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ORGANIC EMITTING DISPLAY DEVICE
AND DRIVING METHOD THEREOF

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0086906, filed on Jul. 23,2013, 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] 1.Field

[0003] Exemplary embodiments of the invention relate
generally to an organic light emitting diode (“OLED”) dis-
play and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] A display device has been used for a personal com-
puter, a portable phone, a portable information terminal such
as a personal digital assistants (“PDA”), and the like, or
monitors of various information devices. The display device
typically includes a liquid crystal display (“LCD”) using a
liquid crystal panel, an organic light emitting diode display
(“OLED”) using an organic light emitting element, a plasma
display panel (“PDP”) using a plasma panel. Particularly, the
OLED display has high luminance efficiency and wide view-
ing angle and quick response speed.

[0006] The OLED display typically includes a display area
formed by arranging a plurality of pixels substantially in a
matrix form on a substrate, and a data signal is selectively
applied to a pixel by connecting a scan line and a data line to
each pixel for displaying an image.

[0007] Such an OLED display is typically classified into a
passive matrix type OLED display and an active matrix type
OLED display. The passive matrix OLED display typically
includes a positive electrode and a negative electrode dis-
posedto cross each other and is driven on a line-by-line basis.

[0008] The active matrix type OLED display is driven by
controlling a current flowing to an organic light emitting
diode by maintaining data signal switched by a switching
transistor with a capacitor and applying the data signal to a
driving transistor. Such an OLED display may be used in a
stereoscopic display device that displays a stereoscopic
image.

[0009] FIG. 1 is a conceptual diagram showing a conven-
tional driving method of an active matrix type of OLED
display.

[0010] Referring to FIG. 1, a frame period for displaying a
stereoscopic image is divided into sub-frames of a left-eye
image section LI and a right-eye image section RI. The left-
eye image section LI includes a scan section LN1 for writing
left-eye image data and a light emission section LE1 for light
emission based on the left-eye image data, and the right-eye
image section RI includes a scan section RN1 for writing
right-eye image data and a light emission section RE1 for
light emission based on the right-eye image data.

[0011] As described above, a left-eye image and a right-eye
image are sequentially displayed during a frame period cor-
responding to a driving frequency (e.g., 60 Hz), and shutter
glass (“SG”) type spectacles are selectively opened and
closed to realize a stereoscopic image at a time when the
left-eye image is displayed and at a time when the right-eye
image is displayed.
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SUMMARY

[0012] Exemplary embodiments of'the invention described
herein relate to an organic light emitting diode (“OLED”)
display including a large size display panel, having high
resolution and displaying of a stereoscopic image with
increased aperture ratio, and a method for driving the OLED
display.

[0013] An exemplary embodiment of OLED display
includes a plurality of pixels which receives a first data signal,
which is a data signal of a frame, through a plurality of data
lines connected thereto, and stores the first data signal during
a frame period of the frame, where the pixels simultaneously
emit light based on a driving current corresponding to a
second data signal, which is a data signal of a previous frame,
where the frame period includes a scan period, during which
the first data signal is stored, and a light emission period,
during which the light is emitted based on the second data
signal, the scan period and the light emission period overlap
each other in the frame period. In such an embodiment, each
of the plurality of pixels includes: a first transistor connected
to a corresponding data line of the plurality of data lines and
a first node; a first capacitor connected between the first node
and a second node; a second capacitor connected between a
third node and a fourth node; a second transistor connected
between the second node and the third node; a third transistor
including a gate electrode connected to the fourth node, a
source electrode to which a first power source voltage is
transmitted, and a drain electrode connected to a fifth node; a
fourth transistor which transmits an initialization voltage to
the fifth node; and a fifth transistor connected between the
third transistor and an organic light emitting diode.

[0014] Inanexemplary embodiment, the frame period may
further include an initialization period during which the plu-
rality of pixels are initialized, and a data transmission period
during which the first data signal written to the first capacitor
is transmitted to the second capacitor.

[0015] In an exemplary embodiment, the fourth transistor
maintains a turn-on state during the initialization period.
[0016] Inanexemplary embodiment,a threshold voltage of
the third transistor may be compensated during the data trans-
mission period.

