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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2007-0112530,
filed on Nov. 6, 2007 in the Korean Intellectual Property
Office (KIPO), the contents of which are herein incorporated
by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light-
emitting display device and a method of driving the organic
light-emitting display device. More particularly, the present
invention relates to an active matrix organic light-emitting
display device and a method of driving the organic light-
emitting display device.

[0004] 2. Description of the Related Art

[0005] Mobile communication needs have developed as
life style changes have recently occurred, so thatit is desirable
that multimedia devices have a display device with lighter-
weight, lower power consumption and slimmer shape than
before. An organic light-emitting display device, whichis one
of the new display devices satisfying the above need, is a
self-emitting type, so that display characteristics, such as a
viewing angle, a contrast ratio and so on, are excellent com-
pared to a liquid crystal display device. In addition, the
organic light-emitting display device can be formed in a slim
shape and consumes less power because a backlight is not
required.

[0006] There are a passive matrix type and an active matrix
type in the technology of organic light-emitting display
devices. A positive electrode and a negative electrode are
formed to cross each other and lines are selected for driving in
the passive matrix type. On the other hand, in the active
matrix, a driving voltage switched by a switching transistor is
sustained with a capacitor and is applied to a driving transis-
tor, so that an electric current in an organic light-emitting
device is controlled.

[0007] However, characteristics of a threshold voltage of
the driving transistor are different according to positions of
the organic light-emitting display panel in a conventional
organic light-emitting display device with the active matrix
type. Such differences of the threshold voltage are caused by
a process error in a manufacturing process of a thin film
transistor (TFT). Even if an equivalent driving voltage is
applied to the driving transistor of each of the pixels, the
differences in the threshold voltage cause differences of elec-
tric current in the organic light-emitting device, so that each
pixel displays different luminance as a consequence.

[0008] When a deviation of the threshold voltage of the
driving transistor is generated in the organic light-emitting
display panel, a defect in uniformity of luminance occurs, and
spots display on the screen. The deviation of the threshold
voltage of the driving transistor is different according to the
organic light-emitting display panel, so that a black level and
awhite level are different according to the panel. Thus, panel
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characteristics such as brightness and contrast ratio are not
constant for each of the organic light-emitting display panels.

SUMMARY OF THE INVENTION

[0009] The present invention provides an organic light-
emitting display device to compensate for a difference in a
threshold voltage of a driving transistor by a compensation
voltage.

[0010] The present invention also provides a method of
driving the organic light-emitting display device.

[0011] Inoneaspect of the present invention, a pixel circuit
includes a first switching transistor, a second switching tran-
sistor and a driving transistor. The first switching transistor
switches a data voltage in response to a first control signal.
The second switching transistor switches a compensation
voltage in response to a second control signal. The driving
transistor provides an electric current to an organic light-
emitting device in response to the data voltage and the com-
pensation voltage.

[0012] The first and the second switching transistors are
electrically connected to a data line, the data line transferring
the data voltage and the compensation voltage.

[0013] Thedriving transistor includes a control terminal, an
input terminal and an output terminal. The control terminal
receives the data voltage and the compensation voltage from
the first and the second switching transistors, and the input
terminal receives a driving voltage, and the output terminal is
electrically connected to the organic light-emitting device.
[0014] The pixel circuit may further include a first capaci-
tor and a second capacitor. The first capacitor is electrically
connected to the control terminal and the input terminal of the
driving transistor, and the second capacitor is electrically
connected to the control terminal of the driving transistor and
the second transistor.

[0015] The pixel circuit may further include a third switch-
ing transistor. The third switching transistor switches a refer-
ence voltage to the second capacitor in response to the first
control signal.

[0016] The first switching transistor provides the data volt-
age to the control terminal of the driving transistor when the
first control signal is activated, and the second switching
transistor provides the compensation voltage to the second
capacitor when the second control signal is activated, and
activation sections of the first control signal and the second
control signal are not overlapped.

