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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0051515, filed on May 7, 2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] (a) Field

[0003] Exemplary embodiments of the invention relate to
an organic light emitting diode display and a driving method
thereof.

[0004] (b) Description of the Related Art

[0005] A display device generally includes a display area,
in which a plurality of pixels is disposed on a substrate in a
matrix form, and a scan line and a data line, which are con-
nected to the pixels and selectively apply a data signal to each
pixel to display an image.

[0006] The display device may be classified into a passive
matrix type light emitting display device and an active matrix
type light emitting display device according to adriving mode
of the pixel. The active matrix type light emitting display
device, which emits light selected for each unit pixel based on
resolution, contrast and operation speed, is widely used.
[0007] The active matrix type display device may be used
as a display device of a personal computer, a portable phone,
a portable information terminal such as a personal digital
assistant (“FDA”), and the like or monitors of various infor-
mation devices, and may include an liquid crystal display
(“LCD”) using a liquid crystal panel, an organic light emit-
ting diode display using an organic light emitting element, a
plasma display panel (“PDP”) using a plasma panel, and the
like. Among such an active matrix type display device, the
organic light emitting diode display may include a data driver
for transferring data signals to a plurality of data lines, a scan
driver for sequentially transferring scan signals to a plurality
of scan lines, and a plurality of pixels connected to the plu-
rality of scan lines and the plurality of data lines. Each pixel
includes an organic light emitting diode (“OLED”) and a
driving transistor for controlling a current amount supplied to
the organic light emitting diode.

SUMMARY

[0008] In a conventional organic light emitting diode dis-
play including a compensation circuit for compensating a
threshold voltage difference of a driving transistor in each
pixel, a response speed of the driving transistor may vary
when an image is displayed according to a data signal having
a large luminance difference between a previous frame and a
current frame. Particularly, when luminance is changed from
black to white, the response speed may be substantially
delayed, and a ghosting, e.g., a shadow when a text is scrolled
on a screen at a rapid rate, may occur.

[0009] Inexemplary embodiments of the invention relate to
an organic light emitting diode display and a driving method
thereof, in which the ghosting due to a threshold voltage
difference compensation of the driving transistor and a
response speed is effectively prevented.

[0010] An exemplary embodiment of the invention pro-
vides an organic light emitting diode display including: a
display unit including a plurality of data lines, a plurality of
first scan lines, a plurality of second scan lines, a plurality of
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light emission control lines and a plurality of pixels, where
each of the plurality of pixels is connected to a corresponding
data line of the plurality of data lines, a corresponding first
scan line of the plurality of first scan lines, a corresponding
second scan line of the plurality of second scan lines and a
corresponding light emission control line of the plurality of
light emission control lines; a scan driver configured to trans-
fer a plurality of first scan signals to the plurality of first scan
lines, and transfer a plurality of second scan signals to the
plurality of second scan lines, respectively; a data driver
configured to transfer a plurality of data signals to the plural-
ity of data lines, respectively; and a light emission control
driver configured to transfer a plurality of light emission
control signals to the plurality oflight emission control lines,
respectively, in which the scan driver transfers the second
scan signals substantially simultaneously to at least two sec-
ond scan lines among the plurality of second scan lines.
[0011] Inanexemplary embodiment, the plurality of pixels
includes first and second pixels connected to two first scan
lines of the plurality of first scan lines, respectively, and
commonly connected to a same second scan line of the plu-
rality of second scan lines.

[0012] In an exemplary embodiment, the first and second
pixels may be commonly connected to a same light emission
control line of the plurality of light emission control lines.
[0013] Inan exemplary embodiment, the scan driver trans-
fers a second scan signal of the plurality of second scan
signals to have an activating period which overlaps an acti-
vating period ofa corresponding light emission control signal
of the plurality of light emission control signals for a prede-
termined time in a frame.

[0014] In an exemplary embodiment, the scan driver may
activate a second scan signal of the plurality of second scan
signals in a frame before a corresponding first scan signal of
the plurality of first second signals is activated in the frame.
[0015] In an exemplary embodiment, each of the plurality
of pixels may include an organic light emitting diode; a driv-
ing transistor configured to transfer a driving current to the
organic light emitting diode based on the corresponding data
signal; a capacitor including a first electrode connected to a
first power voltage applying terminal and a second electrode
connected to a gate electrode of the driving transistor; a
switching transistor configured to transfer the corresponding
data signal to the second electrode of the capacitor based on
the first scan signal; and an initial transistor configured to
transfer an initial voltage to the second electrode of the
capacitor based on the second scan signal.

