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(57) ABSTRACT

An organic light emitting diode display includes: a display
unit including: a plurality of scan lines; a plurality of light
emission control lines; a plurality of data lines; and a plurality
ofpixels, each of the pixels being coupled to a corresponding
scan line among the scan lines, a corresponding light emis-
sion control line among the light emission control lines, and a
corresponding data line among the data lines; a scan driver
configured to transmit a plurality of scan signals to the scan

(22)  Filed: Mar. 30, 2011 lines; a light emission driver configured to transmit a plurality
of light emission control signals to the light emission control
lines; a data driver configured to transmit a plurality of data

(30) Foreign Application Priority Data signals to the data lines; and a power source driver configured
to apply a plurality of power source voltages having different
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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0061395 filed in the
Korean Intellectual Property Office on Jun. 28, 2010, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
organic light emitting diode (OLED) display and a driving
method thereof.

[0004] 2. Description of the Related Art

[0005] Various kinds of flat display devices that are capable
of reducing detriments of cathode ray tubes (CRT), such as
their heavy weight and large size, have been developed in
recent years. Such flat display devices include liquid crystal
displays (LCDs), field emission displays (FEDs), plasma dis-
play panels (PDPs), and organic light emitting diode (OLED)
displays.

[0006] Among the above flat panel displays, the OLED
display using an organic light emitting diode (OLED) gener-
ating light by a recombination of electrons and holes for the
display of images has a fast response speed, is driven with low
power consumption, and has excellent luminous efficiency,
luminance, and viewing angle and therefore it has been spot-
lighted.

[0007] Generally, the organic light emitting diode (OLED)
display is classified into a passive matrix OLED (PMOLED)
oran active matrix OLED (AMOLED) according to a driving
method of the organic light emitting diode (OLED).

[0008] Among them, in aspects of resolution, contrast, and
operation speed, the current trend is toward the AMOLED
display where respective unit pixels selectively turn on or off.
[0009] One pixel of the AMOLED includes the OLED, a
driving transistor controlling a current amount supplied to the
OLED, and a switching transistor transmitting a data signal to
the driving transistor for controlling an amount of light emit-
ted by the OLED.

[0010] A driving method of an AMOLED may include a
reset period for resetting an anode voltage of the OLED and a
light emitting period for emitting light in accordance with a
current corresponding to an entire OLED.

[0011] According to this driving method, a leakage current
flows through the switching transistor during the reset period
and light is emitted. Thus, the image quality of the display
device may be deteriorated.

[0012] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention 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

[0013] Embodiments of the present invention provides an
organic light emitting diode (OLED) display capable of
reducing or minimizing an unnecessary leakage current and
concurrently or simultaneously actively executing a driving
operation by controlling for each period according to a driv-
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ing method of each pixel of an organic light emitting diode
(OLED) display, and a driving method thereof.

[0014] Embodiments of the present invention are not lim-
ited to the above-mentioned embodiments, and therefore
other embodiments can be clearly understood by those skilled
in the art to which embodiments of the present invention
pertains from the following description.

[0015] According to one embodiment of the present inven-
tion, an organic light emitting diode (OLED) display
includes: a display unit including: a plurality of scan lines; a
plurality of light emission control lines; a plurality of data
lines; and a plurality of pixels, each of the plurality of pixels
being coupled to a corresponding scan line among the plural-
ity of scan lines, a corresponding light emission control line
among the plurality of light emission control lines, and a
corresponding data line among the plurality of data lines; a
scan driver configured to transmit a plurality of scan signals to
the plurality of scan lines; a light emission driver configured
to transmit a plurality of light emission control signals to the
plurality of light emission control lines; a data driver config-
ured to transmit a plurality of data signals to the plurality of
data lines; and a power source driver configured to apply a
plurality of power source voltages having different levels to
the plurality of pixels during one frame period, wherein each
of the plurality of pixels includes an OLED and a driving
transistor configured to transmit a current to the OLED in
accordance with a corresponding data signal of the data sig-
nals, and wherein during a reset period a plurality of voltages
of the plurality of data signals for resetting a driving voltage
of the OLED has a higher voltage than corresponding volt-
ages of' the plurality of data signals during a threshold voltage
compensation period for compensating for the threshold volt-
age of the driving transistor.

[0016] During the reset period each of the plurality of data
signals may have a voltage higher than a highest voltage of a
voltage range of the plurality of data signals during a scan
period.

[0017] During the threshold voltage compensation period
each of the plurality of data signals may have a voltage signal
equal to a lowest voltage sufficient to turn on the driving
transistor.

[0018] Each of the plurality of pixels may further include a
first switch configured to transmit the corresponding data
signal among the plurality of data signals to the driving tran-
sistor in accordance with a corresponding scan signal among
the plurality of scan signals, and the scan driver may be
configured to concurrently transmit the plurality of scan sig-
nals to the plurality of scan lines during the reset period and
the threshold voltage compensation period.

[0019] Each of the plurality of pixels may further include a
second switch configured to transmit a first power source
voltage to the driving transistor in accordance with a light
emission control signal of the light emission control signals.
The driving transistor may be coupled to an anode of the
organic light emitting diode (OLED). The second switch may
be configured to be turned on during the reset period. During
the reset period the first power source voltage may be lower
than the voltage of a cathode of the OLED.

[0020] The scan driver may be configured to sequentially
transmit the plurality of scan signals to the plurality of scan
lines during a scan period after the reset period and the thresh-
old voltage compensation period, and the data driver may be
configured to transmit the plurality of data signals to the
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plurality of data lines in synchronization with the transmis-
sion of the plurality of scan signals to the scan lines.

[0021] During a light emitting period, the data driver may
be configured to transmit the plurality of data signals to cor-
responding ones of the plurality of pixels such that substan-
tially no leakage current is generated in a first switch of each
pixel configured to transmit the corresponding data signal to
the driving transistor.

[0022] The first switch may be configured to transmit the
corresponding data signal to the driving transistor in accor-
dance with a corresponding scan signal of the plurality of scan
signals, and the scan driver may be configured to concurrently
transmit the plurality of scan signals to the plurality of scan
lines during the light emitting period.

[0023] During the light emitting period each of the data
signals may have a voltage higher than a highest voltage of a
voltage range of the data signal during a scan period.

[0024] The scan driver is configured to sequentially trans-
mit the plurality of scan signals to the plurality of scan lines
during a scan period before the light emitting period and after
the reset period and the threshold voltage compensation
period, and

[0025] The data driver may be configured to transmit the
plurality of data signals to the plurality of data lines in syn-
chronization with the transmission of the plurality of scan
signals to the scan lines.

[0026] According to one embodiment of the present inven-
tion, an organic light emitting diode (OLED) display
includes: a display unit including: a plurality of scan lines; a
plurality of light emission control lines; a plurality of data
lines; and a plurality of pixels, each of the plurality of pixels
being coupled to a corresponding scan line among the plural-
ity of scan lines, a corresponding light emission control line
among the plurality of light emission control lines, and a
corresponding data line among the plurality of data lines; a
scan driver configured to transmit a plurality of scan signals to
the plurality of scan lines; a light emission driver configured
to transmit a plurality of light emission control signals to the
plurality of light emission control lines; a data driver config-
ured to transmit a plurality of data signals to the plurality of
data lines; and a power source driver configured to apply a
plurality of power source voltages having different levels to
the plurality of pixels during one frame period, wherein each
of the plurality of pixels includes an OLED, a driving tran-
sistor configured to transmit a current to the OLED in accor-
dance with a corresponding data signal of the data signals and
a first switch configured to transmit the corresponding data
signal to the driving transistor, and wherein the data driver is
configured to supply, during a light emitting period, the plu-
rality of data signals to the plurality of pixels, the plurality of
data signals having voltages which generate substantially no
leakage current in the first switch.