[0017] The first switching transistor is electrically con-
nected to a data line transferring the data voltage, and the
second switching transistor is electrically connected to a
compensation line transferring the compensation voltage.
[0018] Thedriving transistor includes a control terminal, an
input terminal and an output terminal. The control terminal
receives the data voltage and the compensation voltage from
the first and the second switching transistors. The input ter-
minal receives a driving voltage, and the output terminal is
electrically connected to the organic light-emitting device.
[0019] The pixel circuit may further include a first capaci-
tor and a second capacitor. The first capacitor is electrically
connected to the control terminal and the input terminal of the
driving transistor, and the second capacitor is electrically
connected to the control terminal of the driving transistor and
the second transistor.

[0020] The pixel circuit may further include a third switch-
ing transistor providing a reference voltage to the second
capacitor in response to the second control signal, and the
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second control signal is an (N+1)-th scan signal when the first
control signal is an N-th scan signal.

[0021] The first switching transistor provides the data volt-
age to the driving transistor when only the first control signal
is activated, and the second switching transistor provides a
clear voltage to the second capacitor when the first control
signal and the second control signal are simultaneously acti-
vated, and the second switching transistor provides the com-
pensation voltage to the second capacitor when only the sec-
ond control signal is activated.

[0022] In one embodiment, an organic light-emitting dis-
play device includes a display panel, adata driving part, a first
scan driving part and a second scan driving part. The display
panel includes a plurality of pixels electrically connected to a
plurality of data lines and a plurality of first and second scan
lines. The data driving part provides a data voltage and a
compensation voltage to the data line. The first scan driving
part provides a first scan signal to the first scan line, the first
scan signal being activated to transfer the data voltage. The
second scan driving part provides a second scan signal to the
second scan line, the second scan signal being activated to
transfer the compensation voltage. Each of the pixels includes
a first switching transistor, a second switching transistor and
adriving transistor. The first switching transistor switches the
data voltage in response to the first scan signal, and the second
switching transistor switches the compensation voltage in
response to the second scan signal, and the driving transistor
provides an electrical current to an organic light-emitting
device in response to the data voltage and the compensation
voltage.

[0023] The first switching transistor provides the data volt-
age to a control terminal of the driving transistor when the
first control signal is activated, and the second switching
transistor provides the compensation voltage to the control
terminal of the driving transistor when the second control
signal is activated, and activation sections of the first control
signal and the second control signal are not overlapped.
[0024] In another embodiment, an organic light-emitting
display device includes a display panel, a data driving part
and a scan driving part. The display panel includes a plurality
of pixels electrically connected to a plurality of data lines, a
plurality of compensation lines and a plurality of scan lines.
The data driving part provides a data voltage to the data line
and provides a compensation voltage to the compensation
line, and the scan driving part provides a first scan signal to the
first scan line and provides a second scan signal to the second
scan line, the first scan signal being activated to transfer the
data voltage and the second scan signal being activated to
transfer the compensation voltage. Each of the pixels includes
a first switching transistor, a second switching transistor and
adriving transistor. The first switching transistor switches the
data voltage in response to the first scan signal, and the second
switching transistor switches the compensation voltage in
response to the second scan signal, and the driving transistor
provides an electrical current to an organic light-emitting
device in response to the data voltage and the compensation
voltage.

[0025] The second scan signal is an (N+1)-th scan signal
when the first control signal is an N-th scan signal.

[0026] In another embodiment, an organic light-emitting
display device includes a display panel, a data driving part, a
scan driving part. The display panel includes a plurality of
pixels electrically connected to a plurality of data lines, a
plurality of compensation lines and a plurality of first and
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second scan lines. The data driving part provides a data volt-
agetothe data line and provides a compensation voltage to the
compensation line. The scan driving part provides a first scan
signal to the first scan line and provides a second scan signal
to the second scan line, the first scan signal being activated to
transfer the data voltage and the second scan signal being
activated to transfer the compensation voltage. Each of the
pixels includes a first switching transistor, a second switching
transistor and a driving transistor. The first switching transis-
tor switches the data voltage in response to the first scan
signal, and the second switching transistor switches the com-
pensation voltage in response to the second scan signal, and
the driving transistor provides an electrical current to an
organic light-emitting device in response to the data voltage
and the compensation voltage.