[0017] 1In an exemplary embodiment, each of the plurality
of pixels may further include a sixth transistor which diode-
connects the gate electrode and the drain electrode of the third
transistor during the data transmission period.

[0018] In an exemplary embodiment, each of the plurality
of pixels may further include a seventh transistor which trans-
mits a reference voltage to the second node and an eighth
transistor which transmits the reference voltage to the third
node.

[0019] Inanexemplary embodiment, the seventh transistor
and the eighth transistor may be maintained in a turn-on state
during the scan period and the initialization period.

[0020] In an exemplary embodiment, the second transistor
may be maintained in a turn-off state during the scan period,
and maintained in a turn-off state during the initialization
period and the data transmission period.

[0021] In an exemplary embodiment, the first data signal
may be an image data signal of one of a first view point and a
second view point corresponding to the frame, and the second
data signal may be an image data signal of the other of the first
view point and the second view point corresponding to the
previous frame.
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[0022] Inanexemplary embodiment, the frame period may
further include a blank period overlaps the scan period by a
predetermined time, and the organic light emitting diode does
not emit light during the blank period.

[0023] In an exemplary embodiment, the fifth transistor
may be maintained in a turn-off state during the blank period.
[0024] In an exemplary embodiment, a method of driving
an organic light emitting diode display including a plurality of
pixels, the method including: transmitting a first data signal,
which is a data signal of a frame, to the plurality of pixels
through a plurality of data lines connected to the plurality of
pixels during a frame period of the frame, and storing the first
data signal in a first capacitor of each of the plurality of pixels
during a scan period in the frame period; and simultaneously
emitting light from a plurality of organic light emitting diodes
of the plurality of pixels based on a driving current corre-
sponding to a second data signal, which is a data signal of a
previous frame, during a light emission period in the frame
period, where the scan period and the light emission period
overlap each other in the frame period, and each of the plu-
rality of pixels includes: a first transistor connected to a cor-
responding data line of the plurality of data lines and a first
node; the first capacitor connected between the first node and
a second node; a second capacitor connected between a third
node and a fourth node; a second transistor connected
between the second node and the third node; a third transistor
including a gate electrode connected to the fourth node, a
source electrode to which a first power source voltage is
transmitted, and a drain electrode connected to a fifth node; a
fourth transistor which transmits an initialization voltage to
the fifth node; and a fifth transistor connected between the
third transistor and an organic light emitting diode.

[0025] In an exemplary embodiment, the method may fur-
ther include initializing the drain electrode of the third tran-
sistor to the initialization voltage during an initialization
period in the frame period; and transmitting the first data
signal written to the first capacitor to the second capacitor
during a data transmission period in the frame period.
[0026] In an exemplary embodiment, the transmitting the
first data signal may include compensating a threshold volt-
age of the third transistor.

[0027] Inanexemplary embodiment, the compensating the
threshold voltage may include diode-connecting the gate
electrode and the drain electrode of the third transistor.
[0028] In an exemplary embodiment, the method may fur-
ther include transmitting a reference voltage to the second
node and the third node during the scan period and the ini-
tialization period.

[0029] In an exemplary embodiment, the method may fur-
ther include stopping a light emission from the plurality of
organic light emitting diodes during a blank period in the
frame period, where the blank period overlaps the scan period
by a predetermined time.

[0030] According to exemplary embodiments of the inven-
tion, a scan period and a light emission period overlap each
other by a predetermined time in a frame period, and a plu-
rality of pixels simultaneously emit light during the light
emission period such that the light emission period may be
sufficiently assured and pixel deterioration may be effectively
prevented.