[0027] The first switch may be configured to transmit the
corresponding data signal to the driving transistor in accor-
dance with a corresponding scan signal of the plurality of scan
signals, and the scan driver may be configured to concurrently
transmit the plurality of scan signals to the plurality of scan
lines during the light emitting period.

[0028] During the light emitting period each of the data
signals may have a voltage higher than a highest voltage of a
voltage range of the data signals during a scan period such
that substantially no leakage current is generated in the first
switch.
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[0029] The scan driver may be configured to sequentially
transmit the plurality of scan signals to the plurality of scan
lines during a scan period before the light emitting period in
which the plurality of scan signals are transmitted to the
plurality of scan lines, and the data driver may be configured
to transmit the plurality of data signals to the plurality of data
lines in synchronization with the transmission of the plurality
of scan signals to the scan lines.

[0030] According to one embodiment of the present inven-
tion, an organic light emitting diode (OLED) display
includes: an OLED); a driving transistor configured to trans-
mit a driving current in accordance with a data signal of a
plurality of data signals to the OLED; and a first switch
configured to transmit the data signal to a gate terminal of the
driving transistor in accordance with a scan signal, wherein
during a reset period a voltage of the data signal for resetting
a driving voltage of the OLED is higher than a voltage of the
data signal during a threshold voltage compensation period
for compensating for the threshold voltage of the driving
transistor.

[0031] During the reset period the data signal may have a
voltage higher than a highest voltage of a voltage range of the
plurality of data signals during a scan period.

[0032] During the threshold voltage compensation period
the data signal may have a voltage equal to a lowest voltage
that is sufficient to turn on the driving transistor.

[0033] The OLED display may further include a second
switch configured to transmit a first power source voltage to
the driving transistor in accordance with a light emission
control signal, wherein the driving transistor may be con-
nected to an anode of the OLED, wherein the second switch
may be configured to be turned on during the reset period, and
wherein the first power source voltage may be configured to
be lower than a voltage of a cathode of the OLED during the
reset period.

[0034] The first switch may be configured to receive the
scan signal during a scan period after the reset period and the
threshold voltage compensation period, and the gate terminal
ofthe driving transistor may be configured to receive the data
signal in synchronization with the scan signal received by the
first switch.

[0035] During a light emitting period, the data signal may
have a voltage such that substantially no leakage current is
generated in the first switch.

[0036] The voltage such that substantially no leakage cur-
rent is generated in the first switch may be higher than a
highest voltage of a voltage range of the data signal during a
scan period.

[0037] The first switch may be configured to receive the
scan signal during a scan period before the light emitting
period and after the reset period and the threshold voltage
compensation period, and the gate terminal of the driving
transistor may be configured to receive the data signal in
synchronization with the scan signal.

[0038] According to one embodiment of the present inven-
tion, an organic light emitting diode (OLED) display
includes: an OLED; a driving transistor configured to trans-
mit a driving current in accordance with a data signal to the
OLED; and a first switch configured to transmit the data
signal to a gate terminal of the driving transistor in accor-
dance with a scan signal, wherein, during a light emitting
period, the data signal has a voltage such that substantially no
leakage current is generated in the first switch.
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[0039] The voltage such that substantially no leakage cur-
rent is generated in the first switch may be higher than a
highest voltage of a voltage range of the data signal during a
scan period.

[0040] The first switch may be configured to receive the
scan signal during a scan period before the light emitting
period, and the gate terminal of the driving transistor may be
configured to receive the data signal corresponding to the
scan signal in synchronization with the scan signal.

[0041] According to one embodiment of the present inven-
tion, a driving method of an organic light emitting diode
(OLED) display including a plurality of pixels, wherein each
of the plurality of pixels includes an OLED and a driving
transistor configured to transmit a driving current in accor-
dance with a data signal to the OLED, including: resetting a
driving voltage of the organic light emitting diode (OLED)
during a reset period; compensating for a threshold voltage of
the driving transistor during a threshold voltage compensa-
tion period; and transmitting the data signal to the driving
transistor during a scan period, wherein a voltage of the data
signal during the reset period is higher than a voltage of the
data signal during the threshold voltage compensation period.
[0042] The voltage of the data signal corresponding to the
reset period may be higher than a highest voltage of a voltage
range of the data signal during the scan period.

[0043] The data signal corresponding to the threshold volt-
age compensation period may have a voltage equal to a lowest
voltage that is sufficient to turn on the driving transistor.
[0044] Each of the plurality of pixels may further include a
first switch configured to transmit the data signal to the driv-
ing transistor in accordance with a scan signal, and a scan
driver may be configured to transmit the scan signal to the
plurality of pixels during the reset period and the threshold
voltage compensation period.

[0045] Each of the plurality of pixels may further include a
second switch configured to transmit a first power source
voltage to the driving transistor in accordance with a light
emission control signal. The driving transistor may be
coupled to an anode of the OLED. The second switch may be
turned-on during the reset period. The first power source
voltage may have a voltage lower than the voltage of a cath-
ode of the OLED during the reset period.

[0046] During the scan period, a plurality of scan signals
may be sequentially transmitted to the plurality of pixels, and
the data signal may be transmitted in synchronization with the
transmission of a corresponding scan signal of the scan sig-
nals.

[0047] The driving method may further include transmit-
ting the data signal to the plurality of pixels such that each
OLED of the plurality of pixels emits light during a light
emitting period after the scan period, wherein during the light
emitting period, the data signal may have a voltage such that
substantially no leakage current is generated in a first switch
configured to transmit the data signal to the driving transistor.
[0048] The driving method may further include transmit-
ting the data signal to the driving transistor in accordance with
the corresponding scan signal of a plurality of scan signals;
and concurrently transmitting the plurality of scan signals
during the light emitting period.

[0049] The voltage such that substantially no leakage cur-
rent is generated in the first switch may be higher than a
highest voltage of a voltage range of the data signal during the
scan period.
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[0050] During the scan period before the light emitting
period, a scan signal may be sequentially transmitted to the
plurality of pixels, and the data signal corresponding to the
scan signal may be transmitted in synchronization with the
transmission of the scan signal.

[0051] According to one embodiment of the present inven-
tion, a driving method of an organic light emitting diode
(OLED) display including a plurality of pixels, wherein each
of the plurality of pixels includes an organic light emitting
diode (OLED), a driving transistor configured to transmit a
driving current in accordance with a data signal to the OLED,
and a first switch configured to transmit the data signal to the
driving transistor in accordance with a scan signal, including:
transmitting the data signal to the driving transistor during a
scan period; and emitting light from the OLED in accordance
with the driving current during a light emitting period,
wherein, during the light emitting period, the data signal may
have a voltage such that substantially no leakage current is
generated in the first switch.

[0052] A scan driver may be configured to concurrently
transmit the scan signal to the plurality of pixels during the
light emitting period.

[0053] The voltage such that substantially no leakage cur-
rent is generated in the first switch may be higher than a
highest voltage of a voltage range of the data signal.

[0054] During the scan period before the light emitting
period, the scan signal may be sequentially transmitted to the
plurality of pixels, and the data signal corresponding to the
scan signal may be transmitted in synchronization with the
transmission of the scan signal.

