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(57) ABSTRACT

An organic light emitting diode (OLED) display device and a
method of driving the same are provided. A time point at
which each of transistors is turned on is controlled without
using an additional transistor so that a node connected to a
source electrode of a driver transistor can be floated, and a
node connected to a gate electrode of the driver transistor can

(22) Filed: Dec. 3, 2012 be initialized to an initialization voltage level. Thus, initial-
ization characteristics can be improved to enhance degrada-
(30) Foreign Application Priority Data tion of response characteristics and luminance, and a thresh-
old voltage of the driver transistor and occurrence of a ripple
Dec.5,2011  (KR) coceveieecenen 10-2011-0128917 at a high-potential voltage terminal can be compensated.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims benefit of priority to
Korean Patent Application No. 10-2011-0128917 filed on
Dec. 5, 2011, which is incorporated by reference herein in its
entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present disclosure relates to an organic light

emitting diode (OLED) display device and a method of driv-
ing the same, and more particularly, to an OLED display
device and a method of driving the same, which may improve
initialization characteristics to enhance response characteris-
tics and solve luminance degradation.

[0004] 2. Discussion of the Related Art

[0005] In recent years, as the information age has pro-
gressed, various needs for display fields have increased. To
meet those needs, research has been conducted into various
flat panel display (FPD) devices that are fabricated to be
ultrathin and lightweight and consume low power, for
example, liquid crystal display (LCD) devices, plasma dis-
play panel (PDP) devices, and organic light emitting diode
(OLED) devices.

[0006] An OLED display device is an emissive display
including organic compounds formed on a transparent sub-
strateto emitred (R), green (G), and blue (B) light. In general,
the OLED display device may include an OLED panel and a
driver circuit.

[0007] Thus, the OLED display device does not require an
additional light source unlike an LCD device.

[0008] As a result, since a backlight unit (BLU) is not
required, the OLED display device may be fabricated using a
simpler process at lower fabrication cost than the LCD
device, and has attracted much attention as an advanced FPD.
[0009] Furthermore, the OLED display device may have a
wider viewing angle and a higher contrast ratio than the LCD
device, may be driven at a low direct-current (DC) voltage,
have a high response speed, and be highly resistant to external
shock and applicable within a wide temperature range.
[0010] In particular, in an active-matrix-type OLED
(AMOLED) display device, a voltage for controlling current
applied to a pixel region may be charged in a storage capacitor
so that the voltage can be maintained until the next frame
signal is applied. Thus, the AMOLED display device may be
driven to maintain an emission state during display of one
screen irrespective of the number of gate lines.

[0011] Accordingly, since the AMOLED display device
exhibits the same luminance even with application of a low
current, the AMOLED display device may reduce power
consumption and be scaled up.

[0012] FIG.1is a schematic equivalent circuit diagram of a
pixel region of a conventional OLED display device.

[0013] As shown in FIG. 1, in the conventional OLED
display device, a gate line GL and a data line DL may be
formed across each other to define a pixel region P, which may
include a switching transistor Tsw, a driver transistor Tdr, a
storage capacitor Cst, and an OLED.
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[0014] The switching transistor Tsw may be connected to
the gate line GL, the data line DL, and one end of the storage
capacitor Cst.

[0015] In addition, the driver transistor Tdr may be con-
nected to one end of the storage capacitor Cst, the OLED, and
the other end of the storage capacitor Cst.

[0016] In this case, the OLED and the driver transistor Tdr
may be connected between a high-potential voltage line VDD
and a low-potential voltage line VSS.

[0017] The operation of the pixel region of the OLED dis-
play device will now be described. To begin with, when the
switching transistor Tsw is turned on by supplying a gate
signal through the gate line GL, a data signal applied through
the data line DL may be transmitted to the driver transistor
Tdr and the storage capacitor Cst.

[0018] Also, when the driver transistor Tdr is turned on in
response to the data signal, current may flow through the
OLED so that the OLED can emit light.

[0019] Inthis case, intensity of light emitted by the OLED
may be proportional to the amount of current flowing through
the OLED, which may be proportional to the magnitude of the
data signal.

[0020] Accordingly, the OLED display device may apply a
data signal having various magnitudes to the respective pixel
regions P to produce various grayscales. As a result, the
OLED display can display images.

[0021] Furthermore, the storage capacitor Cst may main-
tain the data signal during one frame so that the amount of
current flowing through the OLED can be maintained con-
stant, and a grayscale displayed by the OLED can be main-
tained constant.

[0022] Meanwhile, unlike a liquid crystal display (LCD) in
which a transistor of a pixel region is turned on for only a
relatively short time during one frame, in the OLED display
device, the driver transistor Tdr may remain turned on for a
relatively long time for which the OLED emits light to display
a grayscale, so that the driver transistor Tdr can easily dete-
riorate.

[0023] As a result, a threshold voltage Vth of the driver
transistor Tdr may vary. Variation in the threshold voltage Vth
of'the driver transistor Tdr may adversely affect the resolution
of'the OLED display device.

[0024] That is, the pixel region of the OLED display device
may display different grayscales in response to the same data
signal due to the variation in the threshold voltage Vth of the
driver transistor Tdr, thereby exacerbating the resolution of
the OLED display device.

[0025] Therefore, it is necessary to develop a new pixel
structure of an OLED display device to compensate for a
variation in threshold voltage caused by deterioration of a
driver transistor.

SUMMARY OF THE INVENTION

[0026] Accordingly, the present invention is directed to an
organic light emitting diode (OLED) display device and a
method of driving the same that substantially obviates one or
more of the problems due to limitations and disadvantages of
the related art.

[0027] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
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particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0028] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, an OLED display device
includes: a first transistor connected to a high-potential volt-
age terminal and a second node; a switching transistor con-
nected to a data line and the second node; a second transistor
connected to a drain electrode of a driver transistor and a first
node; an emission control transistor connected to the drain
electrode of the driver transistor and one electrode of an
OLED:; a third transistor connected to the one electrode of the
OLED and configured to reduce a voltage applied to the one
electrode of the OLED; and a first capacitor connected
between the high-potential voltage terminal and the first
node.

[0029] In another aspect, a method of driving an OLED
display device including a switching transistor, a driver tran-
sistor, an emission control transistor, first through third tran-
sistors, first and second capacitors, and an OLED, the method
includes: initializing a first node to which a gate electrode of
the driver transistor is connected, during turn-on operations
of the second and third transistors and the emission control
transistor; sensing a threshold voltage of the driver transistor,
and transmitting a data voltage to the first node during turn-on
operations of the switching transistor and the second and third
transistors; and allowing the OLED to emit light during a
turn-on operation of the emission control transistor.

[0030] TItistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0032] FIG.1is a schematic equivalent circuit diagram of a
pixel region of a conventional organic light emitting diode
(OLED) display device.

[0033] FIG. 2 is a schematic diagram of an OLED display
device according to an embodiment of the present invention.
[0034] FIG. 3 is a schematic equivalent circuit diagram of a
pixel region of an OLED display device according to a first
embodiment of the present invention.