[0016] In an exemplary embodiment, each of the plurality
of pixels may further include a threshold voltage compensa-
tion transistor which diode-connects the driving transistor
according to the first scan signal.

[0017] In an exemplary embodiment, each of the plurality
of pixels may further include a first light emission control
transistor which connects the first power voltage applying
terminal and the driving transistor based on the light emission
control signal; and a second light emission control transistor
which connects the driving transistor and the organic light
emitting diode based on the light emission control signal.
[0018] Another exemplary embodiment of the invention
provides a driving method of an organic light emitting diode
display including substantially simultaneously transferring a
light emission control signal of a plurality of light emission
controls signals to first and second pixels of the organic light
emitting diode display, which are disposed adjacent to each
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other and connected to different first scan lines of a plurality
of first scan lines of the organic light emitting diode and to a
same second scan line of a plurality of second scan lines of the
organic light emitting diode, where the plurality of first scan
lines transmits a plurality of first scan signals of the organic
light emitting diode, and the plurality of second scan lines
transfers a plurality of second scan signals of the organic light
emitting diode; and substantially simultaneously transferring
a second scan signal of the plurality of second scan signals to
the first and second pixels, where the first and second pixels
are connected to a data diver of the organic light emitting
diode and receive a data signal, and the first and second pixels
receive an initial voltage for an activating period ofthe second
scan signal in a frame.

[0019] Inanexemplary embodiment, the driving method of
an organic light emitting diode display may further include
emitting light corresponding to a data signal of a previous
frame written in each of the first and second pixels based on
the light emission control signal.

[0020] In an exemplary embodiment, the substantially
simultaneously transferring the second scan signal may
include transferring the second scan signal to have an active
period which overlaps an activating period of the light emis-
sion control signal for a predetermined time in the frame.
[0021] Inanexemplary embodiment, the driving method of
an organic light emitting diode display may further include
emitting light by the first and second pixels in response to the
initial voltage.

[0022] Inanexemplary embodiment, the driving method of
an organic light emitting diode display may further include
sequentially transferring different first scan signals to the first
and second pixels after the simultaneously transferring the
second scan signal.

[0023] In an exemplary embodiment, an activating period
of the first scan signals applied to the different first scan lines
connected to the first and second pixels in the frame may not
overlap an activating period of the second signal in the frame.
[0024] In such embodiment, an echo phenomenon due to a
threshold voltage difference compensation of the driving
transistor and a response speed is substantially reduced or
effectively prevented.

[0025] In such embodiments, a dead space of a panel may
be reduced by decreasing an area occupied by a driver for
initializing a driving transistor in each pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other features of the invention will
become more apparent by describing in further detail exem-
plary embodiments thereof with reference to the accompany-
ing drawings, in which:

[0027] FIG.1is a block diagram illustrating an exemplary
embodiment of an organic light emitting diode display
according to the invention;

[0028] FIG. 2 is an equivalent circuit diagram of an exem-
plary embodiment of a pixel PX of the organic light emitting
diode display in FIG. 1,

[0029] FIG. 3 is a signal timing diagram illustrating an
exemplary embodiment of a driving method of an organic
light emitting diode display according to the invention; and
[0030] FIG. 4 is a signal timing diagram illustrating an
alternative exemplary embodiment of a driving method of an
organic light emitting diode display according to the inven-
tion.
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DETAILED DESCRIPTION

[0031] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms, and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Like reference numerals refer to like ele-
ments throughout.

[0032] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, the element or layer can be directly
on, connected or coupled to the other element or layer or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly connected to” or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present. Like numbers refer to like elements throughout. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0033] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the invention.
[0034] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation, in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0035] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including,” when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0036] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
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consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0037] Embodiments of the invention are described herein
withreference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing. For example, a region illustrated or
described as flat may, typically, have rough and/or nonlinear
features. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are sche-
matic in nature and their shapes are not intended to illustrate
the precise shape of a region and are not intended to limit the
scope of the claims set forth herein.

[0038] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0039] Hereinafter, exemplary embodiments of the inven-
tion will be described in further detail with reference to the
accompanying drawings.