[0031] In such embodiments, a blank period is inserted in
an initial stage of the scan period such that occurrence of
crosstalk in displaying of a stereoscopic image may be effec-
tively prevented.
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[0032] 1In such embodiments, a driving current flowing to
the plurality of pixels may be controlled substantially inde-
pendently of a power source voltage and a threshold voltage,
such that luminance non-uniformity due to deviation of the
power source voltage and the threshold voltage may be effec-
tively compensated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] 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:

[0034] FIG. 1 is a conceptual diagram showing a conven-
tional driving method of an active matrix-type organic light
emitting diode display:;

[0035] FIG. 2 is a block diagram showing an exemplary
embodiment of an organic light emitting diode display,
according to the invention;

[0036] FIG. 3 is a circuit diagram showing an exemplary
embodiment of a pixel of the organic light emitting diode
display of FIG. 2;

[0037] FIG. 4is a signal timing diagram showing an exem-
plary embodiment of a driving method of an organic light
emitting diode display, according to the invention; and
[0038] FIG. 5 and FIG. 6 are graphs showing results of a
simulation driving ofa pixel of an organic light emitting diode
display, according to the invention.

DETAILED DESCRIPTION

[0039] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
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 embodiments set forth
herein. Rather, these embodiments are provided 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 elements throughout.
[0040] 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.

[0041] Tt 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.
[0042] 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
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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.

[0043] 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.

[0044] 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
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.

[0045] Embodiments of the invention are described herein
with reference 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.

[0046] 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.

[0047] In a conventional driving method of the OLED
described with reference to FIG. 1, to display a left-eye image
and a right-eye image during a frame period corresponding to
the driving frequency (e.g., 60 Hz), the frame is divided into
a scan period and a light emission period and therefore each
scan or light emission period may be processed with a fre-
quency corresponding to a quarter of the frame period (e.g.,
240 Hz). In such a conventional driving method, when the
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left-eye image and the right-eye image are alternately dis-
played, crosstalk may occur such that the left-eye image and
the right-eye image may be simultaneously viewed. In such a
conventional driving method, a blank section that maintains a
plurality of pixels in a non-light emission state may be
inserted between the sections displaying the left-eye image
and the right-eye image to prevent occurrence of the crosstalk
such that a blank section of at least one frame may be provided
in the frame period.

[0048] In such a conventional driving method, when scan
periods and light emission periods of all pixels of the display
panel are separated and an image is simultaneously displayed
in all pixels during the light emission period, a motion blur
may be effectively prevented from occurring or a three-di-
mensional stereoscopic image may be easily realized. How-
ever, the light emission period is limited to less than half of
one frame, and therefore luminance may not be accurately
displayed.

[0049] Thus, light emission luminance may be increased to
accurately display average luminance even when the OLED
is not driving in a stereoscopic image mode, and accordingly
apower source voltage is increased and power consumption is
thereby increased. In addition, the driving current is increased
in light emission such that luminance non-uniformity due to a
voltage drop (e.g., IR drop) is relatively increased.

[0050] Hereinafter, exemplary embodiments of the inven-
tion will be described in further detail with reference to FIGS.
210 6.

[0051] FIG. 2 is a block diagram of an OLED display,
according to the invention.

[0052] Referringto FIG. 2, an exemplary embodiment of an
OLEDdisplay 100 includes a display unit 10, a scan driver 20,
a data driver 30, a timing controller 40, a power controller 50
and a compensation control signal generator 60.

[0053] The display unit 10 includes a plurality of pixels 70
for displaying an image by emitting light based on image data
GD corresponding to an external video signal IND. Each of
the plurality of pixels 70 is connected to a corresponding data
line among a plurality of data lines DL1 to DLm and a cor-
responding scan line among a plurality of scan lines SL1 to
SLa. In such an embodiment, each of the plurality of pixels 70
receives a first power source voltage ELVDD, a second power
source voltage ELVSS, a reference voltage VSUS and an
initialization voltage VINT.