[0027] The first switching transistor provides the data volt-
age to the driving transistor when only the first control signal
is activated, and the second switching transistor provides a
clear voltage to the second capacitor when the first control
signal and the second control signal are simultaneously acti-
vated, and the second switching transistor provides the com-
pensation voltage to the second capacitor when only the sec-
ond control signal is activated.

[0028] In another aspect of the present invention, a data
voltage to a control terminal of'a driving transistor is provided
in a method of driving an organic light-emitting display
device. The driving transistor provides an electric current to
an organic light-emitting device during a first timing section.
And then, a compensation voltage is provided to a control
terminal of the driving transistor during a second timing
section. The compensation voltage compensates a threshold
voltage of the driving transistor.

[0029] The data voltage is accumulated to a first capacitor
in response to a first control signal and provided to a control
terminal of the driving transistor in the step of providing the
data voltage. In the step of providing the compensation volt-
age, the compensation voltage is provided to a control termi-
nal of the driving transistor through a second capacitor in
response to a second control signal.

[0030] The method may further include the step of provid-
ing a reference voltage through the second capacitor to the
control terminal of the driving transistor between the step of
providing the data voltage and the step of providing the com-
pensation voltage.

[0031] According to the present invention, the organic
light-emitting display device and the method of driving the
organic light-emitting display device have a compensation
process, in which the deviation of the threshold voltage of the
driving transistor is compensated by a compensation voltage
applied separately. The compensation voltage is alloted in the
conventional data voltage area, so that brightness is pre-
served, as well as non-uniformity of brightness caused by the
deviation of the threshold voltage of each of the driving
transistors is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0033] FIG. 1 is a block diagram of an organic light-emit-
ting display device in accordance with an embodiment of the
present invention;
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[0034] FIG. 2 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 1;
[0035] FIG. 3 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 2;
[0036] FIG. 4 is a block diagram of an organic light-emit-
ting display device in accordance with another embodiment
of the present invention;

[0037] FIG. 5 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 4;
[0038] FIG. 6 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 5;
[0039] FIG. 7 is a block diagram of an organic light-emit-
ting display device in accordance with another embodiment
of the present invention;

[0040] FIG. 8 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 7,
[0041] FIG. 9 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 8; and
[0042] FIG. 10 is another driving timing diagram showing
the operation of the equivalent circuit illustrated in FI1G. 8.

DESCRIPTION OF THE EMBODIMENTS

[0043] The invention is described more fully hereinafter
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 disclo-
sure will be thorough, and will convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity.

[0044] It will be understood that when an element or layer
1s referred to as being “on,” “connected to” or “coupled to”
another element or layer, it 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 element 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 combinations of one or more of the
associated listed items.

[0045] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, componernt, 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 present invention.
[0046] 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 rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations 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
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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.

[0047] 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 “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0048] Embodiments of the invention are described herein
withreference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing. For example, an implanted region illus-
trated as a rectangle will, typically, have rounded or curved
features and/or a gradient of implant concentration at its
edges rather than a binary change from implanted to non-
implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the invention.
[0049] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
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.

[0050] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0051] FIG. 1 is a block diagram of an organic light-emit-
ting display device in accordance with an embodiment of the
present invention. Referring to FIG. 1, an organic light-emit-
ting display device 100 in accordance with an embodiment of
the present invention includes a display panel 110, first and
second scan driving parts 120 and 130, a data driving part 140,
a signal control part 150 and a memory 160.

[0052] The display panel 110 includes a plurality of data
lines DL1 to DLm, a plurality of first and second scan lines
GL1 to GLn and GL'1 to GL'n, a plurality of driving voltage
lines (not shown), a plurality of reference voltage lines (not
shown) and a plurality of pixels PX. Each of the pixels is
electrically connected to each of the data lines, the first and
second scan lines, the voltage lines and the reference voltage
lines, and each of the pixels is formed as a matrix shape.
[0053] Each of the data lines DL1 to DLm transfers a data
voltage Vdata and a compensation voltage Vcomp, and is
extended in acolumn direction, and is substantially parallel to
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each other. The data voltage Vdata corresponds to a display
data DATA, and the compensation voltage Vcomp corre-
sponds to a compensation data DATAcomp. The compensa-
tion voltage Vcomp compensates a deviation of a threshold
voltage of a driving transistor (not shown) of each of the
plurality of pixels PX.