[0055] The driving method may further include resetting
the driving voltage of the OLED during a reset period; and
compensating for a threshold voltage of the driving transistor
during a threshold voltage compensation period before the
scan period and the light emitting period, wherein the voltage
of'the data signal during the reset period and the voltage of the
data signal during the light emitting period may be higher
than the voltage of the data signal during the threshold voltage
compensation period.

[0056] Thevoltage ofthe data signal during the reset period
and the voltage of the data signal during the light emitting
period may be higher than a highest voltage of'a voltage range
of the data signal transmitted to the driving transistor during
the scan period.

[0057] During the threshold voltage compensation period
the data signal may have a voltage equal to a lowest voltage
that is sufficient to turn on the driving transistor.

[0058] According to one embodiment of the present inven-
tion, in an organic light emitting diode (OLED) display, the
voltage of the data signal is changed according to the driving
period by the driving circuit of the organic light emitting
diode (OLED) display such that the variation of the threshold
voltage of the driving transistor may be compensated.
[0059] Also, as well as the efficiency compensation of the
threshold voltage of the transistor, the leakage current toward
the switch transistor of the driving circuit may be concur-
rently (e.g., simultaneously) reduced or minimized such that
the deterioration of the image quality according to the leakage
current and the serious quality characteristic deterioration
may be prevented.

[0060] In addition, in the periods realizing one frame, the
electrode voltage of the organic light emitting diode (OLED)
and the voltage of the input power source are controlled to the
data voltage defined by the predetermined level such that the
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leakage current toward the organic light emitting diode
(OLED) is reduced or minimized, and resultantly the image
quality characteristic of the organic light emitting diode
(OLED) display may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0062] FIG. 1 is a block diagram of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment of the present invention.

[0063] FIG. 2 is a view showing a driving operation of a
light emitting type of organic light emitting diode (OLED)
display according to an exemplary embodiment of the present
invention.

[0064] FIG. 3 is a circuit diagram showing a configuration
of the pixel shown in FIG. 1 according to an exemplary
embodiment of the present invention.

[0065] FIG. 4 is a driving timing diagram showing driving
waveforms of a pixel of a concurrent (e.g., simultaneous)
emission type of organic light emitting diode (OLED) display
according to a conventional exemplary embodiment.

[0066] FIG. 51is a driving timing diagram showing driving
waveforms of a pixel of a concurrent (e.g., simultaneous)
emission type of organic light emitting diode (OLED) display
according to an exemplary embodiment of the present inven-
tion.

[0067] FIGS. 6, 8, 10, 12, and 14 are circuit diagrams
showing a method of driving a pixel of an organic light
emitting diode (OLED) display during different periods
according to an exemplary embodiment of the present inven-
tion.

[0068] FIGS. 7,9, 11, 13, and 15 are driving timing dia-
grams (or driving waveforms) showing a method of driving a
pixel of an organic light emitting diode (OLED) display dur-
ing different periods according to an exemplary embodiment
of the present invention.

DETAILED DESCRIPTION

[0069] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. The
drawings and description are to be regarded as illustrative in
nature and not restrictive, and like reference numerals desig-
nate like elements throughout the specification.

[0070] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” or
“connected” 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.

[0071] FIG. 1 is a block diagram of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment of the present invention, and FIG. 2 is a view
showing a driving operation of an organic light emitting diode
(OLED) display according to an exemplary embodiment of
the present invention.
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[0072] Referring to FIG. 1, an organic light emitting diode
(OLED) display according to an exemplary embodiment of
the present invention includes a display unit 130 including a
plurality of pixels 140 connected to a plurality of scan lines S1
to Sn, a plurality of light emission control lines GC1 to GCn,
and a plurality of data lines D1 to Dm, a scan driver 110
providing scan signals to each of the pixels 140 through the
plurality of scan lines S1 to Sn, a light emission driver 160
providing control signals to each of the pixels through the
plurality of light emission control lines GC1 to GCn, a data
driver 120 providing data signals to each of the pixels through
the plurality of data lines D1 to Dm, and a timing controller
150 controlling the scan driver 110, the data driver 120, and
the light emission driver 160.

[0073] Also, the display unit 130 includes the pixels 140
which are located at crossing regions of the scan lines S1 to Sn
and the data lines D1 to Dm. The pixels 140 receive a voltage
from a first power source ELVDD and a second power source
ELVSS from the outside.

[0074] The pixels 140 supply currents corresponding to
organic light emitting diodes (OLEDs) in accordance with
corresponding data signals, and the organic light emitting
diodes (OLEDs) emit light having luminance (e.g., a prede-
termined luminance) in accordance with the supplied cur-
rents.

[0075] InFIG. 1, in the case of an exemplary embodiment
of'the present invention, the first power source ELVDD sup-
plies voltages having different levels to each of the pixels 140
ofthe display unit 130 during one frame period, and a power
source driver 170 controlling the supply of the voltage of the
first power source ELVDD is further provided. The power
source driver 170 is controlled by the timing controller 150.
[0076] exemplary In another embodiment of the present
invention, in addition to the power source driver 170 for
controlling the supply of the voltage of the first power source,
apower source driver for controlling the supply of the voltage
of the second power source (e.g., ELVSS) may be further
included to supply the voltage having a level (e.g., a prede-
termined level) to be applied during one frame period.
[0077] Also, an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment of the present
invention is driven according to a concurrent (e.g., simulta-
neous) emission type (or a concurrent emission driving
method).

[0078] As shown in FIG. 2, one frame period of a concur-
rent (e.g., simultaneous) emission type driving operation
according to one embodiment of the present invention,
includes a scan period in which a plurality of data signals are
transmitted and programmed to all of the pixels, and a light
emitting period in which all of the pixels respectively emit
light according to the data signals after the data signals are
programmed to all of the pixels.

[0079] In a sequential emission type driving operation, the
data signals are sequentially supplied to each scan line and
then the light emitting is sequentially executed (e.g., each line
emits light in sequence). However, in an exemplary embodi-
ment of the present invention, the input of the data signals is
sequentially provided but the light emitting is performed for
the entire display in conjunction with a completion of the
input of the data signals (e.g., light is emitted in conjunction
with the completion of the supply of data signals to all the
pixels).

[0080] In detail, referring to FIG. 2, a driving method
according to an exemplary embodiment of the present inven-
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tion is divided into a reset period (a) for resetting the driving
voltage of the organic light emitting diode (OLED) in the
pixel, a threshold voltage compensation period (b) for com-
pensating for the threshold voltage of the driving transistor of
the OLED, a scan period (c) for transmitting the data signals
to the plurality of pixels of the display unit of the OLED
display, and a light emitting period (d) in which the OLED of
each pixel of the display unit of the OLED display emits light
corresponding to the transmitted data signal.

[0081] Duringthescan period (c) (e.g., the data signal input
period), data signals are sequentially supplied to rows of
pixels coupled to the scan lines, however, during the reset
period (a), the threshold voltage compensation period (b), and
the light emitting period (d) the respective operation is con-
currently (or simultaneously) performed on the entire display
unit 130.

[0082] According to one exemplary embodiment of the
present invention, a light emitting off period (e) may be fur-
ther included after the light emitting period (d).

[0083] In one embodiment, the reset period (a) is a period
for resetting the driving voltage applied to the organic light
emitting diode (OLED) of each pixel 140 of the display unit
130, and if the cathode of the organic light emitting diode
(OLED) is fixed at a uniform voltage, the reset period is a
period for setting the anode voltage of the organic light emit-
ting diode (OLED) to OV. In one exemplary embodiment of
the present invention, to reduce or prevent a leakage current
generated in the reset period (a), the voltage of the cathode of
the organic light emitting diode (OLED) is set to a voltage that
is higher than OV.