[0040] FIG.11is a block diagram illustrating an exemplary
embodiment of an organic light emitting diode display
according to the invention.

[0041] Referring to FIG. 1, an exemplary embodiment of an
organic light emitting diode display 1 includes a display unit
10, a data driver 20, a scan driver 30, a light emission control
driver 40, a power supply unit 50 and a signal controller 60. In
such an embodiment, the display unit 10 includes a plurality
of pixels PX, which is disposed in a display area thereof, and
a plurality of first scan lines, e.g., first to n-th first scan lines
GWL[1]-GWL[n], a plurality of second scan lines, e.g., first
to m-th second scan lines GIL[1]-GIL[m], a plurality of data
lines, e.g., first to s-th data lines DL[1]-DL[s], and a plurality
of light emission control lines, e.g., first to m-th light emission
control lines EML[1]-EML[m]. Here, each of n, mand sis a
natural number greater than 1.

[0042] The plurality of pixels PX is arranged substantially
in a matrix form including a plurality of pixel columns and a
plurality of pixel rows. The plurality of first and second scan
lines GWL[1]-GWL[n] and GIL[1]-GIL[m], and the plural-
ity of light emission control lines EML[1]-EML[m] are dis-
posed substantially parallel to each other and extend substan-
tially in a pixel row direction, and the plurality of data lines
DL[1]-DL[s] are disposed substantially parallel to each other
and extend substantially in a pixel column direction.

[0043] In an exemplary embodiment, each of the plurality
of pixels PX is connected to a corresponding first scan line
among the plurality of first scan lines GWL[1]-GWL[n], and
connected to a corresponding data line among the plurality of
data lines DL[1]-DL[s]. Each of the plurality of pixels PX
receives first and second power voltages ELVDD and ELVSS,
and an initial voltage VINT from the power supply unit50. In
an exemplary embodiment, each of the plurality of pixels PX
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may include a red subpixel (not illustrated) that emits red
light, a green subpixel (not illustrated) that emits green light,
and a blue subpixel (not illustrated) that emits blue light.

[0044] In an exemplary embodiment, as shown in FIG. 1,
adjacent pixels in a pixel column direction among the plural-
ity of pixels PX are commonly connected to a corresponding
second scan line among the plurality of second scan lines
GIL[1]-GIL[m], and commonly connected to a correspond-
ing light emission control line among the plurality of light
emission control lines EML[1]-EML[m].

[0045] In such an embodiment, a plurality of first pixels
PX1 connected to odd numbered first scan lines among the
plurality of first scan lines GWL[1]-GWL[n] and a plurality
of corresponding second pixels PX2 connected to even num-
bered first scan lines among the plurality of first scan lines
GWL[1]-GWL|n] are commonly connected to the corre-
sponding second scan lines and the corresponding light emis-
sion control lines. In an exemplary embodiment, as shown in
FIG. 1, the first and second pixels PX1 and PX2 are connected
to the odd numbered and even numbered first scan lines,
respectively, but exemplary embodiments of the invention are
not limited thereto. In an alternative exemplary embodiment,
the first and second pixels PX1 and PX2 are connected to the
even numbered and odd numbered first scan lines, respec-
tively.

[0046] In one exemplary embodiment, for example, as
shown in FIG. 1, the first pixel PX1[1] connected to the first
first scan line GWL[1] and the second pixel PX2[1] con-
nected to the second first scan line GWL[2] are commonly
connected to a second scan line GIL[1]. In such an embodi-
ment, the first and second pixels PX1[1] and PX2[1] are
commonly connected to the first light emission control line
EML[1].

[0047] In an exemplary embodiment, the data driver 20
processes image data RGB based on a data driving control
signal CONT1 to generate a plurality of data signals, e.g., first
to s-th data signals D[1]-D[s]. In such an embodiment, the
data driver 20 may process the image data RGB to be suitable
for a characteristic of the display unit 10 using the data driv-
ing control signal CONT1. The data driver 20 transfers the
data signals D[1]-D[s] to the plurality of data lines DL[1]-DL
[s] corresponding thereto.