[0054] The first and second scan lines GL1 to GLn and
GL'1 to GLn transfer scan signals to the pixels PX, and are
extended in a row direction. The first and second scan lines
GL1 to GLn and GL'1 to GL'n are separated from each other,
and substantially parallel to each other. The driving voltage
lines transfer driving voltages Vdd to the pixels PX. and the
reference voltage lines transfer a reference voltage Vrefto the
pixels PX.

[0055] The first and second scan driving parts 120 and 130
are electrically connected to first and second scan lines GL.1
to GLn and GL'1 to GLn, respectively. The first and second
scan driving parts 120 and 130 provide first and second scan
signal to the first and second scan lines GL1 to GLn and GL'1
to GLn in response to first and second scan control signals
GCS1 and GCS2, respectively.

[0056] The first and second scan signals include a turn-on
voltage Von and a turn-off voltage Voff. The turn-on voltage
Von turns on switching transistors (not shown) of each of the
pixels PX, and the turn-off voltage Voff turns off the switch-
ing transistors of each of the pixels PX. Moreover, the data
voltage Vdata is provided to each of the pixels PX when the
first scan signal is activated, and the compensation voltage
Veomp is provided to each of the pixels PX when the second
scan signal is activated.

[0057] Thedatadriving part 140 is electrically connected to
the data lines DL1 to DLm. The data driving part 140 selects
a data voltage Vdata corresponding to the display data DATA
and a compensation voltage Vcomp corresponding to the
compensation data DATAcomp, and provides the data voltage
Vdata and the compensation voltage Vcomp to the data lines
DL1 to DLm.

[0058] The memory 160 stores the compensation data
DATAcomp in a look up table (LUT) form in one example.
The memory 160 may provide the compensation data DATA-
comp to the data driving part 140 based on the second scan
control signal GCS2 of the signal control part 150.

[0059] The signal control part 150 receives an input control
signal from an external graphic controller (not shown), and
generates first and second scan control signals GCS1 and
GCS2, data control signal DCS and so on, based on the input
control signal. The signal control part 150 transfers the first
and second scan control signals GCS1 and GCS2 and the data
control signal DCS to the first and second scan driving parts
120 and 130 and the data driving part 140, respectively.

[0060] Theinput control signal includes a vertical synchro-
nizing signal Vsync, a horizontal synchronizing signal
Hsync, a main clock Mclk and a data enable signal DE. Each
of the first and second scan control signals GCS1 and GCS2
includes a scan start signal, a scan clock and an output enable
signal. The data control signal DCS includes a data start
signal, a data clock and a data load signal. The first scan
control signal GCS1 controls the first scan driving part 120
during a first timing section, and the second scan control
signal GCS2 controls the second scan driving part 130 during
a second timing section. A sum of the first timing section and
the second timing section consists of one horizontal period or
one frame period.
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[0061] Moreover, the signal control part 150 receives the
input data R, G and B from the external graphic controller (not
shown), and processes the input data R, G and B according to
an operational condition of the display panel 110 to generate
the display data DATA. The signal control part 150 provides
the display DATA to the data driving part 140 during the first
timing section. The signal control part 150 reads out the
compensation data DATAcomp with reference to a lookup
table saved in the memory 160, and provides the compensa-
tion data DATAcomp to the data driving part 140 during the
second timing section.

[0062] A more detailed description concerning a method of
generating a compensation data DATAcomp may be found
below. The compensation data DATAcomp is stored in the
memory 160 as alookup table in one example, and is provided
to each of the pixels PX. The method of generating the com-
pensation data in accordance with the present embodiment
may include generating a luminance map, generating a
threshold voltage map and generating a lookup table.

[0063] Inthe step of generating the luminance map, a driv-
ing voltage corresponding to a constant gray-scale, which
may be 100 gray scale, for example, is applied to all of the
pixels, and a light-emitting luminance of a front face of the
display panel 110 is determined using an inspection device
such as a camera and so on, and the filmed light-emitting
luminance is generated as the luminance map of the display
panel 110. The threshold voltage of the driving transistor of
each of the pixels of the display panel 110 may have different
values because of a process error of the TFT. Thus, the lumi-
nancehaving deviations caused by the deviation of the thresh-
old voltage is stored in the luminance map.