[0084] Also, the threshold voltage compensation period (b)
is a period for compensating for the threshold voltage of the
driving transistor provided in each pixel 140.

[0085] Accordingly, the signals applied in the reset period
(a), the threshold voltage compensation period (b), the light
emitting period (d), and the light emitting off period (e), that
is, a plurality of scan signals applied to the plurality of scan
lines S1 to Sn, the voltage of the first power source ELVDD
applied to a plurality of pixels 140, and a plurality of light
emission control signals applied to a plurality of light emis-
sion control lines GC1 to GCn, are concurrently (e.g., simul-
taneously) applied to each of the pixels 140 provided in the
display unit 130 at a voltage level (e.g., a predetermined
voltage level).

[0086] According to the concurrent emission type accord-
ing to an exemplary embodiment of the present invention,
each operation period (the periods (a) to (e)) is clearly divided
such that the transistors of the compensation circuit provided
in each pixel 140 and the number of signal lines controlling
them may be reduced.

[0087] FIG. 3 is a circuit diagram showing a configuration
of the pixel shown in FIG. 1 according to one exemplary
embodiment of the present invention.

[0088] Referring to FIG. 3, a pixel 140 according to one
exemplary embodiment of the present invention includes an
organic light emitting diode (OLED), and a driving circuit
142 to supply a current to the organic light emitting diode
(OLED).

[0089] An anode of the organic light emitting diode
(OLED) is connected to the pixel driving circuit 142, and a
cathode thereof is connected to a second power source
ELVSS. This organic light emitting diode (OLED) emits light
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having a luminance (e.g., a predetermined luminance) corre-
sponding to the current supplied from the pixel driving circuit
142.

[0090] The pixels 140 of the display unit 130 according to
an exemplary embodiment of the present invention receive a
plurality of data signals supplied to the plurality of data lines
D1 to Dm during the portion of the period (the period (c)) of
one frame when a plurality of scan signals are sequentially
applied to the plurality of scan lines S1 to Sn. In contrast, the
voltage of the first power source ELVDD applied to the plu-
rality of pixels 140, and the plurality of light emission control
signals applied to the plurality of light emission control lines
GC1 to GCn are concurrently applied in conjunction with a
voltage level (e.g., a predetermined voltage level) to each
pixel 140 for the other periods (e.g., the periods (a), (b), (d),
and (e)) of one frame.

[0091] Thedriving circuit 142 of the pixel provided in each
pixel 140 includes a first switch M1, a driving transistor M2,
a second switch M3, and a capacitor Cst.

[0092] Also, the driving circuit of each pixel according to
another exemplary embodiment of the present invention may
further have one terminal of the capacitor Cst coupled to the
first node N1 and another terminal of the capacitor opposite to
the one terminal, and a parasitic capacitor Coled which is
coupled between the cathode of the organic light emitting
diode (OLED) and the another terminal of the capacitor Cst.
[0093] The parasitic capacitor Coled is connected to use the
coupling effect along with the capacitor Cst in consideration
of the capacitance of the parasitic capacitor formed by the
anode and the cathode of the organic light emitting diode
(OLED).

[0094] In the embodiment shown in FIG. 3, the gate elec-
trode of'the first switch M1 is connected to the scan line S, and
the first electrode thereof is connected to the data line D. The
second electrode of the first switch M1 is connected to the first
node N1.

[0095] The gate electrode of the first switch M1 is supplied
with the scan signal Scan(n), and the first electrode is supplied
with the data signal Data(t).

[0096] The gate electrode of the driving transistor M2 is
connected to the first node N1, and the first electrode is
connected to the anode of the organic light emitting diode
(OLED). Also, the second electrode of the driving transistor
M2 is connected to the first power source ELVDD(t) through
the first electrode and the second electrode of the second
switch M3. The driving transistor M2 functions as the driving
transistor for applying the driving current to the OLED in
accordance with the data signal corresponding to the OLED.
[0097] The gate electrode of the second switch M3 is con-
nected to the light emission control line GC, the first electrode
is connected to the second electrode of the driving transistor
M2, and the second electrode is connected to the first power
source ELVDD(t).

[0098] Accordingly, the gate electrode of the second switch
M3 is supplied with the light emission control signal GC(t),
and the second electrode is supplied with the voltage of the
first power source ELVDD that is varied to a level (e.g., a
predetermined level) and provided.

[0099] Also, the cathode of the organic light emitting diode
(OLED) is connected to the second power source ELVSS, and
the capacitor Cst is connected between the gate electrode of
the driving transistor M2, that is, the first electrode of the first
node N1 and the driving transistor M2, that is, the anode of the
organic light emitting diode (OLED).
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[0100] In the case of an exemplary embodiment shown in
FIG. 3, all of the first switch M1, the driving transistor M2,
and the second switch M3 are realized by NMOS transistors.
However, the first switch M1, the driving transistor M2, and
the second switch M3 are not limited thereto, and in other
embodiments they may be realized by PMOS transistors.

[0101] As described above, the pixel 140 of one exemplary
embodiment of the present invention is driven as the concur-
rent (e.g., simultaneous) emission type driving operation, and
in detail as shown in FIG. 4, each frame is divided into a reset
period T1, a threshold voltage compensation period T2, a
scan period T3, a light emitting period T4, and a light emitting
offperiod T5. That is, one frame may be realized by including
the reset period T1, the threshold voltage compensation
period T2, the scan period T3, the light emitting period T4,
and the light emitting off period T5.

[0102] In one embodiment, a plurality of scan signals are
sequentially supplied to the scan lines and the plurality of data
signals are sequentially supplied to each pixel for the scan/
data input periods T3, however the signals having voltages
(e.g., the voltage having predetermined levels), that is, the
voltages of the first power source ELVDD(t), the scan signal
Scan(n), the light emission control signal GC(t), and the data
signal Data(t), are applied in conjunction (or concurrently) to
all pixels 140 forming the display unit during the other peri-
ods (e.g., T1, T2, T4, and T5).

[0103] That is, the anode voltage reset of the organic light
emitting diode (OLED), the threshold voltage compensation
of the driving transistor M2 of each pixel 140, and the light
emitting operation of each pixel are concurrently realized in
all pixels 140 of the display unit during a frame.

[0104] Particularly, as shown in FIG. 4, for the driving
timing of'the pixel of the organic light emitting diode (OLED)
display of the concurrent emission type, the voltage value of
the data signal voltage is maintained at a substantially con-
stant level (e.g., a predetermined level) during the reset period
T1, the threshold voltage compensation period T2, the light
emitting period T4, and the light emitting off period T5, but
not during the scan period T3.

[0105] Particularly, the voltage of the data signal maintains
the low voltage of a level (e.g., a predetermined level) during
the reset period T1 and the threshold voltage compensation
period T2, and does not maintain the level (e.g., the predeter-
mined voltage value) during the light emitting period T4.
Accordingly, in general, the voltage of the data signal of the
final scan line is applied during the light emitting period T4.
[0106] However, according to the pixel driving timing dia-
gram of the concurrent (e.g., simultaneous) emission type, if
the voltage of the data signal has a low voltage during the reset
period T1 and the threshold voltage compensation period T2,
it is difficult for the driving transistor of the organic light
emitting diode (OLED) to be turned on such that it may be
difficult for the anode voltage of the organic light emitting
diode (OLED) to be reset. In contrast, if the voltage of the data
signal has a high voltage during the reset period T1 and the
threshold voltage compensation period T2, it may be difficult
to compensate for the threshold voltage of the driving tran-
sistor.