[0035] FIG. 4 is a timing diagram of a plurality of control
signals applied to the OLED according to the first embodi-
ment of the present invention.

[0036] FIG. 5 is a reference diagram for explaining an
operation of the pixel region of the OLED display device
according to the first embodiment of the present invention.
[0037] FIG. 6is a schematic equivalent circuit diagram of a
pixel region of an OLED display device according to a second
embodiment of the present invention.

[0038] FIG. 7 is a timing diagram of a plurality of control
signals applied to the OLED display device according to the
second embodiment of the present invention, voltages of first
and second nodes, and current flowing through an emission
diode.
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[0039] FIG. 8 is a reference diagram for explaining an
operation of the pixel region of the OLED display device
according to the second embodiment of the present invention.
[0040] FIG. 9is aschematic equivalent circuit diagram of a
pixel region of an OLED display device according to a third
embodiment of the present invention.

[0041] FIG. 10 is a schematic equivalent circuit diagram of
a pixel region of an OLED display device according to a
fourth embodiment of the present invention.

[0042] FIG. 11 is a timing diagram of a plurality of control
signals applied to the OLED display devices according to the
first and fourth embodiments of the present invention.
[0043] FIGS. 12A and 12B are reference diagrams for
explaining initialization characteristics of the OLED display
device according to the first embodiment of the present inven-
tion.

[0044] FIGS. 13A and 13B are reference diagrams for
explaining initialization characteristics of the OLED display
device according to the second embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0045] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0046] FIG. 2 is a schematic diagram of an organic light
emitting diode (OLED) display device according to an
embodiment of the present invention, and FIG. 3 is a sche-
matic equivalent circuit diagram of an OLED display device
according to a first embodiment of the present invention.
[0047] As shown in FIG. 2, an OLED display device 100
according to the present invention may include a display
panel 110 configured to display images, a source driver 120,
a scan driver 130, and a timing controller 140 configured to
control a driving time point of each of the source driver 120
and the scan driver 130.

[0048] The display panel 110 may include a plurality of
scan lines SCL1 to SCLm and a plurality of data lines DL1 to
DLn, which may intersect one another to define a plurality of
pixel regions P, and a plurality of emission control lines EL1
to ELm.

[0049] Since the respective pixel regions P have the same
configuration, the plurality of scan lines SCL1 to SCLm, the
plurality of data lines DL1 to DLn, and the plurality of emis-
sion control lines EL1 to ELm will be respectively described
as scan lines SCL, data lines DL, and emission control lines
EL for brevity.

[0050] As shown in FIG. 3, a switching transistor Tsw, a
driver transistor Tdr, an emission control transistor Tem, first
through third transistors T1 to T3, a first capacitor C1, and an
OLED may be formed in each of the pixel regions P.

[0051] Although FIG. 3 shows an example in which the
switching transistor Tsw, the driver transistor Tdr, the emis-
sion control transistor Tem, and the first through third tran-
sistors T1 to T3 are P-type transistors, the present invention is
not limited thereto. For example, the switching transistor
Tsw, the driver transistor Tdr, the emission control transistor
Tem, and the first through third transistors T1 to T3 may be
N-type transistors.

[0052] Source and gate electrodes of the switching transis-
tor Tsw may be connected to the data line DL and the scan line
SCL, respectively, and a drain electrode of the switching
transistor Tsw may be connected to a second node N2.
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[0053] The switching transistor Tsw may be turned on in
response to a scan signal applied through the scan line SCL,
and apply a data voltage Vdata to the second node N2.
[0054] Source and gate electrodes of the driver transistor
Tdr may be connected to the second node N2 and a first node
N1, respectively, and a drain electrode of the driver transistor
Tdr may be connected to a third node N3.

[0055] In other words, the first node N1 may be a node to
which the gate electrode of the driver transistor Tdr is con-
nected, the second node N2 may be anode to which the source
electrode of the driver transistor Tdr is connected, and the
third node N3 may be a node to which the drain electrode of
the driver transistor Tdr is connected.

[0056] The driver transistor Tdr may serve to control the
amount of current flowing through the OLED. The amount of
current flowing through the OLED may be proportional to the
magnitude of the data voltage Vdata applied to the gate elec-
trode of the driver transistor Tdr.

[0057] Thatis, the OLED display device 100 may apply the
data voltage Vdata having various magnitudes to the respec-
tive pixel regions P, and display different grayscales to dis-
play images.

[0058] Source and gate electrodes of the emission control
transistor Tem may be connected to the third node N3 and the
emission control line EL, respectively, and a drain electrode
of the emission control transistor Tem may be connected to
one electrode of the OLED.

[0059] The emission control transistor Tem may be turned
on in response to an emission control signal applied through
the emission control line EL, and control an emission time
point of the OLED.

[0060] Source and gate electrodes of the first transistor T1
may be connected to a terminal of a high-potential voltage
Vdd and the emission control line EL, respectively, and a
drain electrode of the first transistor T1 may be connected to
the second node N2.

[0061] The first transistor T1 may be turned on in response
to an emission control signal Em applied through the emis-
sion control line EL, and apply a high-potential voltage Vdd
to the second node N2.

[0062] In this case, the high-potential voltage Vdd may be,
for example, about 5V.

[0063] Source and gate electrodes of the second transistor
T2 may be connected to the third node N3 and the scan line
SCL, respectively, and a drain electrode of the second tran-
sistor T2 may be connected to the first node N1.

[0064] The second transistor T2 may be turned on in
response to a scan signal applied through the scan line SCL,
and initialize the first node N1 to a reference voltage applied
through a reference voltage line VL.

[0065] Source and gate electrodes of the third transistor T3
may be connected to a drain electrode of the emission control
transistor Tem and the scan line SCL, (respectively), and a
drain electrode of the third transistor T3 may be connected to
the reference voltage line VL.

[0066] The third transistor T3 may be turned on in response
to the scan signal applied through the scan line SCL, and
apply the reference voltage to an anode electrode of the
OLED.

[0067] Thus, a current path may be formed from the drain
electrode of the third transistor T3 to the reference voltage
line VL during a turn-on operation of the third transistor T3 so
that current flowing into the OLED can be reduced.
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[0068] The first capacitor C1 may be connected between
the firstnode N1 and the source electrode of the first transistor
T1, and store a voltage difference between a voltage of the
first node N1 and a voltage applied to the source electrode of
the first transistor T1.

[0069] The first capacitor C1 may be a storage capacitor,
which may maintain a data voltage during one frame so that
the amount of current flowing through the OLED can be
maintained constant, and a grayscale displayed by the OLED
can be maintained constant.

[0070] Theanode electrode ofthe OLED may be connected
to the drain electrode of the emission control transistor Tem,
and a cathode electrode thereof may be connected to a termi-
nal of a low-potential voltage Vss.

[0071] In this case, the low-potential voltage Vss may be,
for example, -5V.