[0064] In the step of generating the threshold voltage map,
threshold voltages of all of the driving transistors of the dis-
play panel 110 are calculated and the threshold voltage map
Vth Map is generated. The threshold voltage may be calcu-
lated by using a relation between a threshold voltage of the
driving transistor and a luminance of a pixel when a constant
driving voltage is applied to all of the driving transistors ofthe
display panel 110. An optimum relation between the thresh-
old voltage of the driving transistor and the luminance of the
pixel may be decided experimentally.

[0065] Inthe step of generating the lookup table, the thresh-
old voltage of the threshold voltage map is changed as a
compensation data DATAcomp corresponding to a gray-scale
level, and the compensation data DATAcomp is stored to the
memory 160 of the organic light-emitting display device 100.
For example, when the display data DATA is 1024 gray-scale
and a data voltage Vdata corresponding to the display data
DATA is 16 V, the compensation data DATAcomp corre-
sponding to the threshold voltage may be calculated using a
proportional relation between the display data DATA and the
data voltage Vdata.

[0066] FIG. 2 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 1.
Referring to FIG. 2, one of the pixels of the display panel
includes a driving transistor DT, an organic light-emitting
device OLED, a first capacitor C1, a second capacitor C2, a
first switching transistor ST1, a second switching transistor
ST2 and a third switching transistor ST3.

[0067] An input terminal of the driving transistor DT is
electrically connected to a driving voltage Vdd, and an output
terminal of the driving transistor DT is electrically connected
to an anode electrode of the organic light-emitting device, and
a control terminal of the driving transistor DT is electrically
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connected to an output terminal of the first switching transis-
tor ST1. The driving transistor DT provides a driving electric
current to the organic light-emitting device OLED in
response to a data voltage Vdata provided to a control termi-
nal through the first switching transistor ST1.

[0068] The organic light-emitting device OLED may be a
light-emitting diode having a light-emitting layer. The anode
electrode of the organic light-emitting device OLED is elec-
trically connected to the output terminal of the driving tran-
sistor DT, and a cathode electrode of the organic light-emit-
ting device OLED is electrically connected to a common
voltage Vcom. The organic light-emitting device OLED
receives the driving electric current from the driving transis-
tor DT and emits light.

[0069] Thefirstcapacitor C11iselectrically connected to the
control terminal and the input terminal of the driving transis-
tor DT. The data voltage Vdata and the driving voltage Vdd
are transferred to the first capacitor C1 through the first
switching transistor ST1. The first capacitor C1 is electrically
charged according to a voltage difference between the data
voltage Vdata and the driving voltage Vdd.

[0070] The second capacitor C2 is electrically connected to
the control terminal of the driving transistor DT and an output
terminal of the second switching transistor ST2. The com-
pensation voltage Vcomp is provided through the second
switching transistor ST2, and a voltage of the control terminal
of the driving transistor DT is raised by a coupling.

[0071] An input terminal of the first switching transistor
ST1 is electrically connected to a data line DL, and an output
terminal of the first switching transistor ST1 is electrically
connected to the control terminal of the driving transistor DT,
and the control terminal of the switching transistor ST1 is
electrically connected to a first scan line GL.

[0072] An input terminal of the second switching transistor
ST2 is electrically connected to the data line DL, and an
output terminal of the second switching transistor ST2 is
electrically connected to the second capacitor C2, and a con-
trol terminal of the second switching transistor ST2 is elec-
trically connected to a second scan line GL'. A second scan
signal is provided to the second switching transistor ST2
through the second scan line GL. The second switching tran-
sistor ST2 provides the compensation voltage Vcomp to the
second capacitor C2 in response to the second scan signal.

[0073] An input terminal of the third switching transistor
ST3 is electrically connected to a reference voltage line RL,
and an output terminal of the third switching transistor ST3 is
electrically connected to the output terminal of the second
switching transistor ST2, and a control terminal of the third
switching transistor ST3 is electrically connected to the first
scan line GL. A first scan signal is provided to the third
switching transistor ST3 through the first scan line. The third
switching transistor ST3 provides a reference voltage Vrefto
the second capacitor C2 in response to the first scan signal.