[0048] In an exemplary embodiment, the scan driver 30
generates a plurality of first scan signals, e.g., first to n-th first
scan signals GW[1]-GW]n], based on a scan driving control
signal CONT2 and transfers the plurality of first scan signals
GW[1]-GW|n] to corresponding first scan lines GWL[1]-
GWL][n]. In such an embodiment, the scan driver 30 sequen-
tially activates and transfers the plurality of first scan signals
GW[1]-GW|[n] corresponding to the plurality of first scan
lines GWL[1]-GWL[n].

[0049] In an exemplary embodiment, the scan driver 30
generates a plurality of second scan signals, e.g., first to m-th
second scan signals GI[1]-GI[m], based on an initial driving
control signal CONT3 and transfers a plurality of second scan
signals GI[1]-GI[m] to corresponding second scan lines GIL
[1]-GIL[m].

[0050] The light emission control driver 40 generates a
plurality of light emission control signals, e.g., first to m-th
light emission control signals EM[1]-EM[m], based on a light
emission control driving signal CONT4 and transfers the
plurality of light emission control signals EM[1]-EM[m] to
corresponding light emission control lines EML[1]-EML[m].
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The power supply unit 50 generates the first power voltage
ELVDD, the second power voltage ELVSS, and the initial
voltage VINT.

[0051] In an exemplary embodiment, the signal controller
60 receives an external input data InD and a synchronization
signal, and generates the data driving control signal CONT1,
the scan driving control signal CONT2, the initial driving
control signal CONT3, the light emission control driving
signal CONT4, and the image data RGB. In such an embodi-
ment, the synchronization signal includes a horizontal syn-
chronization signal Hsync, a vertical synchronization signal
Vsync, and a main clock signal MCLK.

[0052] FIG. 2 is an equivalent circuit diagram of an exem-
plary embodiment of a pixel PX of the organic light emitting
diode display of F1G. 1, e.g., a first pixel PX1[1] and a second
pixel PX2[1] connected to a same second scan line.

[0053] Referring to FIG. 2, in an exemplary embodiment,
the first pixel connected to a second scan line GIL[1], e.g., the
first pixel PX1[1] connected to a first first scan line GWL[1]
and a data line DL[1], includes a switching transistor M1, an
initial transistor M2, a threshold voltage compensation tran-
sistor M3, first and second light emission control transistors
M4 and M5, a driving transistor Mdl, a capacitor C1, and an
organic light emitting diode OLED1. In such an embodiment,
the switching transistor M1 includes a first electrode con-
nected to the data line DL[1] to receive the data signal D[1],
a second electrode connected to a first node N1, and a gate
electrode connected to the first first scan line GWL[1] to
receive a first scan signal, e.g., a first first scan signal GW[1].

[0054] In such an embodiment, as shown in FIG. 2, the
initial transistor M2 includes a first electrode connected to a
second node N2, a second electrode which receives the initial
voltage VINT, and a gate electrode connected to the second
scan line GIL[1] to receive a second scan signal GI[1].

[0055] The threshold voltage compensation transistor M3
includes a first electrode connected to the second node N2, a
second electrode connected to a third node N3, and a gate
electrode connected to the first first scan line GWL[1] to
receive the first first scan signal GW[1]. In such an embodi-
ment, the first electrodes of the switching transistor M1, the
initial transistor M2 and the threshold voltage compensation
transistor M3 may be source electrodes, and the second elec-
trodes of the switching transistor M1, the initial transistor M2
and the threshold voltage compensation transistor M3 may be
drain electrodes.

[0056] The first light emission control transistor M4
includes a source electrode connected to a first power voltage
ELVDD applying terminal, a drain electrode connected to the
first node N1, and a gate electrode connected to a light emis-
sion control line EML[1] to receive the light emission control
signal EM[1]. The second light emission control transistor
MS5 includes a source electrode connected to the third node
N3, a drain electrode connected to an anode of the organic
light emitting diode OLEDI, and a gate electrode connected
to the light emission control line EML[1] to receive the light
emission control signal EM[1].