[0072] Referring back to FIG. 2, the source driver 120 may
include at least one driver integrated circuit (IC) (not shown)
configured to supply the data signal to the display panel 110.

[0073] The source driver 120 may receive converted image
signals (red/green/blue (R/G/B)) and a plurality of data con-
trol signals from the timing controller 140, generate the data
signal using the converted image signals (R/G/B) and the
plurality of data control signals, and apply the generated
signal to the display panel 110 through the data line DL.

[0074] The timing controller 140 may receive a plurality of
control signals, such as a plurality of image signals, a vertical
synchronous signal Vsync, a horizontal synchronous signal
Hsync, and a data enable signal DE, through an interface from
a system, such as a graphic card.

[0075] Thetimingcontroller 140 may generate the plurality
of data signals, and apply the data signals to respective driver
ICs of the source driver 120.

[0076] The scan driver 130 may generate the scan signal
using the control signal received from the timing controller
140, and supply the generated scan signal through the scan
line SCL to the display panel 110.

[0077] Furthermore, although FIG. 2 illustrates that the
scan driver 130 applies an emission control signal through the
emission control line EL to the display panel 110, the present
invention is not limited thereto. For example, an additional
emission control driver configured to apply the emission con-
trol signal may be formed in the OLED display device 100
according to the present invention.

[0078] Hereinafter, an operation of the pixel region P of the
OLED display device 100 will be described.

[0079] FIG. 4 is a timing diagram of a plurality of control
signals applied to the OLED display device 100 according to
the first embodiment of the present invention, and FIG. 5is a
reference diagram for explaining the operation of the pixel
region of the OLED display device 100 according to the first
embodiment of the present invention.

[0080] AsshowninFIG.4,alow-level scansignal Scanand
alow-level emission control signal Em may be applied during
a first time t1.

[0081] Inthis case, the voltage level of a reference voltage
supplied through the reference voltage line VL. may be set
such that a voltage difference between the reference voltage
and the low-potential voltage Vss is lower than the threshold
voltage Vth of the OLED.

[0082] Here, the threshold voltage Vth of the OLED may
be, for example, 2V.
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[0083] Inaddition, the voltage level of the reference voltage
may be set to be lower than a voltage difference ‘Vdata-Vth’
between the data voltage Vdata and the threshold voltage Vth
of the driver transistor Tdr.

[0084] In this case, the reference voltage may be, for
example, —4V.

[0085] Thus, the switching transistor Tsw and the second
and third transistors T2 and T3 may be turned on in response
to a low-level scan signal Scan, and the emission control
transistor Tem and the first transistor T1 may be turned on in
response to the emission control signal Em and initialize the
first node N1 to the reference voltage.

[0086] Inotherwords, during the first time t1, the switching
transistor Tsw, the emission control transistor Tem, and the
first through third transistors T1 to T3 may be turned on, and
the driver transistor Tdr may also be turned on in response to
a data voltage of the previous frame stored in the first capaci-
tor C1.

[0087] As the second transistor T2, the emission control
transistor Tem, and the third transistor T3 are simultaneously
turned on, an initialization current path may be formed from
the first node N1 to the reference voltage line VL.

[0088] As aresult, the firstnode N1 may be initialized to the
reference voltage during the first time t1.

[0089] Inaddition, due to the formation of the initialization
current path, current flowing into the OLED may be reduced,
thereby preventing the OLED from emitting light.

[0090] During the first time t1, a voltage VN1 applied to the
first node N1 may be the reference voltage, while a voltage
VN2 applied to the second node N2 may be the high-potential
voltage Vdd.

[0091] A low-level scan signal Scan and a high-level emis-
sion control signal Em may be applied during a second time
2.

[0092] As a result, the switching transistor Tsw and the
second and third transistors T2 and T3 may be turned on in
response to a low-level scan signal Scan, and sense the thresh-
old voltage Vth of the driver transistor Tdr.

[0093] Furthermore, the data voltage Vdata may be applied
to the first node N1 along a sampling/writing current path
from the second node N2 to the first node N1, which may be
formed by turning on the switching transistor Tsw.

[0094] During the second time t2, a voltage VN1 applied to
the first node N1 may be ‘Vdata-Vth’, and a voltage VN2
applied to the second node N2 may be ‘Vdata’.

[0095] The threshold voltage Vth of the driver transistor
Tdr and the data voltage Vdata may be simultaneously stored
in the first capacitor C1 during the second time t2.

[0096] Here, the emission control transistor Tem and the
first transistor T1 may be turned off.

[0097] During a third time t3, a high-level scan signal Scan
may be applied, and the emission control signal Em may be
applied during the high-to-low transition thereof.

[0098] As a result, the emission control transistor Tem, the
first transistor T1, and the driver transistor Tdr may be turned
on, so that an emission current path can be formed from the
second node N2 to the OLED. Also, current IOLED may be
supplied to the OLED along the emission current path to
enable an emission state.

[0099] Here, the switching transistor Tsw and the second
and third transistors T2 and T3 may remain turned off.
[0100] During the third time t3, a voltage VN1 applied to
the first node N1 may be ‘Vdata—Vth’, and a voltage VN2
applied to the second node N2 may be ‘Vdd’.
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[0101] In this case, the current I, -, flowing through the
OLED may be defined as in Equation 1:

Iy pp=k*(Vdd-Vdata)? o)

wherein k is a proportional constant determined by the struc-
ture and physical properties of the driver transistor Tdr, for
example, the mobility of the driver transistor Tdr and a ratio
WI/L of a channel width W of the driver transistor Tdr to a
channel length L thereof.

[0102] As aresult, current I, -, supplied to the OLED for
the third time t3 may be irrelevant to the threshold voltage Vth
of the driver transistor Tdr, and may be determined by the
high-potential voltage Vdd and the data voltage Vdata.
[0103] Thus, non-uniformity in luminance caused by dif-
ferences between the characteristics of transistors may be
improved.

[0104] In the OLED display device according to the first
embodiment of the present invention, an initialization period
for initializing the first node N1 to a predetermined voltage
may be needed so that the driver transistor Tdr cannot be
affected by the data voltage of the previous frame due to
operating characteristics of a threshold voltage (Vth) com-
pensating circuit of the driver transistor Tdr.

[0105] Thus, a pixel structure of the OLED display device
according to the first embodiment of the present invention
may include the third transistor T3, which may allow current
supplied to the OLED to flow into the reference voltage line
VL during the first time t1 (an initialization period), and the
first node N1 may be initialized to the reference voltage,
which is an initialization voltage, during the first time t1.
[0106] However, not only the second and third transistors
T2 and T3 but also the switching transistor Tsw and the first
transistor T1 may remain turned on during the first time t1.
[0107] Accordingly, as shown in FIG. 5, first through third
current paths may be formed from the second node N2 toward
the switching transistor Tsw, the first transistor T1, and the
driver transistor Tdr, respectively.