[0107] Also, as shown in FIG. 4, when the voltage of the
data signal in the light emitting period T4 is not specially
designated and is supplied at the data signal voltage of the
final scan line, ifthe voltage is set at alow voltage, the leakage
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current is generated toward the first switch of the pixel during
light emission such that the image quality may be seriously
deteriorated.

[0108] Accordingly, in one embodiment of the present
invention, for the reset of the driving voltage and the com-
pensation of the threshold voltage of the driving transistor of
the organic light emitting diode (OLED) to be performed
efficiently and concurrently, the voltage of the data signal is
controlled for the period in the concurrent emission type of
the organic light emitting diode (OLED) display to reduce the
leakage current of the first switch during the light emitting
period of the organic light emitting diode (OLED).

[0109] To obtain this objective, the driving timing diagram
showing the driving of the pixel of the concurrent emission
type of the organic light emitting diode (OLED) display
according to an exemplary embodiment of the present inven-
tion is shown in FIG. 5. Also, as shown in FIG. 5, the voltage
value of the second power source ELVSS connected to the
cathode of the organic light emitting diode (OLED) is setata
level (e.g., a predetermined level) and applied such that the
leakage current toward the organic light emitting diode
(OLED) is limited and reduced or minimized during the reset
of the anode of the organic light emitting diode (OLED).

[0110] Next, the driving of the concurrent emission type of
organic light emitting diode (OLED) display according to an
exemplary embodiment of the present invention will be
described with reference to FIG. 6 through FIG. 15.

[0111] FIGS. 6, 8, 10, 12, and 14 are circuit diagrams
showing pixel driving for each driving period of a method of
driving an organic light emitting diode (OLED) display
according to an exemplary embodiment of the present inven-
tion, and FIGS. 7, 9, 11, 13, and 15 are driving timing dia-
grams showing pixel driving for driving periods of a method
of driving an organic light emitting diode (OLED) display
according to an exemplary embodiment of the present inven-
tion.

[0112] In the embodiments shown in FIGS. 6 through 15,
for ease of description, the voltage levels of the signals are
given particular values. These voltage levels are arbitrary
values chosen for enhancement of understanding and
embodiments of the present invention are not limited to the
voltages recited herein.

[0113] Firstly, referring to FIG. 6 and FIG. 7, the reset
period among the periods realizing one frame is shown
according to one embodiment. The period in which the data
voltage applied to each pixel 140 of the display unit 130 is
reset is the period in which the voltage of the anode of the
organic light emitting diode (OLED) is decreased below the
voltage of the cathode so that the light emitting diode (OLED)
does not emit light.

[0114] In an exemplary embodiment of the present inven-
tion, the voltage of the first power source ELVDD(t) is applied
at a low level (for example 0V) during the reset period, the
scan signal Scan(n) is applied at a high level (for example
11V), and the light emission control signal GC(t) is applied at
a high level (for example 5V).

[0115] As described above, when the data signal having a
high level is applied to the gate electrode of the driving
transistor, the current that may flow in the driving transistor is
greater than when the data signal having a low level shown in
FIG. 4 is applied to the gate electrode. Accordingly, the
charges accumulated to the anode of the organic light emit-
ting diode (OLED) are quickly discharged by the OV voltage.
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Thus, the driving voltage of the organic light emitting diode
(OLED) may be quickly reset.

[0116] Indetail, if the first node N1 is supplied with 10V as
the data signal, that is, a voltage level capable of turning the
driving transistor M2 on, a current path is formed from the
anode of the organic light emitting diode (OLED) to the first
power source ELVDD(t) through the turned-on driving tran-
sistor M2 and the second switch M3. Accordingly, the anode
voltage of the organic light emitting diode (OLED) is
decreased to the voltage value of the first power source
ELVDD(t) as OV.

[0117] The voltage value of the high level is not specially
limited, and it may be determined (or set) as the highest
voltage value of the voltage range of the data signal. As
described above, if the voltage of the data signal is applied at
a high level during the reset period, the gate electrode of the
driving transistor is applied at a voltage that is sufficient to
turn on the driving transistor, and accordingly, the anode
voltage of the organic light emitting diode (OLED) is quickly
reset to OV.

[0118] Accordingly, in an exemplary embodiment of the
present invention, the voltage of the second power source
ELVSS connected to the cathode of the organic light emitting
diode (OLED) is applied as the voltage of a low level (e.g., a
predetermined appropriate low level), that is, a low level
voltage having a voltage level (e.g., a predetermined level)
such that the leakage current supplied to the organic light
emitting diode (OLED) is limited.

[0119] Referring to FIGS. 6 and 7, the first switch M1,
driving transistor M2, and the second switch M3 are turned on
according to the application of the signal during the reset
period.

[0120] Next, referring to FIG. 8 and FIG. 9, the threshold
voltage compensation period of the driving transistor among
the periods realizing one frame according to one embodiment
is described. That is, this is the period in which the threshold
voltage of the driving transistor M2 provided in each pixel
140 of the display unit 130 is stored to (or in) the capacitor
Cst, and this period has the function of reducing or removing
the deterioration in image quality due to the threshold voltage
variation of the driving transistor when the data voltage is
later charged to each pixel.

[0121] According to an exemplary embodiment of the
present invention, during the threshold voltage compensation
period, the voltage of the first power source ELVDD(t) is
applied at a high level (for example 15V), the scan signal
Scan(n) and the light emission control signal GC(t) are
respectively applied at a high levels (for example 11V and
20V), and the data signal Data(t) is applied at a voltage value
that is less than the previous reset period, but is applied at a
relatively high level (for example 3V).

[0122] According to exemplary embodiments of the
present invention, the voltage of the data signal during the
threshold voltage compensation period is not limited to the
voltages indicated in the embodiments described above.
Other voltage values that are capable of representing the
threshold voltage deviation of the driving transistor when the
data voltage is charged to (or stored in) each pixel may be
applied.

[0123] In an embodiment of the present invention, when
comparing the voltage of the data signal during the reset
period and the voltage of the data signal during the threshold
voltage compensation period of the driving transistor, the
voltage of the data signal during the threshold voltage com-
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pensation period is equal to the data signal voltage of the reset
period, or, in another embodiment, is less than the data signal
voltage of the reset period.

[0124] The voltage of the data signal during the threshold
voltage compensation period may be set as the lowest voltage
value sufficient to turn on the driving transistor.

[0125] In one embodiment, the threshold voltage compen-
sation is performed concurrently for each pixel forming the
display unit such that the signals applied in the threshold
voltage compensation period, that is, the voltage of the first
power source ELVDD(t), the scan signal Scan(n), the light
emission control signal GC(t), and the data signal Data(t) are
concurrently applied at a voltage value having a level (e.g., a
predetermined level) to all pixels. The first switch M1, the
driving transistor M2, and the second switch M3 are turned on
in accordance with the application of the above-described
signals.

[0126] In detail, in one embodiment of the present inven-
tion during the previous reset period, the anode voltage of the
organic light emitting diode (OLED) is 0V, the gate electrode
voltage of the driving transistor during the threshold voltage
compensation period is 3V, and the voltage of the first power
source is 15V. Here, for the purpose of illustration, the thresh-
old voltage of the driving transistor is assumed to be 1V,
however in other embodiments of the present invention, the
threshold voltage of the driving transistor may have a differ-
ent value.