[0057] The driving transistor Md1 includes a source elec-
trode connected to the first node N1, a drain electrode con-
nected to the third node N3, and a gate electrode connected to
the second node N2. The driving transistor Mdl supplies
driving current corresponding to a voltage difference between
the source electrode and the gate electrode to the organic light
emitting diode OLEDI1.
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[0058] Thecapacitor C1 includes a first terminal connected
to the first power voltage ELVDD applying terminal, and a
second terminal connected to the second node N2. The
organic light emitting diode OLEDI1 includes a cathode con-
nected to a second power voltage ELVSS applying terminal.
[0059] In an exemplary embodiment, a second pixel con-
nected to the second scan line GIL[1], e.g., the second pixel
PX2[1] connected to the second first scan line GWL[2] and
the data line DL[1], includes a switching transistor M11, an
initial transistor M12, a threshold voltage compensation tran-
sistor M13, first and second light emission control transistors
M14 and M15, a driving transistor Md2, a capacitor C2, and
an organic light emitting diode OLED2. In such an embodi-
ment, a gate electrode of the switching transistor M11 of
second pixel PX2[1]is connected to the second first scan line
GWLJ[2] to receive the second first scan signal GW[2]. A
connection relationship of the elements in the second pixel
PX2[1] is substantially the same as the connection relation-
ship of the elements in the first pixel PX2[1], and any repeti-
tive detailed description thereof will hereinafter be omitted or
simplified.

[0060] In an exemplary embodiment, as shown in FIG. 2,
the first pixel PX1[1] and the second pixel PX2[1] simulta-
neously receive the second scan signal GI[1] and the light
emission control signal EM[1]. Accordingly, in such an
embodiment, the circuit configuration of the second scan
driver 40 and the light emission control driver 50 is effectively
simplified and thus a dead space of the organic light emitting
diode display may be substantially reduced.

[0061] Inanexemplary embodiment, the switching transis-
tors M1 and M11, the initial transistors M2 and M12, the
threshold voltage compensation transistors M3 and M13, the
first and the second light emission control transistors M4, M5,
M14 and M15, and the driving transistors Md1 and Md2 may
include a P-type metal-oxide semiconductor (“PMOS”) tran-
sistor, but the invention is not limited thereto. In an alternative
exemplary embodiment, at least one of the switching transis-
tors M1 and M11, the initial transistors M2 and M12, the
threshold voltage compensation transistors M3 and M13, the
first light emission control transistors M4 and M14, the sec-
ond light emission control transistors M5 and M15. and the
driving transistors Mdl and Md2 may include an N-type
metal-oxide semiconductor (“NMOS”) transistor.

[0062] Inanexemplary embodiment, a connection relation-
ship of the switching transistors M1 and M11, the initial
transistors M2 and M12, the threshold voltage compensation
transistors M3 and M13, the first light emission control tran-
sistors M4 and M14, the second light emission control tran-
sistors M5 and M 15, the driving transistors Md1 and Md2, the
capacitors C1 and C2, and the organic light emitting elements
OLED1 and OLED2 is not limited to the connection relation-
ship shown in FIG. 2, but may be variously modified.

[0063] FIG. 3 is a signal timing diagram illustrating an
exemplary embodiment of a driving method of an organic
light emitting diode display according to the invention. Here-
inafter, for convenience of description, an exemplary embodi-
ment of a driving method of the organic light emitting diode
display including the first pixel PX1[1] and the second pixel
PX2[1] illustrated in FIG. 2 will be described.

[0064] Referringto FIGS.2 and 3, in an exemplary embodi-
ment, the light emission control signal EM[1] is inactivated at
a first time point t1, and the first light emission control tran-
sistors M4 and M14 and the second light emission control
transistors M5 and M15 are turned off at the first time point t1.
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In such an embodiment, the second scan signal GI[1] is trans-
ferred to the second scan line GIL[1] at a second time point t2
such that the initial transistor M2 of the first pixel PX1[1] is
turned on, and the initial voltage VINT is applied to the
second terminal of the capacitor C1 of the first pixel PX1[1].
[0065] Simultaneously, the initial transistor M12 of the sec-
ond pixel PX2[1] is turned on, and the initial voltage VINT is
applied to the second terminal of the capacitor C2 of the
second pixel PX2[1]. As a result, a difference between gate-
source voltages of each of the driving transistors Mdl and
Md2 is maintained by a difference between the first power
voltage ELVDD and the initial voltage VINT, and the voltage
difference (e.g., ELVDD-VINT) may turn on the driving tran-
sistors Md1 and Md2 at a voltage greater than or substantially
equal to a threshold voltage of each of the driving transistors
Mdl and Md2. Accordingly, in such an embodiment, the
driving transistors Mdl and Md2 are on-biased at substan-
tially the same condition to display luminance corresponding
to a data signal of a current frame such that the driving
transistors Md1l and Md2 are effectively prevented from
being influenced by a data signal written in a previous frame.
[0066] Next, the second scan signal GI[1] is inactivated,
and the first first scan signal GW[1] is transferred to the first
first scan line GWL[1] at a third time point t3, such that the
switching transistor M1 and the threshold voltage compensa-
tion transistor M3 of the first pixel PX1[1] are turned on.
[0067] When the switching transistor M1 and the threshold
voltage compensation transistor M3 of the first pixel PX1[1]
are turned on, the data voltage corresponding to the data
signal D[1] of the current frame is transferred to the source
electrode of the driving transistor Md1 of the first pixel PX1
[1] through the switching transistor M1, and the driving tran-
sistor Md1 of the first pixel PX1[1] is diode-connected by the
threshold voltage compensation transistor M3. Accordingly,
a voltage corresponding to a difference between the data
voltage and the threshold voltage of the driving transistor
Md1 of the first pixel PX1[1] is maintained at a node, e.g. the
second note N2, connected to the second terminal of the
capacitor C1.