[0074] The driving transistor DT and the first, the second
and the third switching transistors ST1, ST2 and ST3 include
an n-channel metal oxide semiconductor field effect transis-
tor (NMOSFET) having a poly silicon or an amorphous sili-
con. The driving transistor DT and the first, the second and the
third switching transistors ST1, ST2 and ST3 may include a
p-channel MOSFET (PMOSFET). Because the p-channel
MOSFET and n-channel MOSFET complement each other,
an operation, a voltage and an electric current of the p-channel
MOSFET is opposite to the n-channel MOSFET.
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[0075] FIG. 3 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 2. Refer-
ring to FIGS. 2 and 3, one horizontal period 1H includes a first
timing section and a second timing section. The first scan
signal is activated during the first timing section, and the
second scan signal is activated during the second timing sec-
tion.

[0076] In particular, the first scan signal is a turn-on level
during the first timing section, and the second scan signal is a
turn-offlevel during the second scan signal. The first and third
switching transistors ST1 and ST3 are turned on, and the
second switching transistor ST2 is turned off.

[0077] When the switching transistor ST1 is turned on, the
data voltage Vdata is provided to the control terminal of the
driving transistor DT, and the first capacitor C1 is charged
according to a voltage difference between the driving voltage
Vdd and the data voltage Vdata. When the third switching
transistor ST3 is turned on, the reference voltage Vref is
provided to the second capacitor C2, and the second capacitor
C2 is charged according to a voltage difference between the
data voltage Vdata and the reference voltage Vref. The refer-
ence voltage Vref may be a ground potential voltage, and the
reference voltage Vref, for example, may be zero volt.
[0078] The first scan signal is the turn-off level and the
second scan signal is the turn-on level during the second
timing section. Thus, the first and third switching transistors
ST1 and ST3 are turned off and the second switching transis-
tor ST2 is turned on.

[0079] When the switching transistor ST2 is turned on and
the third switching transistor ST3 is turned off, a voltage
provided to the second capacitor C2is changed from a level of
the reference voltage Vref to a level of the compensation
voltage Vcomp. Thus, a voltage of the control terminal of the
driving transistor DT is changed. The first capacitor C1 and
the second capacitor C2 are coupled according to a voltage
change provided to the second capacitor C2, so that the volt-
age of the control terminal of the driving transistor DT is
changed. An amount of the voltage change AV is obtained by
the following Equation 1.

Cy < Equation 1 >

AV = m(vcomp - Vref)

[0080] A voltage Vp is provided by the control terminal of
the driving transistor DT during one horizontal period. The
voltage Vp is obtained by the following Equation 2.

< Equation 2 >

Vp = Viaa + AV = Viara + (Vcomp - Vrzf)

Cy
Ci+C
[0081] When the data voltage Vdata and the compensation
voltage Vcomp are provided to the pixel circuit in accordance
with an embodiment of the present invention, the deviation of
the threshold voltage of the driving transistor DT may be
compensated. A compensation process will be described by
the following Equations 3 to 6.

L =K (V= VP =K(V,=V 114~V )” (a saturation con-
dition)
[0082] An electric current Ids of Equation 3 is a drain
source current of the driving transistor DT. The driving tran-
sistor DT operates in the saturation condition, and the electric

<Equation 3>
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current Ids of Equation 3 is provided to the organic light-
emitting device OLED. The electric current Ids may be
defined with a voltage Vgs and a threshold voltage Vth. The
voltage Vgs is an electric voltage between a gate as the control
terminal of the driving transistor DT and a source as the input
terminal of the driving transistor DT The voltage Vth is a
threshold voltage of the driving transistor DT. K is a param-
eter depending on a size, a mobility, a capacitance and so on
of the driving transistor DT.

[0083] The voltage Vgs is an electric voltage between the
gate and the source of the driving transistor DT, and the
voltage Vgs may be defined as a voltage difference between
an electric voltage applied to the control terminal of the
driving transistor DT and an electric voltage of the organic
light-emitting device OLED.