[0127] As described above, in one embodiment of the
present invention, the gate electrode voltage is 3V, and the
anode voltage, that is, the source electrode voltage of the
driving transistor, is OV such that the driving transistor is
turned on. Thus, the source electrode voltage is the threshold
voltage subtracted from the gate electrode voltage (e.g., 2V).
The voltage of the cathode of the organic light emitting diode
(OLED) is at 3V such that the current does not flow to the
organic light emitting diode (OLED).

[0128] Therefore, during the threshold voltage compensa-
tion period T2, the capacitor Cst is charged with a voltage
corresponding to the threshold voltage of the driving transis-
tor.

[0129] Next, referring to FIG. 10 and FIG. 11, the scan
period/data input periods among the periods of one frame
according to one embodiment are described. That is, this is
the period in which the scan signals are sequentially applied
to the plurality of scan lines S1 to Sn connected to respective
pixels of the display unit 130, and the data signals are supplied
to the plurality of data lines D1 to Dm.

[0130] That is, driving the scan period/data input period
shown in FIG. 11, the scan signals are sequentially supplied to
each scan line, the data signals are sequentially supplied to the
rows of pixels connected to the scan lines, and the light
emission control signal GC(t) is applied at a low level (for
example -3V) during the above-described period.

[0131] Inone exemplary embodiment of the present inven-
tion, as shown in FIG. 11, the scan signal that is sequentially
applied has a width of two horizontal periods 2H. That is, the
width of the (n—1)th scan signal Scan(n-1) and the width of
the n-th scan signal Scan(n) that are applied sequentially
overlap by one horizontal period 1H.

[0132] This is to account for an insufficient charging phe-
nomenon according to RC delay of the signal lines due to the
large area of the display unit.

[0133] Also, in one embodiment the second switch M3,
which is an NMOS device, is turned off by the light emission
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control signal GC(t) applied at a low level, and thereby the
voltage of the first power source ELVDD(t) may not affect the
pixel during the scan period/data input period.

[0134] In the case of a pixel of the organic light emitting
diode (OLED) display according to an embodiment of the
present invention shown in the circuit diagram of FIG. 10, if
a scan signal having a high level is applied such that the first
switch M1 is turned on, a data signal having a voltage (e.g., a
predetermined voltage value) is applied to the first node N1
while passing through the first electrode and the second elec-
trode of the first switch.

[0135] Inthe embodiments shown in FIG. 10, it is assumed
that the voltage value of the applied data signal is 6V, the
voltage of the first node N1 is increased to 6V from 3V of the
previous period, and the voltages of both terminals of the
capacitor are changed according to the change of the data
signal voltage. The voltage of both terminals of the capacitor
in the threshold voltage compensation period are changed so
that the voltage corresponding to the threshold voltage of the
driving transistor is maintained across the capacitor. Also, if
the voltage of one terminal of the capacitor during the scan
period, that is, the voltage of the gate electrode of the driving
transistor, is changed to the voltage of the data signal, the
voltage of the another terminal of the capacitor is changed by
the voltage corresponding to the changing of (or change in)
the data signal from the voltage charged during the threshold
voltage compensation period.

[0136] Inmore detail, the voltage of the second terminal of
the capacitor is changed due to the coupling effect of the
capacitor according to the changing of the data signal voltage.
Here, the voltage of the second terminal of the capacitor Cst
changes according to the capacitance ratio between the para-
sitic capacitor Coled and the capacitor Cst that are connected
to the organic light emitting diode (OLED).

[0137] During the scan period, the second switch M3 is
turned off such that a current path is not formed between the
organic light emitting diode (OLED) and the first power
source ELVDD and therefore current does not substantially
flow to the organic light emitting diode (OLED). That is, in
one embodiment of the present invention, light is not emitted
during the scan period.

[0138] Next, referring to FIG. 12 and FIG. 13, the light
emitting period among the periods that constitute one frame
in which the organic light emitting diode (OLED) of the pixel
emits light corresponding to the data signal supplied during
the scan period is described according to one embodiment of
the present invention. That is, this is the period in which a
current corresponding to the data signal voltage stored in each
pixel 140 of the display unit 130 is provided to the organic
light emitting diode (OLED) of each pixel 140 such that light
is emitted.

[0139] That is, in one embodiment of the present invention,
the voltage of the first power source ELVDD(t) is applied at a
high level (for example 20V) in the light emitting period, the
scan signal Scan(n) is applied at a low level (for example 1V),
and the light emission control signal GC(t) is applied at a high
level (for example 20V). According to the above embodiment
of the present invention, the low level of the scan signal
Scan(n) is set at 1V, however in other embodiments of the
present invention other voltages may be supplied, such as a
negative voltage of a degree capable of turning off the first
switch M1.

[0140] Here, the scan signal Scan(n) is applied at a low
level such that the first switch M1 of the NMOS is turned off,
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and here, the voltage of the data signal of the organic light
emitting diode (OLED) display according to an exemplary
embodiment of the present invention is at a high level (for
example 10V) such that the leakage current does not flow into
(or through) the first switch.

[0141] The voltage of the data signal during the light emit-
ting period in which the organic light emitting diode (OLED)
emits light is not limited to the voltages of the above embodi-
ments, however, in one embodiment, it is a voltage that does
not generate the leakage current (or generates substantially no
leakage current) to the first switch transmitting the corre-
sponding data signal to the driving transistor. In one embodi-
ment, the voltage is the highest voltage value of the data signal
among the voltage values of the corresponding data signal
according to the plurality of scan signals during the scan
period.

[0142] Also, during the light emitting period, light emis-
sion is performed concurrently for each pixel in the display
unit, and thereby the signals applied during the light emitting
period, that is, the voltage of the first power source ELVDD
(1), the scan signal Scan(n), the light emission control signal
GC(t), and the data signal Data(t) are concurrently applied to
all pixels with voltage values having levels (e.g., predeter-
mined levels).

[0143] According to the application of the above-descried
signals, in one embodiment of the present invention, the driv-
ing transistor M2, and the second switch M3 are turned on and
the first switch M1 is turned off during the light emitting
period.

[0144] A current path is formed between the first power
source ELVDD and the cathode of the organic light emitting
diode (OLED) by the turn-on of the driving transistor M2 and
the second switch M3, and a current corresponding to the
voltage value Vgs of the driving transistor M2, that is, the
current corresponding to the voltage difference between the
gate electrode and the first electrode of the driving transistor,
is applied to the organic light emitting diode (OLED), thereby
emitting light with luminance corresponding thereto.

[0145] According to an exemplary embodiment of the
present invention, the voltage of the data signal is applied at a
high level such that the generation of the leakage current
toward the first switch is reduced or minimized, and thereby
a high quality display with improved luminance using light
emission of the organic light emitting diode (OLED) may be
realized.

[0146] Asdescribed above, after the light emitting period in
which the whole display unit emits light, according to another
exemplary embodiment of the present invention, as shown in
FIG. 14 and FIG. 15, the light emitting off period may be
executed.

[0147] That is, referring to FIG. 14, in one embodiment of
the present invention, during a light emitting off period, the
voltage of the first power source ELVDD(t) is applied at a low
level (for example —3V), the scan signal Scan(n) is applied at
alow level (for example 1V or OV), the light emission control
signal GC(t) is applied at a high level (for example 20V), and
the data signal Data(t) is applied at a low level (for example
1V) in the light emitting off period.