[0054] In an exemplary embodiment, each of the plurality
of pixels 70 receives a corresponding first control signal
among a plurality of the first control signals GS, a corre-
sponding second control signal GW among a plurality of
second control signals GW, a corresponding third control
signal among a plurality of third control signals GE, and a
corresponding forth control signal among a plurality of fourth
control signals GL

[0055] The scan driver 20 generates a plurality of scan
signals SCAN[1] to SCAN|n] for transmission of the corre-
sponding data signal to each ofthe plurality of pixels 70 based
on a scan control signal CONT2. In addition, the scan driver
20 sequentially transmits a plurality of scan signals SCAN][1]
to SCAN[n] and a plurality of scan signals SL.1 to SLn.
[0056] Insuchanembodiment, the data driver 30 generates
a plurality of data signals DATA[1]-DATA[m] by sampling
and holding the image data signal GD based on a data control
signal CONT1. The data driver 30 transmits the plurality of
data signals DATA[1] to DATA[m] to the data lines DL1 to
DLm, respectively.
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[0057] The power controller 50 generates the first power
source voltage ELVDD, the second power source voltage
ELVSS, the reference voltage VSUS, and the initialization
voltage VINT based on a power control signal CONT3. The
power controller 50 may controls a voltage level ofeach of the
first power source voltage ELVDD, the second power source
voltage ELVSS, the reference voltage VSUS, and the initial-
ization voltage VINT based on the power control signal
CONTS3.

[0058] The compensation control signal generator 60 gen-
erates the plurality of first control signals GS, the plurality of
second control signals GW, the plurality of third control sig-
nals GE and the plurality of fourth control signals GI based on
a compensation control signal CONT4.

[0059] The timing controller 40 receives the external video
signal IND and a synchronization signal, converts the exter-
nal image signal IND to the image data signal GD, and con-
trols operations and driving of constituent elements of the
display, e.g., the scan driver 20, the data driver 30, the power
controller 50 and the compensation control signal generator
60, by generating the data control signal CONT1, the scan
control signal CONT2, the power control signal CONT3 and
the compensation control signal CONT4 based on the syn-
chromization signal. In an exemplary embodiment, the syn-
chronization signal includes a vertical synchronization signal
Vsyne, a horizontal synchronization signal Hsync and a main
clock signal MCLK.

[0060] The timing controller 40 divides the image signal
IND by a unit of a frame period based on the vertical syn-
chromization signal Vsync, and divides the image signal IND
by a scan line unit based on the horizontal synchronization
signal Hsync to generate the image data signal GD.

[0061] FIG. 3 is a circuit diagram showing an exemplary
embodiment of the pixel 70 of the OLED of FIG. 1.

[0062] Referring to FIG. 3, in an exemplary embodiment,
each pixel 70 of the OLED includes an organic light emitting
diode OLED that emits light ofa color based on a correspond-
ing data signal among the plurality of data signals DATA[1] to
DATA[m], and a driving circuit. The driving circuit includes
8 transistors, e.g., first to eighth transistors TR1 to TR8, and 2
capacitors, e.g., a first capacitor C1 and a second capacitor
C2.Insuch an embodiment, as shown in FIG. 3, each pixel 70
is connected to the corresponding scan line, e.g., an i-th scan
line SL[i], and the corresponding data line, e.g., a j-th data line
DLJ[j].

[0063] The first transistor TR1 includes a first electrode to
which a data signal, e.g., an j-th data signal DATA[j] is trans-
mitted, a gate electrode to which a scan signal, e.g., an i-th
scan signal SCAN[1], is transmitted, and a second electrode
connected to a first node N1. In such an embodiment, the first
transistor TR1 is turned on by the scan signal SCAN]i] and
transmits a voltage (hereinafter referred to as a “data volt-
age”) corresponding to the data signal DATALJj] to the first
node N1.

[0064] The second transistor TR2 includes a first electrode
connected to a second node N2, a gate electrode to which the
second control signal GW is transmitted, and a second elec-
trode connected to a third node N3. In such an embodiment,
the second transistor TR2 is turned on by the second control
signal GW, and transmits the data voltage stored in the first
capacitor C1 to the third node N3.

[0065] The third transistor TR3 includes a source electrode
to which the first power source voltage ELVDD is transmit-
ted, a gate electrode connected to a fourth node N4, and a
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drain electrode connected to a fifth node N5. The third tran-
sistor TR3 is a driving transistor that drives the organic light
emitting diode OLED. The third transistor TR3 controls a
driving current flowing to the organic light emitting diode
OLED based on a voltage of the fourth node N4.