[0108] Inother words, the first current path may be formed
from the second node N2 toward the switching transistor Tsw,
the second current path may be formed from the second node
N2 toward the first transistor T1, and the third current path
may be formed from the second node N2 toward the driver
transistor Tdr.

[0109] As a result, since a high initialization current flows
along an initialization current path from the first node N1 to
the reference voltage line VL and the third current path, which
are formed during the first time t1, the first node 1 may not be
initialized to the reference voltage, which is the initialization
voltage.

[0110] Also, as the switching transistor Tsw and the first
transistor T1 are turned on, an electrical short between the
high-potential voltage Vdd and the data voltage Vdata may
occur to generate overcurrent.

[0111] Inanexample, ahigh initialization current may flow
along the initialization current path from the first node N1 to
the reference voltage line VL and the third current path, which
are formed during the first time t1.

[0112] In this case, the high-potential voltage Vdd and the
low-potential voltage Vss may be 5V and -5V, respectively,
and the reference voltage may be -4 V.

[0113] Also, with application of the high initialization cur-
rent, voltage division may occur due to on-resistances Ron of
the emission control transistor Tem and the third transistor
T3.
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[0114] Inthis case, a voltage of -2.8 V may be applied to a
node connected to an anode electrode of the OLED, and a
voltage of -2 V may be applied to each of the first and third
nodes N1 and N3.

[0115] Accordingly, in the pixel structure of the OLED
display device according to the first embodiment of the
present invention, the first node N1 cannot be initialized to the
reference voltage, which is the initialization voltage, during
the initialization period.

[0116] As a result, in the pixel structure of the OLED dis-
play device according to the first embodiment of the present
invention, attained luminance and capability of compensating
for a deviation in the threshold voltage Vth of the driver
transistor Tdr may depend on the data voltage Vdata.

[0117] In particular, attainment of desired luminance and
capability of compensating for a deviation in the threshold
voltage Vth of the driver transistor Tdr may be degraded at a
low data voltage Vdata.

[0118] For example, when the data voltage Vdata is about
3V and a threshold voltage Vth of the driver transistor Tdr
ranges from about -2V to about -4 V, grayscale expression
and compensation of the threshold voltage Vth may be nor-
mally enabled.

[0119] Incontrast, when the data voltage Vdata is about 1V
and the threshold voltage Vth of the driver transistor Tdr is
about -3 V or less, grayscale expression and the compensa-
tion of the threshold voltage Vth cannot be normally enabled.
[0120] That is, when the data voltage Vdata is maintained
constant, as the threshold voltage Vth of the driver transistor
Tdr decreases, attainment of desired luminance and capabil-
ity of compensating for a deviation in the threshold voltage
Vith of the driver transistor Tdr may further deteriorate.
[0121] In addition, when the threshold voltage Vth of the
driver transistor Tdr is maintained constant, as the data volt-
age Vdata decreases, attainment of desired luminance and
capability of compensating for a deviation in the threshold
voltage Vth of the driver transistor Tdr may further deterio-
rate.

[0122] Accordingly, when the data voltage Vdata or the
threshold voltage Vth of the driver transistor is reduced, the
voltage level of the reference voltage should be further
dropped to normally sample (or sense) the threshold voltage
Vth of the driver transistor Tdr.

[0123] However, in the pixel structure of the OLED display
device according to the first embodiment of the present inven-
tion, since overcurrent occurs due to an electrical short
between the high-potential voltage Vdd and the data voltage
Vdd during the initialization period, even if the voltage level
of the reference voltage is further reduced, the first node N1
cannot be initialized to the reference voltage, which is the
initialization voltage.

[0124] As a result, when the pixel structure of the OLED
display device according to the first embodiment of the
present invention is applied, there are specific limits to attain-
ing desired luminance and improving capability of compen-
sating for a deviation in the threshold voltage Vth of the driver
transistor Tdr.

[0125] FIG. 6 is a schematic equivalent circuit diagram of a
pixel region of an OLED display device according to a second
embodiment of the present invention. Since some compo-
nents of the OLED display device according to the second
embodiment are substantially the same as in the first embodi-
ment, differences between the first and second embodiments
will now be chiefly described.
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[0126] As shown in FIG. 6, a switching transistor Tsw, a
driver transistor Tdr, an emission control transistor Tem, first
through third transistors T1 to T3, a first capacitor C1, a
second capacitor C2, and an OLED may be formed in each of
pixel regions.

[0127] In a pixel structure of the OLED display device
according to the second embodiment of the present invention,
a connection structure among first through third transistors
T1 to T3 may be modified.

[0128] Source and gate electrodes of the first transistor T1
may be connected to a terminal of a high-potential voltage
Vdd and an initialization line IL, respectively, and a drain
electrode of the first transistor T1 may be connected to a
second node N2.

[0129] The first transistor T1 may be turned on in response
to an initialization signal applied through the initialization
line IL, and apply the high-potential voltage Vdd to the sec-
ond node N2. In this case, the high-potential voltage Vdd may
be, for example, about 5 V.

[0130] Source and gate electrodes of the second transistor
T2 may be connected to a third node N3 and a sensing line
SEL, respectively, and a drain electrode of the second tran-
sistor T2 may be connected to a first node N1.

[0131] The second transistor T2 may be turned on in
response to a sensing signal applied through the sensing line
SEL, and apply a reference voltage to the first node N1 to
initialize the first node N1.

[0132] Source and gate electrodes of the third transistor t3
may be connected to a drain electrode of the emission control
transistor Tem and the sensing line SEL, respectively, and a
drain electrode of the third transistor T3 may be connected to
a reference voltage line VL.

[0133] The third transistor T3 may be turned on in response
to the sensing signal applied through the sensing line SEL,
and apply the reference voltage to an anode electrode of the
OLED.

[0134] The first capacitor C1 may be connected between
the firstnode N1 and the source electrode of the first transistor
T1, and store a voltage difference between a voltage of the
first node N1 and a voltage applied to the source electrode of
the first transistor T1.

[0135] The first capacitor C1 may be a storage capacitor
configured to maintain a data voltage during one frame so that
the amount of current flowing through the OLED can be
maintained constant, and a grayscale displayed by the OLED
can be maintained constant.

[0136] Thesecond capacitor C2 may be connected between
the first node N1 and the sensing line SEL, and store a voltage
difference between the voltage of the first node N1 and the
sensing signal.

[0137] The OLED display device according to the second
embodiment of the present invention to which the above-
described pixel structure is applied may further include an
initialization driver configured to apply an initialization sig-
nal, and a sensing driver configured to apply a sensing signal.
[0138] Thatis, in the OLED display device according to the
second embodiment of the present invention, control signals
of respective transistors may be separated from one another
by increasing the number of drivers.

[0139] FIG. 7 is a timing diagram of a plurality of control
signals applied to the OLED display device according to the
second embodiment of the present invention, voltages of first
and second nodes, and current flowing through an emission
diode, and FIG. 8 is a reference diagram for explaining an
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operation of the pixel region of the OLED display device
according to the second embodiment of the present invention.
Hereinafter, the operation of the pixel region of the OLED
display device according to the second embodiment of the
present invention will be described with reference to FIGS. 6
through 8.

