Ioled=p/2(Vgs—Vth)*=p/2
{BLVDD+Vth+(Vdat-Vsus)-ELVDD}-Vth]*=p/2(Vdat-
Vsus)®. That is, the driving transistor M2 supplies the current
corresponding to the data voltage Vdat reflected by the gate
voltage to the organic light emitting diode (OLED). The
organic light emitting diode (OLED) emits the light with the
brightness corresponding to the current flowing to the driving
transistor M2.

[0092] As a result, the current flowing to the organic light
emitting diode (OLED) does not affect the threshold voltage
deviation of the driving transistor M2 and the voltage drop of
the first power source voltage ELVDD.

[0093] By way of summary and review, one or more
embodiments may reduce or minimize a reverse bias genetr-
ated in the organic light emitting diode (OLED) when hys-
teresis is removed. A high reverse bias may cause a plurality
of dark spots on a screen, while reducing this reverse bias can
reduce or minimize the dark spots.

[0094] The drawings referred to hereinabove and the
detailed description of the disclosed invention are presented
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for illustrative purposes only, and are not intended to define
meanings or limit the scope of the present invention as set
forth in the following claims. Those skilled in the art will
understand that various modifications and equivalent
embodiments of the present invention are possible. Conse-
quently, the true technical protective scope of the present
invention must be determined based on the technical spirit of
the appended claims.

[0095] <Description of Symbols>

[0096] 10: display device

[0097] 100: signal controller

[0098] 200: scan driver

[0099] 300: data driver

[0100] 400: power supply unit

[0101] 500: compensation control signal unit
[0102] 600: sustain power supply unit

[0103] 700: MUX unit

[0104] 800: display unit

What is claimed is:

1. A display device, comprising:

a plurality of pixels, each pixel including an organic light
emitting diode (OLED) and a driving transistor control-
ling a driving current supplied to the organic light emit-
ting diode (OLED);

a sustain power supply unit applying a first sustain voltage
to a plurality of data lines connected to the plurality of
pixels; and

a data driver applying one of a data signal and a second
sustain voltage to the plurality of data lines,

wherein the sustain power supply unit applies the first
sustain voltage as a first level voltage to reset a gate
voltage of the driving transistor in each pixel, and
applies the first sustain voltage as a second level voltage
to increase the gate voltage of the driving transistor in
each pixel, and

when an anode voltage of the organic light emitting diode
(OLED)in each pixel is discharged to be reset, the anode
voltage of the organic light emitting diode (OLED) in
each pixel is controlled according to a voltage difference
between the first level voltage and the second level volt-
age.

2. The display device of claim 1, wherein

each pixel further includes:

a compensation capacitor including a first electrode con-
nected to a gate electrode of the driving transistor;

a switching transistor connecting a second electrode of the
compensation capacitor and the data line; and

a compensation transistor connecting the gate electrode of
the driving transistor and an anode of the organic light
emitting diode (OLED).

3. The display device of claim 2, further comprising

a MUX unit connecting one of the sustain power supply
unit and the data driver to a plurality of data lines.

4. The display device of claim 3, wherein

the MUX unit includes a plurality of unit MUXs respec-
tively connected to a plurality of data lines,

each unit MUX including:

a first transistor including a gate electrode receiving a
driving control signal, a first electrode connected to the
sustain power supply unit, and a second electrode con-
nected to the data line; and
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a second transistor including a gate electrode receiving
with the driving control signal, a first electrode con-
nected to the data driver, and a second electrode con-
nected to the data line,

wherein one of the first transistor and the second transistor
is a p-channel field effect transistor, and another of the
first transistor and the second transistor is an n-channel
field effect transistor.

5. The display device of claim 3, further comprising

a power supply unit determining a level of a first power
source voltage and a second power source voltage pro-
viding a driving current of the organic light emitting
diode (OLED) and supplying the level to a power source
line connected to a plurality of pixels.

6. The display device of claim 5, wherein

after the gate voltage of the driving transistor is increased,
the power supply unit reverses the voltage difference
between the first power source voltage and the second
power source voltage to reset the anode voltage of the
organic light emitting diode (OLED).

7. The display device of claim 6, further comprising

a compensation control signal unit applying a compensa-
tion control signal to the gate electrode of the compen-
sation transistor to diode-connect the driving transistor
and storing a voltage reflecting a threshold voltage of the
driving transistor in the compensation capacitor.

8. The display device of claim 7, wherein

when the driving transistor is diode-connected, the MUX
unit connects the data driver to a plurality of data lines,
and

the data driver applies the second sustain voltage to a
plurality of data lines.

9. The display device of claim 5, further comprising

a scan driver sequentially applying a plurality of scan sig-
nals to a plurality of scan lines connected to a plurality of
pixels, and

the data driver applies the data signal to a plurality of data
lines by corresponding to a plurality of scan signals to
write the data to a plurality of pixels.

10. The display device of claim 9, wherein:

after writing the data to a plurality of pixels, a power supply
unit changes one voltage level of the first power source
voltage and the second power source voltage to simul-
taneously emit a plurality of pixels.

11. A method of driving a display device including a plu-
rality of pixels, each pixel having an organic light emitting
diode (OLED), a driving transistor controlling a driving cut-
rent supplied to the organic light emitting diode (OLED), and
a compensation capacitor having a first electrode connected
to a gate electrode of the driving transistor, comprising:

applying a first sustain voltage to a second electrode of the
compensation capacitor as a first level voltage to reset a
gate voltage of the driving transistor;

applying the first sustain voltage to the second electrode of
the compensation capacitor as a second level voltage to
increase the gate voltage of the driving transistor;

discharging an anode voltage of the organic light emitting
diode (OLED) to be reset;

storing a voltage reflecting a threshold voltage of the driv-
ing transistor in the compensation capacitor;

applying a data voltage to the second electrode of the
compensation capacitor to reflect the data voltage to the
gate voltage of the driving transistor; and
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light emitting the organic light emitting diode (OLED)
according to the current flowing in the driving transistor
by the gate voltage reflected by the data voltage,

wherein, during discharging and resetting of the anode
voltage of the organic light emitting diode (OLED),
controlling the anode voltage of the organic light emit-
ting diode (OLED) according to a voltage difference
between the first level voltage and the second level volt-
age.

12. The driving method of claim 11, wherein

storing the voltage reflecting the threshold voltage of the
driving transistor includes

applying a second sustain voltage to the second electrode
of the compensation capacitor; and

diode-connecting the driving transistor.
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13. The method of claim 12, wherein

applying the data voltage to second electrode of the com-
pensation capacitor includes

applying a first power source voltage and a second power
source voltage that provide the driving current of the
organic light emitting diode (OLED) at a same voltage
level.

14. The method of claim 13, wherein:

light emitting the organic light emitting diode (OLED)
includes

generating a voltage difference between the first power
source voltage and the second power source voltage by
changing one voltage level of the first power source
voltage and the second power source voltage.

15. The method of claim 14, wherein

light emitting of the organic light emitting diode (OLED) is
simultaneously performed in a plurality of pixels.

I S T T
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