[0148] Thatis, comparing the light emitting off period with
the light emitting period of FIG. 12, this period is similar to
the light emitting period except that the voltage of the first
power source ELVDD(t) is changed from a high level to a low
level (for example —3V) and the data signal Data(t) is changed
from a high level to a low level (for example 1V).
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[0149] In this case, a current path is formed between the
first power source ELVDD and the OLED by the turn-on of
the driving transistor and the second switch M3 such that the
voltage value of the anode of the organic light emitting diode
(OLED) is decreased to the voltage value of the first power
source ELVDD(t) (e.g., -3V), and resultantly the voltage of
the anode is decreased below the voltage of the cathode such
that the light emission is stopped (e.g., the OLED is turned
off).

[0150] As described above in FIG. 6 to FIG. 15, according
to one embodiment of the present invention, one frame
includes the reset period, the threshold voltage compensation
period, the scan period, the light emitting period, and the light
emitting off period, and these periods are repeated, thereby
forming the next frame. That is, the reset period of FIG. 6 and
FIG. 7 is again executed after the light emitting off period of
FIG. 14 and FIG. 15.

[0151] Although the present invention is described with
reference to the detailed exemplary embodiments of the
present invention, this is by way of example only and the
present invention is not limited thereto. A person of ordinary
skill in the art may change or modify the described exemplary
embodiments without departing from the scope of the present
invention, and the changes or modifications are also included
in the scope of the present invention. Further, materials of
each components described in the present specification are
easily selected or replaced from various materials known to a
person of ordinary skill in the art. In addition, a person of
ordinary skill in the art may omit some of the components
described in the present specification without deteriorating
the performance or may add components in order to improve
the performance. Further, a person of ordinary skill in the art
may change the sequence of processes described in the
present specification according to the process environments
or equipment. Therefore, the scope of the present invention
should be defined by the appended claims and equivalents,
not by the described exemplary embodiments.

Description of Symbols

120: data driver

140: pixel

150: timing controller

170: first power source driver

110: scan driver

130: display unit

142: pixel driving circuit
160: light emission driver

What is claimed is:
1. An organic light emitting diode (OLED) display com-
prising:
a display unit comprising:
a plurality of scan lines;
a plurality of light emission control lines;
a plurality of data lines; and
a plurality of pixels, each of the plurality of pixels being
coupled to a corresponding scan line among the plu-
rality of scan lines, a corresponding light emission
control line among the plurality of light emission
control lines, and a corresponding data line among the
plurality of data lines;
a scan driver configured to transmit a plurality of scan
signals to the plurality of scan lines;
a light emission driver configured to transmit a plurality of
light emission control signals to the plurality of light
emission control lines;
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a data driver configured to transmit a plurality of data

signals to the plurality of data lines; and

a power source driver configured to apply a plurality of

power source voltages having different levels to the plu-
rality of pixels during one frame period,

wherein each of the plurality of pixels comprises an OLED

and a driving transistor configured to transmit a current
to the OLED in accordance with a corresponding data
signal of the data signals, and

wherein during a reset period, a plurality of voltages of the

plurality of data signals for resetting a driving voltage of
the OLED has a higher voltage than corresponding volt-
ages of the plurality of data signals during a threshold
voltage compensation period for compensating for the
threshold voltage of the driving transistor.

2. The OLED display of claim 1, wherein

during the reset period, each of the plurality of data signals

has a voltage higher than a highest voltage of a voltage
range of the plurality of data signals during a scan
period.

3. The OLED display of claim 1, wherein during the thresh-
old voltage compensation period, each of the plurality of data
signals has a voltage signal equal to a lowest voltage sufficient
to turn on the driving transistor.

4. The OLED display of claim 1, wherein

each of the plurality of pixels further comprises a first

switch configured to transmit the corresponding data
signal to the driving transistor in accordance with a
corresponding scan signal among the plurality of scan
signals, and

the scan driver is configured to concurrently transmit the

plurality of scan signals to the plurality of scan lines
during the reset period and the threshold voltage com-
pensation period.

5. The OLED display of claim 4, wherein

each of the plurality of pixels further comprises a second

switch configured to transmit a first power source volt-
age to the driving transistor in accordance with a light
emission control signal of the light emission control
signals,

the driving transistor is coupled to an anode of the OLED,

the second switch is configured to be turned on during the

reset period, and

during the reset period the first power source voltage is

lower than the voltage of a cathode of the OLED.

6. The OLED display of claim 1, wherein

the scan driver is configured to sequentially transmit the

plurality of scan signals to the plurality of scan lines
during a scan period after the reset period and the thresh-
old voltage compensation period, and

the data driver is configured to transmit the plurality of data

signals to the plurality of data lines in synchronization
with the transmission of the plurality of scan signals to
the scan lines.

7. The OLED display of claim 1, wherein the data driver is
configured to transmit, during a light emitting period, the
plurality of data signals to corresponding ones of the plurality
of pixels such that substantially no leakage current is gener-
ated in a first switch of each pixel configured to transmit the
corresponding data signal to the driving transistor.

8. The OLED display of claim 7, wherein the first switch is
configured to transmit the corresponding data signal to the
driving transistor in accordance with a corresponding scan
signal of the plurality of scan signals, and
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the scan driver is configured to concurrently transmit the
plurality of scan signals to the plurality of scan lines
during the light emitting period.

9. The OLED display of claim 7, wherein during the light
emitting period, each of the data signals has a voltage higher
than a highest voltage of a voltage range of the data signal
during a scan period.

10. The OLED display of claim 7, wherein

the scan driver is configured to sequentially transmit the
plurality of scan signals to the plurality of scan lines
during a scan period before the light emitting period and
after the reset period and the threshold voltage compen-
sation period, and

the data driver is configured to transmit the plurality of data
signals to the plurality of data lines in synchronization
with the transmission of the plurality of scan signals to
the scan lines.

11. An organic light emitting diode (OLED) display com-

prising:

a display unit comprising:

a plurality of scan lines;

a plurality of light emission control lines;

a plurality of data lines; and

a plurality of pixels, each of the plurality of pixels being
coupled to a corresponding scan line among the plu-
rality of scan lines, a corresponding light emission
control line among the plurality of light emission
control lines, and a corresponding data line among the
plurality of data lines;

a scan driver configured to transmit a plurality of scan
signals to the plurality of scan lines;

a light emission driver configured to transmit a plurality of
light emission control signals to the plurality of light
emission control lines;

a data driver configured to transmit a plurality of data
signals to the plurality of data lines; and

a power source driver configured to apply a plurality of
power source voltages having different levels to the plu-
rality of pixels during one frame period,

wherein each of the plurality of pixels comprises an OLED,
adriving transistor configured to transmit a current to the
OLED in accordance with a corresponding data signal of
the data signals and a first switch configured to transmit
the corresponding data signal to the driving transistor,
and

wherein the data driver is configured to supply, during a
light emitting period, the plurality of data signals to the
plurality of pixels, the plurality of data signals having
voltages which generate substantially no leakage current
in the first switch.

12. The OLED display of claim 11, wherein

the first switch is configured to transmit the corresponding
data signal to the driving transistor in accordance with a
corresponding scan signal of the plurality of scan sig-
nals, and

the scan driver is configured to concurrently transmit the
plurality of scan signals to the plurality of scan lines
during the light emitting period.

13. The OLED display of claim 11, wherein during the
light emitting period each of the data signals has a voltage
higher than a highest voltage of a voltage range of the data
signals during a scan period such that substantially no leakage
current is generated in the first switch.
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14. The OLED display of claim 11, wherein

the scan driver is configured to sequentially transmit the
plurality of scan signals to the plurality of scan lines
during a scan period before the light emitting period in
which the plurality of scan signals are transmitted to the
plurality of scan lines, and

the data driver is configured to transmit the plurality of data
signals to the plurality of data lines in synchronization
with the transmission of the plurality of scan signals to
the scan lines.