[0140] As shown in FIG. 7, during an initialization time
T_ini, alow-level sensing signal Sen and a low-level emission
control signal Em may be applied, and a high-level scan
signal Scan and an initialization signal Init may be applied.
[0141] In this case, the voltage level of a reference voltage
applied through the reference voltage line VL. may be set such
that a voltage difference between the reference voltage and
the low-potential voltage Vss is lower than the threshold
voltage Vth of the OLED.

[0142] Here, the threshold voltage Vth of the OLED may
be, for example, about 2V.

[0143] Inaddition, the voltage level of the reference voltage
may be set to be lower than a voltage difference between the
data voltage Vdata and the threshold voltage Vth of the driver
transistor Tdr.

[0144] Forexample, the reference voltage may be about -4
V.

[0145] Accordingly, the second and third transistors T2 and
T3 and the emission control transistor Tem may be turned on
in response to the low-level sensing signal Sen and the low-
level emission control signal Em, respectively, so that the first
node N1 can be initialized to the reference voltage.

[0146] That is, in the pixel structure of the OLED display
device according to the second embodiment of the present
invention, the switching transistor Tsw and the first transistor
T1 may remain turned off during the initialization time T_ini.
[0147] As a result, in the pixel structure of the OLED dis-
play device according to the second embodiment of the
present invention, the flow of overcurrent caused by an elec-
trical short between the high-potential voltage Vdd and the
data voltage Vdata may be prevented.

[0148] More specifically, as shown in FIG. 8, an initializa-
tion current path may be formed from the first node N1 to the
reference voltage line VL during the initialization time T_ini.
[0149] Also, the switching transistor Tsw and the first tran-
sistor T1 may be turned off so that a voltage applied to the
second node N2 may be floated and dropped to about -2.4 V.
[0150] Thus, current flowing along a third current path
formed from the second node N2 toward the driver transistor
Tdr may be reduced so that an initialization current flowing
along the initialization current path and the third current path
can be reduced.

[0151] Also, due to the reduction in the initialization cur-
rent, voltage division caused by on-resistances Ron of the
emission control transistor Tem and the third transistor T3
may be reduced.

[0152] In this case, when the duration of the initialization
time T_ini is sufficient, a voltage of about -3.9 V may be
applied to a node connected to an anode electrode of the
OLED, and a voltage of about -3.8 V may be applied to the
first and second nodes N1 and N3.

[0153] Accordingly, in the pixel structure of the OLED
display device according to the second embodiment of the
present invention, the first node N1 may be initialized to about
-3.8'V, which is about equal to the reference voltage corre-
sponding to the initialization voltage, during the initialization
time T_ini.
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[0154] In addition, a voltage of about -3.9 V may be
applied to the node connected to the anode electrode of the
OLED, so a voltage difference between a voltage of the node
connected to the anode electrode of the OLED and the low-
potential voltage Vss may become lower than the threshold
voltage Vth of the OLED to prevent the OLED from emitting
light.

[0155] The voltage VN1 applied to the first node N1 during
the initialization time T_ini may be the reference voltage, and
the voltage VN2 applied to the second node N2 may be the
high-potential voltage Vdd.

[0156] During a sensing time T_sen, a low-level sensing
signal Sen and a high-level emission control signal Em may
be applied, and a low-level scan signal Scan and a high-level
initialization signal Init may be applied.

[0157] As a result, the switching transistor Tsw and the
second and third transistors T2 and T3 may be turned on in
response to the low-level sensing signal Sen and sense the
threshold voltage Vth of the driver transistor Tdr.

[0158] Furthermore, a data voltage Vdata may be applied to
the first node N1 along a sampling/writing current path from
the second node N2 to the first node N1, which is formed by
turning on the switching transistor Tsw and the second tran-
sistor T2.

[0159] The voltage VN1 applied to the first node N1 during
the sensing time T_sen may be ‘Vdata-Vth’ or less to enable
a normal sampling (sensing) operation.

[0160] Also, the voltage VN2 applied to the second node
N2 may be “Vdata’.

[0161] During the sensing time T_sen, the threshold volt-
age Vth of the driver transistor Tdr and the data voltage Vdata
may be simultaneously stored in the first capacitor C1.
[0162] Here, the emission control transistor Tem and the
first transistor T1 may be in a turn-off state.

[0163] During a holding time T_hold, the sensing signal
Sen may be applied during the low-to-high transition thereof,
the emission control signal Em may be applied during the
high-to-low transition, the scan signal Scan may be applied
during the low-to-high transition thereof, and the initializa-
tion signal Init may be applied during the high-to-low transi-
tion thereof.

[0164] As a result, states of the switching transistor Tsw,
the emission control transistor Tem, and the first through third
transistors T1 to T3 may be changed.

[0165] More specifically, the switching transistor Tsw may
be changed from a turn-on state to a turn-off state, the first
transistor T'1 may be changed from a turn-off state to a turn-on
state, each of the second and third transistors T2 and T3 may
be changed from a turn-on state to a turn-off state, and the
emission control transistor Tem may be changed from a turn-
off state to a turn-on state.

[0166] During the holding time T_hold, a sensing signal
Sen applied to one end of the second capacitor C2 may make
the low-to-high transition.

[0167] Thus, a voltage VN1 applied to the first node N1
may rise under the influence of a variation in voltage due to a
coupling effect of the second capacitor C2.

[0168] Also, during the holding time T_hold, a voltage
VN2 applied to the second node N2 may also rise under the
influence of a variation in voltage applied to the first node N1.
[0169] In this case, in the pixel structure of the OLED
display device according to the second embodiment of the
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present invention, the sum of the initialization time T_ini, the
sensing time T_sen, and the holding time T_hold may be one
horizontal period 1H.

[0170] During the emission time T_em, a high-level sens-
ing signal Sen and a low-level emission control signal Em
may be applied, and a high-level scan signal Scan and a
low-level initialization signal Init may be applied.

[0171] As a result, an emission current path from the sec-
ond node N2 to the OLED may be formed by turning on the
emission control transistor Tem, the first transistor T1, and the
driver transistor Tdr, and current I, ., may flow into the
OLED along the emission current path to enable an emission
state.

[0172] Here, the switching transistor Tsw and the second
and third transistors T2 and T3 may be in a turn-off state.
[0173] During the emission time T_em, the voltage VN1
applied to the first node N1 may be ‘Vdata—Vth’, and the
voltage VN2 applied to the second node N2 may be ‘Vdd’.
[0174] In this case, current I, ., flowing through the
OLED may be defined as in Equation 2:

Io1p=0.5*K*(Vdd-Vdata)? @)

wherein k is a proportional constant determined by the struc-
ture and physical properties of the structure and physical
properties of the driver transistor Tdr, for example, the mobil-
ity of the driver transistor Tdr and a ratio W/L of a channel
width W of the driver transistor Tdr to a channel length L
thereof.