[0066] The fourth transistor TR4 includes a first electrode
connected to the fourth node N4, a gate electrode to which the
second control signal GW is transmitted, and a second elec-
trode connected to the fifth node N5. In such an embodiment,
the fourth transistor TR4 is a threshold voltage compensation
transistor that compensates a threshold voltage of the third
transistor TR3. The fourth transistor TR4 is turned on by the
second control signal GW and diode-connects the drain elec-
trode and the gate electrode of the third transistor TR3.

[0067] The fifth transistor TRS includes a first electrode
connected to the fifth node N5, a gate electrode to which the
third control signal GE is transmitted, and a second electrode
connected to an anode of the organic light emitting diode
OLED. The fifth transistor TRS includes a light emission
control transistor that transmits a driving current flowing
through the third transistor TR3 to the organic light emitting
diode OLED. The fifth transistor TR5 is turned on by the third
control signal GE, and connects the fifth node N5 and an
anode of the organic light emitting diode OLED.

[0068] The sixth transistor TR6 includes a first electrode to
which the reference voltage VSUS is transmitted, a gate elec-
trode to which the first control signal GS is transmitted, and a
second electrode connected to the second node N2. The sixth
transistor TR6 is turned on by the first control signal GS and
transmits the reference voltage VSUS to the second node N2.

[0069] The seventh transistor TR7 includes a first electrode
to which the reference voltage VSUS is transmitted, a gate
electrode to which the first control signal GS is transmitted,
and a second electrode connected to the third node N3. The
seventh transistor TR7 is turned on by the first control signal
GS and transmits the reference voltage VSUS to the third
node N3.

[0070] The eighth transistor TR8 includes a first electrode
connected to the fifth node N5, a gate electrode to which the
fourth control signal GI is transmitted, and a second electrode
to which the initialization voltage VINT is transmitted. The
eighth transistor TR8 is turned on by the fourth control signal
GI and transmits the initialization voltage VINT to the fifth
node N5.

[0071] The first capacitor C1 includes a first electrode con-
nected to the first node N1 and a second electrode connected
to the second node N2. In such an embodiment, the first
capacitor C1 stores a data voltage of a current frame, which is
transmitted through the corresponding data line DL[j].

[0072] The second capacitor C2 includes a first electrode
connected to the third node N3 and a second electrode con-
nected to the fourth node N4. In such an embodiment, the
second capacitor C2 maintains a data voltage of a previous
frame. In such an embodiment, the organic light emitting
diode OLED includes a cathode to which the second power
source voltage ELVSS is transmitted.

[0073] In an exemplary embodiment, the first to eighth
transistors TR1 to TR8 may be p-channel field effect transis-
tors. In such an embodiment, a gate-on voltage that turns on
the first to eighth transistors TR1 to TR8 is a low-level voltage
and a gate-off voltage that turns off the first to eighth transis-
tors TR1 to TR8 is a high-level voltage. In such an embodi-
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ment, one of the first electrode and the second electrode of
each of the first to eighth transistors TR1 to TR8 may be a
source electrode.

[0074] In an alternative exemplary embodiment, at least
one of the first to eighth transistors TR1 to TR8 may be an
n-channel field effect transistor.

[0075] FIG. 4 is a signal timing diagram showing an exem-
plary embodiment of a driving method of the OLED display,
according to the invention.

[0076] Referringto FIGS. 3 and 4, in an exemplary embodi-
ment, the first control signal GS is decreased to a low level
from a high level at a first time point s1. Then, the sixth
transistor TR6 is turned on, and thus a potential of the second
node N2 is maintained at a level of the reference voltage
VSUS. When the first control signal GS is decreased to the
low level from the high level, the seventh transistor TR7 is
turned on, and thus a potential of the third node N3 is main-
tained at the level of the reference voltage VSUS level. At the
first time point s1, the second to fourth control signals GW,
GE and GI maintain in an inactive state with a high level.

[0077] Next, at a second time point s2, the scan signal
SCANT1] is transmitted with a low level to the scan line
SL[1], and the plurality of scan signals SCAN[2] to SCAN[n]
are sequentially transmitted to the corresponding scan lines
SL[2] to SL[n] thereafter. When the corresponding scan sig-
nal SCANYi] is transmitted with the low level, the first tran-
sistor TR1 is turned on, and a data signal DATA[j] of the
current frame is transmitted to the first capacitor C1.