[0068] Next, the second first scan signal GW[2] is trans-
ferred to the second first scan line GWL[2] at a fourth time
point t4, such that the switching transistor M11 and the
threshold voltage compensation transistor M13 of the second
pixel PX2[1] are turned on.

[0069] When the switching transistor M11 and the thresh-
old voltage compensation transistor M13 of the second pixel
PX2[1] are turned on, a data voltage corresponding to the data
signal D[1] of the current frame is transferred to the source
electrode of the driving transistor Md2 of the second pixel
PX2[1] through the switching transistor M11, and the driving
transistor Md2 of the second pixel PX2[1] is diode-connected
by the threshold voltage compensation transistor M13.
Accordingly, a voltage corresponding to a difference between
the data voltage and the threshold voltage of the driving
transistor Md2 of'the second pixel PX2[1] is maintained at the
second node N2 connected to the second terminal of the
capacitor C2.

[0070] Next, the light emission control signal EM[1] is
transferred to the light emission control line EML[1], and the
first light emission control transistors M4 and M14 and the
second light emission control transistors M5 and M15 are
turned on. When the first light emission control transistors
M4 and M14 and the second light emission control transistors
M5 and M15 are turned on, driving current corresponding to
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the data voltages stored in the capacitors C1 and C2 flows in
the organic light emitting diodes OLED1 and OLED2,
respectively, and the organic light emitting diodes OLED1
and OLED?2 thereby emit light.

[0071] In an exemplary embodiment, driving current cor-
responding to the gate-source voltage difference of the driv-
ing transistor Md1 of the first pixel PX1[1] (e.g., ELVDD-
Vd1, where Vd1 denotes the data voltage applied to the first
pixel PX1[1]) flows in the organic light emitting diode
OLED1 of the first pixel PX1[1], and driving current corre-
sponding to the gate-source voltage difference of the driving
transistor Md2 of the second pixel PX2[1] (e.g., ELVDD-
Vd2, where Vd2 denotes the data voltage applied to the sec-
ond pixel PX1[1]) flows in the organic light emitting diode
OLED?2 of the second pixel PX2[1]. In such an embodiment,
the organic light emitting diodes OLED1 and OLED2 is
controlled by the first light emission control transistors M4
and M14 and the second light emission control transistors M5
and M15, independently of the threshold voltages of the driv-
ing transistors Mdl and Md2, such that non-uniformity of
luminance due to a threshold voltage difference is effectively
prevented.

[0072] FIG. 4 is a signal timing diagram illustrating an
alternative exemplary embodiment of a driving method of an
organic light emitting diode display according to the inven-
tion. Hereinafter, for convenience of description, an alterna-
tive exemplary embodiment of a driving method of the
organic light emitting diode display including the first pixel
PX1[1] and the second pixel PX2[1] illustrated in FIG. 2 will
be described.

[0073] Referring to FIGS. 2 and 4, at a first time point 111,
the second scan signal GI[1] is transferred to the second scan
line GIL[1] such that the initial transistors M2 and M12 are
turned on, and the initial voltage VINT is applied to the
second of the capacitors C1 and C2. As a result, a difference
between gate-source voltages of each of the driving transis-
tors is maintained by a difference between the first power
voltage ELVDD and the initial voltage VINT.