[0175] As a result, current 1., ., flowing through the
OLED during the emission time T_em may be irrespective of
the threshold voltage Vth of the driver transistor Tdr and
determined by the high-potential voltage Vdd and the data
voltage Vdata.

[0176] Accordingly, non-uniformity in luminance caused
by differences in the characteristics of transistors may be
improved.

[0177] In the pixel structure of the OLED display device
according to the first embodiment of the present invention, a
high initialization current may flow along the initialization
current path and the third current path during the initialization
period.

[0178] Also, with application of the high initialization cur-
rent, voltage division may occur due to on-resistances Ron of
the emission control transistor Tem and the third transistor
T3, so that the first node N1 cannot be initialized to the
reference voltage corresponding to the initialization voltage.
[0179] As aresult, the pixel structure of the OLED display
device according to the first embodiment of the present inven-
tion may be affected by the data voltage Vdata of the previous
frame because the first node N1 cannot be initialized to the
reference voltage.

[0180] That is, in the pixel structure of the OLED display
device according to the first embodiment of the present inven-
tion, luminance may be degraded according to the data volt-
age Vdata.

[0181] In particular, the pixel structure of the OLED dis-
play device according to the first embodiment of the present
invention cannot reach white luminance for one frame during
a black-to-white conversion, thereby degrading response
characteristics.

[0182] However, in the pixel structure of the OLED display
device according to the second embodiment of the present
invention, since the switching transistor Tsw and the first
transistor T1 are turned off during the initialization time
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T_ini, an initialization current flowing along the initialization
current path and the third current path may be reduced.
[0183] Also, since the initialization current is reduced, volt-
age division due to on-resistances (Ron) of the emission
control transistor Tem and the third transistor T3 may be
reduced so that the first node N1 can be initialized to about
-3.8 V, which is about equal to the reference voltage.

[0184] That is, in the pixel structure of the OLED display
device according to the second embodiment of the present
invention, control signals of respective transistors may be
separated by increasing the number of drivers, so that a time
point at which each of the transistors is turned on can be
controlled to improve initialization characteristics.

[0185] As aresult, the pixel structure of the OLED display
device according to the second embodiment of the present
invention may be free from the influence of the data voltage
Vdata of the previous frame because the first node N1 may be
initialized to the reference voltage.

[0186] Thus, the pixel structure of the OLED display
device according to the second embodiment of the present
invention may improve degradation of response characteris-
tics, luminance degradation, and degradation of capability of
compensating for a deviation in the threshold voltage Vth of
the driver transistor Tdr.

[0187] FIG.9isaschematic equivalent circuit diagram of a
pixel region of an OLED display device according to a third
embodiment of the present invention, and FIG. 10 is a sche-
matic equivalent circuit diagram of'a pixel region of an OLED
display device according to a fourth embodiment of the
present invention.

[0188] Referring to FIG. 9, a switching transistor Tsw, a
driver transistor Tdr, an emission control transistor Tem, first
through third transistor T1 to T3, a first capacitor C1, a second
capacitor C2, and an OLED may be formed in each of pixel
regions.

[0189] In a pixel structure of the OLED display device
according to the third embodiment of the present invention, a
connection structure among the switching transistor Tsw, the
emission control transistor Tem, and the first through third
transistors T1 to T3 may be modified.

[0190] Source and gate electrodes of the switching transis-
tor Tsw may be connected to a data line DL and an (N+1)th
scan line SCL(N+1), respectively, and a drain electrode of the
switching transistor Tsw may be connected to a second node
N2.

[0191] The switching transistor Tsw may be turned on in
response to an (N+1)th scan signal applied through the (N+1)
th scan line SCL(N+1), and apply a data voltage Vdata to the
second node N2.

[0192] Source and gate electrodes of the emission control
transistor Tem may be connected to a third node N3 and an
(N+1)th emission control line EL(N+1), respectively, and a
drain electrode of the emission control transistor Tem may be
connected to one electrode of the OLED.

[0193] The emission control transistor Tem may be turned
on in response to an (N+1)th emission control signal applied
through the (N+1)th emission control line EL(N+1), and con-
trol an emission time point of the OLED.

[0194] Source and gate electrodes of the first transistor T1
may be connected to a terminal of a high-potential voltage
Vdd and an Nth emission control line EL(N), respectively,
and a drain electrode of the first transistor T1 may be con-
nected to the second node N2.
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[0195] The first transistor T1 may be turned on in response
to an Nth emission control signal applied through the Nth
emission control line EL(N), and apply the high-potential
voltage Vdd to the second node N2. In this case, the high-
potential voltage Vdd may be, for example, about 5V.
[0196] Source and gate electrodes of the second transistor
T2 may be connected to a third node N3 and an Nth scan line
SCL(N), respectively, and a drain electrode of the second
transistor T2 may be connected to a first node N1.

[0197] The second transistor T2 may be turned on in
response to an Nth scan signal applied through the Nth scan
line SCL(N), and apply a reference voltage to the first node
N1 to initialize the first node N1.

[0198] Source and gate electrodes of the third transistor T3
may be connected to a drain electrode of the emission control
transistor Tem and the Nth scan line SCL(N), respectively,
and a drain electrode of the third transistor T3 may be con-
nected to a reference voltage line VL.

[0199] The third transistor T3 may be turned on in response
to the Nth scan signal applied through the Nth scan line
SCL(N), and apply the reference voltage to an anode elec-
trode of the OLED.

[0200] In the OLED display device according to the third
embodiment of the present invention to which the above-
described pixel structure is applied, a time point at which each
of'the transistors is turned on may be controlled using outputs
of a scan driver and an emission control driver without form-
ing an additional driver.

[0201] Inother words, the OLED display device according
to the third embodiment of the present invention may control
a time point at which each ofthe transistors is turned on, using
a control signal of the next horizontal line and a control signal
of'the current horizontal line, thereby improving initialization
characteristics.

[0202] Since some components of the OLED display
device according to the fourth embodiment are substantially
the same as in the third embodiment, differences between the
third and fourth embodiments will now be chiefly described.
[0203] As shown in FIG. 10, a switching transistor Tsw, a
driver transistor Tdr, an emission control transistor Tem, first
through third transistors T1 to T3, a first capacitor C1, a
second capacitor C2, and an OLED may be formed in each of
pixel regions.

[0204] In a pixel structure of the OLED display device
according to the fourth embodiment, a connection structure of
the third transistor T3 may be modified.

[0205] Source and gate electrodes of the third transistor T3
may be connected to a drain electrode of the emission control
transistor Tem and an Nth scan line SCL(N), respectively, and
a drain electrode of the third transistor T3 may be connected
to a terminal of a low-potential voltage Vss.

[0206] The third transistor T3 may be turned on in response
to an Nth scan signal applied through the Nth scan line SCL
(N), and apply a low-potential voltage Vs to an anode elec-
trode of the OLED.