[0078] In an exemplary embodiment, the third control sig-
nal GE maintains an inactivate state with a high level during
a blank period A2 in a scan period Al. In such an embodi-
ment, the blank period A2 during which the organic light
emitting diode OLED is maintained in a non-light emission
state s inserted to the scan period Al to thereby effectively
prevent crosstalk when displaying a stereoscopic image. In
such an embodiment, the length of the blank period A2 may
be independently controlled. In such an embodiment, when
displaying the stereoscopic image, the data signal DATA[j]
may include an image data signal of a first view point, e.g., a
left eye image data signal, or an image data signal of a second
view point, e.g., a right eye image data signal.

[0079] At a third time point s3, the third control signal GE
is decreased to alow level from a high level, such that the fifth
transistor TR5 is turned on, and thus the drain electrode of the
third transistor T3 and the anode of the organic light emitting
diode OLED are connected.

[0080] Accordingly, a driving current Ioled flowing
through the third transistor T3 and corresponding to a data
voltage of the previous frame, which is stored in the second
capacitor C2 during a light emission period A3, is transmitted
to the organic light emitting diode OLED, and thus the
organic light emitting diode OLED emits light. During a
period between the first time point s1 and the third time point
s3, the seventh transistor TR7 maintains the turn-on state by
the first control signal GS, and therefore the first electrode of
the second capacitor C2 are maintained at the level of the
reference voltage VSUS. In such an embodiment, the driving
current [oled flowing to the organic light emitting diode
OLED satisfies the following Equation 1.
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loled = kx (Vsg — Vih)? Equation 1

VSUS - ELVDD- \\?
Cpl x( ] +Cp2 ><( ]
VDATA VINT - Vih
Cpl +Cp2

=kx

i X{Cpl X (VSUS - VDATA) }2
- Cpl +Cp2

[0081] InEquation 1,k denotes a parameter determined by
a characteristic of the third transistor TR3, Vsg denotes a
source-gate voltage of the third transistor TR3, Vth denotes a
threshold voltage of the third transistor TR3, VDATA denotes
the data voltage and Cpl1 and Cp2 denote a capacitance of the
first capacitor C1 and a capacitance of the second capacitor
C2, respectively. Here, when the capacitance of the first
capacitor C and the capacitance of the second capacitor C2
are set to satisfy the following inequation: Cp1>>Cp2, a value
of (ELVDD-VINT-Vth) in Equation 1 becomes negligibly
small. That is, influences of the first power source voltage
ELVDD and the initialization voltage VINT are minimized,
and the organic light emitting diode OLED may be driven
with the reference voltage VSUS and the data voltage
VDATA.

[0082] Then, during an initialization period A4, the third
control signal GE is increased to a high level from a low level
at a fourth time period s4. Then, the fifth transistor TRS is
turned off and the organic light emitting diode OLED does
not emit light. At the fourth time point s4, the fourth control
signal GI is decreased to a low level from a high level. Then,
the eighth transistor TR8 is turned on, and thus the initializa-
tion voltage VINT is transmitted to the drain electrode of the
third transistor TR3. Accordingly, the third transistor TR3 in
each of the plurality of pixels 70 is initialized.

[0083] At the fourth time point s4, the second control signal
GW is decreased from a high level to a low level, and thus the
fourth transistor TR4 is turned on, such that the fourth node
N4 and the fifth node N5 are connected.

[0084] When the second control signal GW is decreased
from the high level to the low level, the second transistor TR2
is turned on such that the second node N2 and the third node
N3 are connected. At the fourth time point s4, the plurality of
scan signals SCAN[1] to SCAN[n] are transmitted with a
high level, and thus the first transistor TR1 is in the turn-off
state, such that the first electrode of the first capacitor C1
maintains a floated state. At the fourth time point sd, the sixth
and seventh transistors TR6 and TR7 are maintained in the
turn-on state, and therefore the first electrode of the second
capacitor C2 is maintained at the level of the reference voltage
VSUS.