15. An organic light emitting diode (OLED) display com-

prising:

an OLED;

a driving transistor configured to transmit a driving current
in accordance with a data signal of a plurality of data
signals to the OLED; and

a first switch configured to transmit the data signal to a gate
terminal of the driving transistor in accordance with a
scan signal,

wherein during a reset period a voltage of the data signal
for resetting a driving voltage of the OLED is higher than
a voltage of the data signal during a threshold voltage
compensation period for compensating for the threshold
voltage of the driving transistor.

16. The OLED display of claim 15, wherein

during the reset period, the data signal has a voltage higher
than a highest voltage of a voltage range of the plurality
of data signals during a scan period.

17. The OLED display of claim 15, wherein during the
threshold voltage compensation period, the data signal has a
voltage equal to a lowest voltage that is sufficient to turn on
the driving transistor.

18. The OLED display of claim 15, further comprising

a second switch configured to transmit a first power source
voltage to the driving transistor in accordance with a
light emission control signal,

wherein the driving transistor is connected to an anode of
the OLED,

wherein the second switch is configured to be turned on
during the reset period, and

wherein the first power source voltage has a voltage lower
than a voltage of a cathode of the OLED during the reset
period.

19. The OLED display of claim 15, wherein

the first switch is configured to receive the scan signal
during a scan period after the reset period and the thresh-
old voltage compensation period, and

the gate terminal of the driving transistor is configured to
receive the data signal in synchronization with the scan
signal received by the first switch.

20. The OLED display of claim 15, wherein

during a light emitting period, the data signal has a voltage
such that substantially no leakage current is generated in
the first switch.

21. The OLED display of claim 20, wherein

the voltage such that substantially no leakage current is
generated in the first switch is higher than a highest
voltage of a voltage range of the data signal during a scan
period.

22. The OLED display of claim 20, wherein

the first switch is configured to receive the scan signal
during a scan period before the light emitting period and
after the reset period and the threshold voltage compen-
sation period, and the gate terminal of the driving tran-
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sistor is configured to receive the data signal in synchro-
nization with the scan signal.
23. An organic light emitting diode (OLED) display com-
prising:
an OLED;
a driving transistor configured to transmit a driving current
in accordance with a data signal to the OLED; and

afirst switch configured to transmit the data signal to a gate
terminal of the driving transistor in accordance with a
scan signal,

wherein, during a light emitting period, the data signal has

a voltage such that substantially no leakage current is
generated in the first switch.

24. The OLED display of claim 23, wherein

the voltage such that substantially no leakage current is

generated in the first switch is higher than a highest
voltage of a voltage range of the data signal during a scan
period.

25. The OLED display of claim 23, wherein

the first switch is configured to receive the scan signal

during a scan period before the light emitting period, and
the gate terminal of the driving transistor is configured to
receive the data signal corresponding to the scan signal
in synchronization with the scan signal.

26. A driving method of an organic light emitting diode
(OLED) display comprising a plurality of pixels, wherein
each of the plurality of pixels comprises an OLED and a
driving transistor configured to transmit a driving current in
accordance with a data signal to the OLED, comprising:

resetting a driving voltage of the OLED during a reset

period;

compensating for a threshold voltage of the driving tran-

sistor during a threshold voltage compensation period;
and
transmitting the data signal to the driving transistor during
a scan period,

wherein a voltage of the data signal during the reset period
is higher than a voltage of the data signal during the
threshold voltage compensation period.

27. The driving method of claim 26, wherein

the data signal corresponding to the reset period has a

voltage higher than a highest voltage of a voltage range
of the data signal during the scan period.

28. The driving method of claim 26, wherein

the voltage of the data signal corresponding to the thresh-

old voltage compensation period is equal to a lowest
voltage that is sufficient to turn on the driving transistor.

29. The driving method of claim 26, wherein

each of the plurality of pixels further comprises a first

switch configured to transmit the data signal to the driv-
ing transistor in accordance with a scan signal, and

a scan driver is configured to transmit the scan signal to the

plurality of pixels during the reset period and the thresh-
old voltage compensation period.

30. The driving method of claim 29, wherein

each of the plurality of pixels further comprises a second

switch configured to transmit a first power source volt-
age to the driving transistor in accordance with a light
emission control signal,

the driving transistor is coupled to an anode of the OLED,

the second switch is turned-on during the reset period, and

the first power source voltage has a voltage lower than the
voltage of a cathode of the OLED during the reset
period.
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31. The driving method of claim 26, wherein

during the scan period, a plurality of scan signals are
sequentially transmitted to the plurality of pixels, and
the data signal is transmitted in synchronization with the
transmission of a corresponding scan signal of the scan
signals.

32. The driving method of claim 26, further comprising

transmitting the data signal to the plurality of pixels such
that each OLED of the plurality of pixels emits light
during a light emitting period after the scan period,

wherein during the light emitting period, the data signal has
a voltage such that substantially no leakage current is
generated in a first switch configured to transmit the data
signal to the driving transistor.

33. The driving method of claim 32, further comprising:

transmitting the data signal to the driving transistor in
accordance with the corresponding scan signal of a plu-
rality of scan signals; and

concurrently transmitting the plurality of scan signals dur-
ing the light emitting period.
34. The driving method of claim 32, wherein

the voltage such that substantially no leakage current is
generated in the first switch is higher than a highest
voltage of a voltage range of the data signal during the
scan period.

35. The driving method of claim 32, wherein

during the scan period before the light emitting period, a
scan signal is sequentially transmitted to the plurality of
pixels, and the data signal corresponding to the scan
signal is transmitted in synchronization with the trans-
mission of the scan signal.

36. A driving method of an organic light emitting diode
(OLED) display comprising a plurality of pixels, wherein
each of the plurality of pixels comprises an OLED, a driving
transistor configured to transmit a driving current in accor-
dance with a data signal to the OLED, and a first switch
configured to transmit the data signal to the driving transistor
in accordance with a scan signal, comprising:

transmitting the data signal to the driving transistor during
a scan period; and

emitting light from the OLED in accordance with the driv-
ing current during a light emitting period,

wherein, during the light emitting period, the data signal
has a voltage such that substantially no leakage current is
generated in the first switch.

37. The driving method of claim 36, wherein

a scan driver is configured to concurrently transmit the scan
signal to the plurality of pixels during the light emitting
period.

38. The driving method of claim 36, wherein

the voltage such that substantially no leakage current is
generated in the first switch is higher than a highest
voltage of a voltage range of the data signal.

39. The driving method of claim 36, wherein

during the scan period before the light emitting period, the
scan signal is sequentially transmitted to the plurality of
pixels, and the data signal corresponding to the scan
signal is transmitted in synchronization with the trans-
mission of the scan signal.
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40. The driving method of claim 36, further comprising:

resetting the driving voltage of the OLED during a reset
period; and

compensating for a threshold voltage of the driving tran-
sistor during a threshold voltage compensation period
before the scan period and the light emitting period,

wherein the voltage of the data signal during the reset
period and the voltage of the data signal during the light
emitting period are higher than the voltage of the data
signal during the threshold voltage compensation
period.
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41. The driving method of claim 40, wherein

the voltage of the data signal during the reset period and the
voltage of the data signal during the light emitting period
are higher than a highest voltage of a voltage range of the
data signal transmitted to the driving transistor during
the scan period.

42. The driving method of claim 40, wherein during the
threshold voltage compensation period, the data signal has a
voltage equal to a lowest voltage that is sufficient to turn on
the driving transistor.
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