[0207] That is, in the pixel structure of the OLED display
device according to the fourth embodiment of the present
invention, the drain electrode of the third transistor T3 may be
connected to the terminal of the low-potential voltage Vss so
that a reference voltage line VL can be eliminated.

[0208] FIG. 11 is a timing diagram of a plurality of control
signals applied to the OLED display devices according to the
third and fourth embodiments of the present invention. Here-
inafter, operations of the pixel regions of the OLED display
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devices according to the third and fourth embodiments of the
presentinvention will be described with reference to FIGS. 10
and 11.

[0209] Referring to FIG. 11, during an initialization time
T_ini, a low-level Nth scan signal Scan(N) and a high-level
(N+1)th(N+1)th scan signal Scan(N+1) may be applied, and
a high-level Nth emission control signal Em(N) and a low-
level (N+1)th(N+1)th emission control signal Em(N+1) may
be applied.

[0210] Inthis case, the initialization time T_ini may be one
horizontal period 1H.

[0211] Here, the reference voltage applied through the ref-
erence voltage line VL may have a voltage level of, for
example, about —4 V, and the low-potential voltage Vss may
have a voltage level of, for example, -5 V.

[0212] Accordingly, the second and third transistors T2 and
T3 and the emission control transistor Tem may be turned on
in response to the low-level Nth scan signal Scan(N) and the
(N+1Dth(N+1)th emission control signal Em(N+1), respec-
tively, so the first node N1 may be initialized to the reference
voltage.

[0213] That is, in the pixel structures of the OLED display
devices according to the third and fourth embodiments of the
present invention, since the switching transistor Tsw and the
first transistor T1 remain turned off during the initialization
time T_ini, the flow of overcurrent caused by an electrical
short between the high-potential voltage Vdd and the data
voltage Vdata may be prevented.

[0214] During a sensing time T_sen, a low-level Nth scan
signal Scan(N) and a low-level (N+1)th(N+1)th scan signal
Scan(N+1) may be applied, and a high-level Nth emission
control signal Em(N) and a high-level (N+1)th(N+1)th emis-
sion control signal Em(N+1) may be applied.

[0215] In this case, the sensing time T_sen may be one
horizontal period 1H.

[0216] As a result, the switching transistor Tsw and the
second and third transistors T2 and T3 may be turned on in
response to an (N+1)th(N+1)th scan signal Scan(N+1) and a
low-level Nth scan signal Scan(N), respectively, and sense the
threshold voltage Vth of the driver transistor Tdr.

[0217] Also, the data voltage Vdata may be applied to the
first node N1 along a sampling/writing current path from the
second node N2 to the first node N1, which is formed by
turning on the switching transistor Tsw and the second tran-
sistor T2.

[0218] During the sensing time T_sen, the voltage VN1
applied to the first node N1 may be ‘Vdata-Vth’ or less to
enable a normal sampling (or sensing) operation.

[0219] Also, the voltage VN2 applied to the second node
N2 may be ‘Vdata’.

[0220] During the sensing time T_sen, the emission control
transistor Tem and the first transistor T1 may be in a turn-off
state.

[0221] During the holding time T_hold, a high-level Nth
scan signal Scan(N) may be applied, an (N+1)th(N+1)th scan
signal Scan(N+1) may be applied during the low-to-high
transition thereof, an Nth emission control signal Em(N) may
be applied during the high-to-low transition thereof, and a
high-level (N+1)th emission control signal Em(N+1) may be
applied.

[0222] In this case, the holding time T_hold may be two
horizontal periods 2H.

[0223] Thus, the Nth scan signal Scan(N) may be applied at
a high level during the two horizontal periods 2H, and the
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(N+1)th scan signal Scan(N+1) may be applied at a low level
during one horizontal period 1H and applied at a high level
during one horizontal period 1H.

[0224] Also, the Nth emission control signal Em(N) may be
applied at high level during one horizontal period 1H and
applied at alow level during one horizontal period 1H, and the
(N+1)th emission control signal EM(N+1) may be applied at
a high level during two horizontal periods 2H.

[0225] During a first one horizontal period 1H of the hold-
ing time T_hold, the switching transistor Tsw may remain in
a turn-on state, the second and third transistors T2 and T3 may
be changed from a turn-on state to a turn-off state, and the first
transistor T1 and the emission control transistor Tem may
remain in a turn-off state.

[0226] Thus, since the Nth scan signal Scan(N) applied to
one end of the second capacitor C2 makes the low-to-high
transition during the first one horizontal period 1H of the
holding time T_hold, a voltage VN1 applied to the first node
N1 may rise under the influence of a variation in voltage due
to a coupling effect of the second capacitor C2.

[0227] Next, during a second one horizontal period 1H of
the holding time T_hold, the switching transistor Tsw may be
changed from a turn-on state to a turn-off state, each of the
second and third transistor T2 and T3 and the emission con-
trol transistor Tem may remain in a turn-off state, and the first
transistor T1 may be changed from a turn-off state to a turn-on
state.

[0228] Thus, by turning off the switching transistor Tsw
and turning on the first transistor T1, the second node N2 may
be affected by a variation in voltage of the first node N1.
[0229] Accordingly, during the second one horizontal
period 1H of the holding time T_hold, the voltage VN2
applied to the second node N2 may rise and finally reach
vdd.

[0230] During an emission time T_em, a high-level Nth
scan signal Scan(N) and a high-level (N+1)th scan signal
Scan(N+1) may be applied, and a low-level Nth emission
control signal Em(N) and a low-level (N+1)th emission con-
trol signal Em(N+1) may be applied.

[0231] As aresult, by turning on the emission control tran-
sistor Tem, the first transistor T1, and the driver transistor Tdr,
an emission current path from the second node N2 to the
OLED may be formed, and current I, -, may flow into the
OLED along the emission current path to enable an emission
state.

[0232] Here, the switching transistor Tsw and the second
and third transistors T2 and T3 may be in a turn-off state.
[0233] Meanwhile, as shownin FIG. 11, the Nth scan signal
Scan(N) and the (N+1)th scan signal Scan(N+1) may be
controlled to overlap each other during one horizontal period
1H.

[0234] Also, the Nth emission control signal Em(N) and the
(N+1)th emission control signal Em(N+1) may be controlled
to overlap each other during two horizontal periods 2H.
[0235] As a result, in the OLED display devices according
to the third and fourth embodiments of the present invention,
a time point at which each of the transistors is turned on may
be controlled using the outputs of a scan driver and an emis-
sion control driver without forming an additional driver.
[0236] FIGS. 12A and 12B are reference diagrams for
explaining initialization characteristics of the OLED display
device according to the first embodiment of the present inven-
tion, and FIGS. 13A and 13B are reference diagrams for
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explaining initialization characteristics of the OLED display
device according to the second embodiment of the present
invention.

[0237] As shown in FIG. 12A, in the pixel structure of the
OLED display device according to the first embodiment of
the present invention, an initialization current Iref of about 2
um is maintained during an initialization time t.