[0085] During a data transmission and compensation
period AS, the plurality of scan signals SCAN[1] to SCAN][n]
are transmitted with a low level at a fifth time point s5. Then,
the first transistor TR1 is turned on and the first electrode of
the first capacitor C1 is connected to the data lines DL1 to
DLm. Accordingly, a data voltage VDAT of the current frame,
which is stored in the first capacitor C1, is transmitted to the
second capacitor C2. At the fifth time point s5, the first control
signal GS is increased to the high level from the low level, and
the sixth and seventh transistors TR6 and TR7 are thereby
turned off. At the fifth time point s5, the fourth control signal
Gl is decreased to the low level from the high level, and thus
the eighth transistor T8 is turned off.
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[0086] At the fifth time point s5, the second control signal
GW is maintained in the low level, such that the fourth tran-
sistor T4 is maintained in the turn-off state, and therefore the
gate electrode and the drain electrode of the third transistor T3
are diode-connected. Accordingly, a voltage, to which the
threshold voltage Vth of the third transistor T3 is reflected, is
stored in the second capacitor C2.
[0087] In such an embodiment, in a frame period (e.g., an
n-th frame), the scan period A1, during which the data of the
current frame is written to the first capacitor C1, and the light
emission period A3, during which the entire pixels 70 emit
light based on data of the previous frame stored in the second
capacitor C2, overlap each other by a predetermined time.
Accordingly, the light emission period A3 is sufficiently
assured without increasing the driving current Ioled, thereby
effectively preventing deterioration of the pixels 70.
[0088] In such an embodiment, the blank period A2 is
inserted to the initial stage of the scan period Al, such that
crosstalk that may occur by simultaneous displaying of a
left-eye image and a right-eye image is effectively prevented
when displaying a stereoscopic image.
[0089] In such an embodiment, a voltage level of the first
power source voltage ELVDD or the second power source
voltage ELVSS are not changed, e.g., increased or decreased,
such that the power circuit may have a simple structure. In
such an embodiment, the driving current loled of each of the
plurality of pixels 70 may be controlled substantially inde-
pendently of the first power source voltage ELVDD and the
threshold voltage Vth of the driving transistor, and therefore
luminance non-uniformity due to deviation of the first power
source voltage ELVDD and the threshold voltage Vth may be
effectively compensated.
[0090] FIG. 5 and FIG. 6 are graphs showing results of
simultaneous driving of the pixel 70 of an exemplary embodi-
ment of an organic light emitting diode display, according to
the invention.
[0091] As shown in FIG. 5, in an exemplary embodiment,
when the threshold voltage Vth of the third transistor TR3 is
changed toabout +1.0 volt (V) from about -1.0 V, a maximum
error of about 0.9% occurs in the driving current loled flowing
to the organic light emitting diode OLED. In an exemplary
embodiment, as shown in FIG. 6, when a voltage drop of from
about zero (0) V to about -0.5 V occurs in the first power
source voltage ELVDD, a maximum error of about 1.35%
occurs in the driving curtent Ioled. In such an embodiment,
the pixel 70 may effectively minimize an error of the driving
current Ioled due to deviation of the threshold voltage Vth or
the first power source voltage ELVDD.
[0092] While this disclosure 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 included within the spirit and scope of the
appended claims.
What is claimed is:
1. An organic light emitting diode display comprising:
aplurality of pixels which receives a first data signal, which
is a data signal of a frame, through a plurality of data
lines connected thereto, and stores the first data signal
during a frame period of the frame, wherein the pixels
simultaneously emit light based on a driving current
corresponding to a second data signal, which is a data
signal of a previous frame,
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wherein

the frame period comprises a scan period, during which the

first data signal is stored, and a light emission period,

during which the light is emitted based on the second
data signal,

the scan period and the light emission period overlap each

other in the frame period, and

each of the plurality of pixels comprises:

a first transistor connected to a corresponding data line
of the plurality of data lines and a first node;

a first capacitor connected between the first node and a
second node;

asecond capacitor connected between a third node and a
fourth node;

a second transistor connected between the second node
and the third node;

a third transistor comprising a gate electrode connected
to the fourth node, a source electrode to which a first
power source voltage is transmitted, and a drain elec-
trode connected to a fifth node;

a fourth transistor which transmits an initialization volt-
age to the fifth node; and

a fifth transistor connected between the third transistor
and an organic light emitting diode.