[0074] In such an embodiment, the light emission control
signal EM[1] is in an activated state at the first time point t11
such that the first light emission control transistors M4 and
M14 and the second light emission control transistors M5 and
M15 are in a turn-on state at the first time point t11. Accord-
ingly, in the first time point t11 the organic light emitting
diodes OLED1 and OLED2 emit light corresponding to the
difference between the first power voltage ELVDD and the
initial voltage VINT, instead of light corresponding to the
data signal written in the previous frame. Thus, in such an
embodiment, the first and second pixels PX1[1] and PX2[1],
which are disposed to be adjacent to each other in a column
direction, emit light at substantially the same luminance for a
predetermined time before the data signal of the current frame
is written.

[0075] In such an embodiment, the scan driver 30 sequen-
tially transfers the plurality of light emission control signals
EM[1]-EM[n] corresponding to the plurality of second scan
lines GIL[1]-GIL[n], and the plurality of second scan signals
GI[1]-GI[n] having activating periods that overlaps each
other for a predetermined time. In such an embodiment, the
activating periods of the plurality of second scan signals
GI[1]-GI[n] may not overlap activating periods of the corre-
sponding plurality of first scan signals GW[1]-GW][n].
Accordingly, in such an embodiment, when a text is rapidly
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scrolled on a screen in a column direction, a phenomenon of
ghosting which causes a shadow may be effectively pre-
vented.

[0076] In such an embodiment, the light emission control
signal EM[1] is inactivated at a second time point t12, such
that the first light emission control transistors M4 and M14
and the second light emission control transistors M5 and M15
are turned off. At a third time point t13, the second scan signal
GI[1] is inactivated, and the first first scan signal GW[1] is
transferred to the first first scan line GWL[1], such that the
switching transistor M1 and the threshold voltage compensa-
tion transistor M3 of the first pixel PX1[1] are turned on.
[0077] As a result, the data voltage corresponding to the
data signal D[1] of the current frame is transferred to the
source electrode of the driving transistor Md1 of the first pixel
PX1[1] through the switching transistor M1, and the driving
transistor Md1 of the first pixel PX1[1] is diode-connected by
the threshold voltage compensation transistor M3. Then, a
voltage corresponding to a difference between the data volt-
age and the threshold voltage of the driving transistor Md1 of
the first pixel PX1[1] is maintained at the second node N2
connected to the second terminal of the capacitor C1.

[0078] Next, at a fourth time point t14, the second first scan
signal GW[2] is transferred to the second first scan line GWL
[2], such that the switching transistor M11 and the threshold
voltage compensation transistor M13 are turned on.

[0079] When the switching transistor M11 and the thresh-
old voltage compensation transistor M13 are turned on, the
data voltage corresponding to the data signal D[1] of the
current frame is transferred to the source electrode of the
driving transistor Md2 of the second pixel PX2[1] through the
switching transistor M11, and the driving transistor Md2 of
the second pixel PX2[1] is diode-connected by the threshold
voltage compensation transistor M13. Then, a voltage corre-
sponding to a difference between the data voltage and the
threshold voltage of the driving transistor Md2 of the second
pixel PX2[1] is maintained at the second node N2 connected
to the second terminal of the capacitor C2.

[0080] Next, the light emission control signal EM[1] is
transferred to the light emission control line EML[1], and the
first light emission control transistors M4 and M14 and the
second light emission control transistors M5 and M15 are
turned on, such that driving current corresponding to the data
voltages stored in the capacitors C1 and C2 flows in the
organic light emitting diodes OLED1 and OLED2, respec-
tively, and the organic light emitting diodes OLED1 and
OLED?2 thereby emit light.

[0081] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements within the spirit and scope of the appended
claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a display unit comprising a plurality of data lines, a plural-
ity of first scan lines, a plurality of second scan lines, a
plurality of light emission control lines, and a plurality
of pixels, wherein each of the plurality of pixels is con-
nected to a corresponding data line of the plurality of
data lines, a corresponding first scan line of the plurality
of first scan lines, a corresponding second scan line of
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the plurality of second scan lines and a corresponding
light emission control line of the plurality of light emis-
sion control lines;

a scan driver configured to transfer a plurality of first scan
signals to the plurality of first scan lines, and transfer a
plurality of second scan signals to the plurality of second
scan lines, respectively;

a data driver configured to transfer a plurality of data sig-
nals to the plurality of data lines, respectively; and

a light emission control driver configured to transfer a
plurality of light emission control signals to the plurality
of light emission control lines, respectively,

wherein the scan driver transfers the plurality of second
scan signals substantially simultaneously to at least two
second scan lines among the plurality of second scan
lines.