[0238] In this case, the initialization time t may be about 6
us.
[0239] As a result, as shown in FIG. 12B, a voltage VN1

applied to the first node N1 during the initialization time t is
about -2V, which is higher than an initialization voltage of
about —4 V (refer to portion A).

[0240] Thatis, in the OLED display device according to the
first embodiment of the present invention, since a relatively
high initialization current Iref flows through an initialization
current path during the initialization time t, the first node N1
cannot be initialized to the initialization voltage.

[0241] Incontrast, as shown in FIG. 13 A, in the pixel struc-
ture of the OLED display device according to the second
embodiment of the present invention, the initialization cur-
rent Iref reaches a peak value and sharply drops during the
initialization time t.

[0242] As a result, as shown in FIG. 13B, a voltage VN1
applied to the first node N1 during the initialization time t
descends and finally reaches an initialization voltage of about
-4V (refer to portion B).

[0243] Accordingly, in the OLED display device according
to the second embodiment of the present invention, since a
low initialization current Iref flows through an initialization
current path during the initialization time t, the first node N1
may be initialized to the initialization voltage.

[0244] Although not shown, the pixel structures of the
OLED display devices according to the third and fourth
embodiments of the present invention can obtain the same
effects as in the second embodiment.

[0245] As explained thus far, in the OLED display devices
according to the second through fourth embodiments of the
present invention, a time point at which each of transistors is
turned on may be controlled without using an additional
transistor so that a node connected to a source electrode of a
driver transistor can be floated during an initialization time,
and a node connected to a gate electrode of the driver transis-
tor can be initialized to an initialization voltage level.

[0246] As aresult, degradation of response characteristics,
luminance degradation, and degradation of capability of com-
pensating for a deviation in the threshold voltage of the driver
transistor can be improved.

[0247] Furthermore, when a touch screen panel is applied
to the OLED display devices, touch noise can be improved.
[0248] As described above, in an OLED display device and
a method of driving the same according to the present inven-
tion, a time point at which each of transistors is turned on may
be controlled without using an additional transistor so that a
node connected to a source electrode of a driver transistor can
be floated during an initialization time, and a node connected
to a gate electrode of the driver transistor can be initialized to
an initialization voltage level.

[0249] As a result, degradation of response characteristics
and luminance degradation can be enhanced, and a threshold
voltage of a driver transistor and occurrence of a ripple at a
high-potential voltage terminal can be compensated.

[0250] Furthermore, since a high initialization current gen-
erated during the initialization time can be reduced and a long
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initialization time can be applied, a reduction in contrast ratio
and a rise in power consumption can be inhibited.

[0251] In addition, when a touch screen panel is applied to
an OLED display device according to the present invention,
touch noise can be improved.

[0252] It will be apparent to those skilled in the art that
various modifications and variations can be made in a display
device of the present disclosure without departing from the
spirit or scope of the invention. Thus, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An organic light emitting diode (OLED) display device
comprising:

a first transistor connected to a high-potential voltage ter-

minal and a second node;

a switching transistor connected to a data line and the
second node;

a second transistor connected to a drain electrode of a
driver transistor and a first node;

an emission control transistor connected to the drain elec-
trode of the driver transistor and one electrode of an
OLED;

a third transistor connected to the one electrode of the
OLED and configured to reduce a voltage applied to the
one electrode of the OLED; and

a first capacitor connected between the high-potential volt-
age terminal and the first node.

2. The display device of claim 1, wherein a gate electrode
of the first transistor and a gate electrode of the emission
control transistor are connected to an emission control line,
and the first transistor and the emission control transistor are
turned on in response to an emission control signal transmit-
ted through the emission control line, and

wherein a gate electrode of the switching transistor and
gate electrodes of the second and third transistors are
connected to a scan line, and the switching transistor and
the second and third transistors are turned on in response
to a scan signal transmitted through the scan line.

3. The display device of claim 1, wherein a gate electrode
of the first transistor is connected to an initialization line and
turned on in response to an initialization signal transmitted
through the initialization line,

a gate electrode of the emission control transistor is con-
nected to an emission control line and turned on in
response to an emission control signal transmitted
through the emission control line,

a gate electrode of the switching transistor is connected to
a scan line and turned on in response to a scan signal
transmitted through the scan line, and

gate electrodes of the second and third transistors are con-
nected to a sensing line and turned on in response to a
sensing signal transmitted through the sensing line.

4. The display device of claim 1, wherein a gate electrode
of the first transistor is connected to an Nth emission control
line and turned on in response to an Nth emission control
signal transmitted through the Nth emission control line,

a gate electrode of the emission control transistor is con-
nected to an (N+1)th emission control line and turned on
in response to an (N+1)th emission control signal trans-
mitted through the (N+1)th emission control line,
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a gate electrode of the switching transistor is connected to
an (N+1)th scan line and turned on in response to an
(N+1)th scan signal transmitted through the (N+1)th
scan line, and

gate electrodes of the second and third transistors are con-
nected to an Nth scan line and turned on in response to an
Nth scan signal transmitted through the Nth scan line.

5. The display device of claim 4, wherein a drain electrode
of the third transistor is connected to a reference voltage line
configured to supply a reference voltage, or connected to a
low-potential voltage terminal configured to supply a low-
potential voltage.

6. The display device of claim 1, further comprising a
second capacitor connected between the first node and a gate
electrode of the second transistor.

7. A method of driving an organic light emitting diode
(OLED) display device including a switching transistor, a
driver transistor, an emission control transistor, first through
third transistors, first and second capacitors, and an OLED,
the method comprising:

initializing a first node to which a gate electrode of the
driver transistor is connected, during turn-on operations
of the second and third transistors and the emission
control transistor;

sensing a threshold voltage of the driver transistor, and
transmitting a data voltage to the first node during turn-
on operations of the switching transistor and the second
and third transistors; and

allowing the OLED to emit light during a turn-on operation
of the emission control transistor.

8. The method of claim 7, wherein the first transistor and
the emission control transistor are turned on in response to an
emission control signal transmitted through an emission con-
trol line, and

the switching transistor and the second and third transistors
are turned on in response to a scan signal transmitted
through a scan line.

9. The method of claim 7, wherein the first transistor is
turned on in response to an initialization signal transmitted
through an initialization line, the emission control transistor
is connected to an emission control line and turned on in
response to an emission control signal transmitted through
the emission control line, the switching transistor is turned on
in response to a scan signal transmitted through a scan line,
and the second and third transistors are turned on in response
to a sensing signal transmitted through a sensing line.

10. The method of claim 7, wherein the first transistor is
turned on in response to an Nth emission control signal trans-
mitted through an Nth emission control line,

the emission control transistor is turned on in response to
an (N+1)th emission control signal transmitted through
an (N+1)th emission control line,

the switching transistor is turned on in response to an
(N+1)th scan signal transmitted through an (N+1)th scan
line, and

the second and third transistors are turned on in response to
an Nth scan signal transmitted through an Nth scan line.

11. The method of claim 7, wherein the third transistor
applies a reference voltage or a low-potential voltage to one
electrode of the OLED.
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