2. The organic light emitting diode display of claim 1,
wherein the frame period further comprises:

an initialization period during which the plurality of pixels

are initialized, and

adatatransmission period during which the first data signal

written to the first capacitor is transmitted to the second

capacitor.

3. The organic light emitting diode display of claim 2,
wherein the fourth transistor is maintained in a turn-on state
during the initialization period.

4. The organic light emitting diode display of claim 2,
wherein a threshold voltage of the third transistor is compen-
sated during the data transmission period.

5. The organic light emitting diode display of claim 4,
wherein each of the plurality of pixels further comprises a
sixth transistor which diode-connects the gate electrode and
the drain electrode of the third transistor during the data
transmission period.

6. The organic light emitting diode display of claim 2,
wherein each of the plurality of pixels further comprises:

a seventh transistor which transmits a reference voltage to

the second node; and

an eighth transistor which transmits the reference voltage

to the third node.

7. The organic light emitting diode display of claim 6,
wherein the seventh transistor and the eighth transistor are
maintaired in a turn-on state during the scan period and the
initialization period.

8. The organic light emitting diode display of claim 2,
wherein the second transistor are maintained in a turn-off
state during the scan period, and maintained in a turn-on state
during the initialization period and the data transmission
period.

9. The organic light emitting diode display of claim 1,
wherein

the first data signal is an image data signal of one of a first

view point and a second view point corresponding to the

frame, and
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the second data signal is an image data signal of the other
of the first view point and the second view point corre-
sponding to the previous frame.

10. The organic light emitting diode display of claim 9,
wherein

the frame period further comprises a blank period which

overlaps the scan period by a predetermined time, and
the organic light emitting diode does not emit light during
the blank period.
11. The organic light emitting diode display of claim 10,
wherein the fifth transistor is maintained in a turn-off state
during the blank period.
12. A method of driving an organic light emitting diode
display comprising a plurality of pixels, the method compris-
ing:
transmitting a first data signal, which is a data signal of a
frame, to the plurality of pixels through a plurality of
data lines connected to the plurality of pixels during a
frame period of the frame, and storing the first data
signal in a first capacitor of each of the plurality of pixels
during a scan period in the frame period; and

simultaneously emitting light from a plurality of organic
light emitting diodes of the plurality of pixels based on a
driving current corresponding to a second data signal,
which is a data signal of a previous frame, during a light
emission period in the frame period,

wherein the scan period and the light emission period over-

lap each other in the frame period, and

each of the plurality of pixels comprises:

a first transistor connected to a corresponding data line
of the plurality of data lines and a first node;

the first capacitor connected between the first node and a
second node;

asecond capacitor connected between a third node and a
fourth node;
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a second transistor connected between the second node
and the third node;

a third transistor comprising a gate electrode connected
to the fourth node, a source electrode to which a first
power source voltage is transmitted, and a drain elec-
trode connected to a fifth node;

a fourth transistor which transmits an initialization volt-
age to the fifth node; and

a fifth transistor connected between the third transistor
and an organic light emitting diode.

13. The method of claim 12, further comprising:

initializing the drain electrode of the third transistor to the
initialization voltage during an initialization period in
the frame period; and

transmitting the first data signal written to the first capaci-
tor to the second capacitor during a data transmission
period in the frame period.

14. The method of claim 13, wherein the transmitting the

first data signal comprises compensating a threshold voltage
of the third transistor.

15. The method of claim 14, wherein the compensating the

threshold voltage comprises diode-connecting the gate elec-
trode and the drain electrode of the third transistor.

16. The method of claim 13, further comprising:

transmitting a reference voltage to the second node and the
third node during the scan period and the initialization
period.

17. The method of claim 12, further comprising:

stopping a light emission from the plurality of organic light
emitting diodes during a blank period in the frame
period,

wherein the blank period overlaps the scan period by a
predetermined time.
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