2. The organic light emitting diode display of claim 1,

wherein

the plurality of pixels comprises first and second pixels
connected to two first scan lines of the plurality of first
scan lines, respectively, and commonly connected to a
same second scan line of the plurality of second scan
lines.

3. The organic light emitting diode display of claim 2,

wherein

the first and second pixels are commonly connected to a
same light emission control line of the plurality of light
emission control lines.

4. The organic light emitting diode display of claim 1,

wherein

the scan driver transfers a second scan signal of the plural-
ity of second scan signals to have an activating period
which overlaps an activating period of a corresponding
light emission control signal of the plurality of light
emission control signals for a predetermined time in a
frame.

5. The organic light emitting diode display of claim 1,

wherein

the scan driver activates a second scan signal of the plural-
ity of second scan signals in a frame before a corre-
sponding first scan signal of the plurality of first second
signals is activated in the frame.

6. The organic light emitting diode display of claim 1,

wherein each of the plurality of pixels comprises:

an organic light emitting diode;

a driving transistor configured to transfer a driving current
to the organic light emitting diode based on a corre-
sponding data signal applied thereto;

a capacitor comprising:

a first electrode connected to a first power voltage apply-
ing terminal; and

a second electrode connected to a gate electrode of the
driving transistor;

a switching transistor configured to transfer the corre-
sponding data signal to the second electrode of the
capacitor based on a corresponding first scan signal
applied thereto; and

an initial transistor configured to transfer an initial voltage
to the second electrode of the capacitor based on a cor-
responding second scan signal applied thereto.

7. The organic light emitting diode display of claim 6,

wherein
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each of the plurality of pixels further comprises a threshold
voltage compensation transistor which diode-connects
the driving transistor based on the corresponding first
scan signal applied thereto.

8. The organic light emitting diode display of claim 6,

wherein each of the plurality of pixels further comprises:

a first light emission control transistor which connects the
first power voltage applying terminal and the driving
transistor based on a corresponding light emission con-
trol signal applied thereto; and

a second light emission control transistor which connects
the driving transistor and the organic light emitting
diode based on the corresponding light emission control
signal applied thereto.

9. A driving method of an organic light emitting diode

display, the driving method comprising:

substantially simultaneously transferring a light emission
control signal of a plurality of light emission controls
signals to first and second pixels of the organic light
emitting diode display, which are disposed adjacent to
each other and connected to different first scan lines of'a
plurality of first scan lines of the organic light emitting
diode and to a same second scan line of a plurality of
second scan lines of the organic light emitting diode,
wherein the plurality of first scan lines transmits a plu-
rality of first scan signals of the organic light emitting
diode, and the plurality of second scan lines transfers a
plurality of second scan signals of the organic light
emitting diode; and

substantially simultaneously transferring a second scan
signal of the plurality of second scan signals to the first
and second pixels,
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wherein the first and second pixels are connected to a data
diver of the organic light emitting diode and receive a
data signal, and
the first and second pixels receive an initial voltage for an
activating period of the second scan signal in a frame.
10. The driving method of an organic light emitting diode
display of claim 9, further comprising:
emitting light corresponding to a data signal of a previous
frame written in each of the first and second pixels based
on the light emission control signal.
11. The driving method of an organic light emitting diode
display of claim 9, wherein
the substantially simultaneously transferring the second
scan signal comprises transferring the second scan sig-
nalto have an active period which overlaps an activating
period of the light emission control signal for a prede-
termined time in the frame.
12. The driving method of an organic light emitting diode
display of claim 11, further comprising:
emitting light by the first and second pixels in response to
the initial voltage.
13. The driving method of an organic light emitting diode
display of claim 9, further comprising:
sequentially transferring different first scan signals to the
first and second pixels after the simultaneously transfer-
ring the second scan signal.
14. The driving method of an organic light emitting diode
display of claim 13, wherein
an activating period of the first scan signals applied to the
different first scan lines connected to the first and second
pixels in the frame does not overlap an activating period
of the second signal in the frame.

I S I
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