[0084] The applied voltage Vp of Equation 2 is applied to
Equation 3, so that the following Equation 4 is obtained.

. 2

, < Equation 4 >
Igs = K{ Vidata + m(vcomp - Vref) = Voted — Vrh}

2

Vcomp - Vrh )}

. C2
= K{ Vaara = Voted — Yo
~ |

2 K(Viaora — lasRotea

[0085] In Equation 4, an electric voltage difference caused
by the compensation voltage Vcomp (i.e.

2 Voo )
C+Cy conp

approaches to the threshold voltage Vith, so that a difference
between the voltage caused by the compensation Vcomp and
the threshold voltage Vith is certainly decreased. Thus, the
difference between the voltage caused by the compensation
Veomp and the threshold voltage Vth (i.e.

oy,
(c1 TG, ”U‘)
approaches zero.

[0086] Thus, the electric current Ids is obtained by using
Equation 4, and the following Equation 5 is obtained.

WKRoieaVy + 1= 1+ 4KRtuaV, <Fquation 5>

L=
“ 2KR sted

[0087] Referring to Equation 5, when the data voltage
Vdata and the compensation voltage Vcomp are provided to
the pixel circuit in accordance with an embodiment of the
present invention, the threshold voltage Vth of the driving
transistor may be compensated. Thus, the electric current of
the driving transistor DT does not depend on the threshold
voltage of the driving transistor DT.

[0088] The threshold voltage Vth of the driving transistor
DT is generated by a manufacturing process of the organic
light-emitting display panel 110. The threshold voltage Vth of
the driving transistor DT does not have influence on the
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deviation of the electric current Ids. Thus, uniformity of the
luminance of the organic light-emitting display panel 110
may be improved.

[0089] Moreover, the uniformity for the luminance may be
improved by the data voltage Vdata and the independent
compensation voltage Vcomp. The data voltage is not sacri-
ficed for compensating the threshold voltage. Thus, the lumi-
nance is not reduced while the uniformity of the luminance is
improved in accordance with the embodiment of the present
invention.

[0090] FIG. 4 is a block diagram of an organic light-emit-
ting display device in accordance with another embodiment
of the present invention. Referring to FIG. 4, an organic
light-emitting display apparatus 100 in accordance with
another embodiment of the present invention, includes a dis-
play panel 110, a scan driving part 120, a data driving part
140, a signal control part 150 and a memory 160.

[0091] The display panel 110 includes data lines DL1 to
DLm and compensation lines CL.1 to CLm. The data lines
DL1 to DLm provide data voltage Vdata to pixels PX, and the
compensation lines CL1 to CL.m provide compensation volt-
age Vcomp to the pixels PX. The display panel 110 of the
organic light-emitting display apparatus in accordance with
another embodiment of the present invention, includes the
compensation lines CL1 to CLm formed separately from the
data lines DL1 to DLm. Each of the pixels PX is electrically
connected to N-th scan line GLn and (N+1)-th scan line
GLn+l1.

[0092] The scan driving part 120 is electrically connected
to the scan line GL1 to GLn, and provides a scan signal to scan
lines GL1 to GLn in response to the scan signal. The scan
signal includes a combination of a turn-on voltage and a
turn-off voltage. The scan signal provided to the N-th scan
line GLn is activated to provide the data voltage Vdata to the
pixels PX electrically connected to the N-th scan line GLn.
The scan signal provided to the (N+1)-th scan line GLn+1 is
activated to provide the compensation voltage Vcom to the
pixels PX electrically connected to the N-th scan line GLn as
well as to provide the data voltage Vdata to the pixels PX
electrically connected to the (N+1)-th scan line GLn+1.
[0093] Thedatadrivingpart 140 is electrically connected to
the data lines DL1 to DLm and the compensation lines CL1 to
CLm. The data driving part 140 selects the data voltage Vdata
corresponding to a display data DATA and provides the data
voltage Vdata corresponding to the display data DATA to the
data lines DL1 to DLm during a first timing section in
response to a data control signal DCS. The data driving part
140 selects the compensation voltage Vcomp corresponding
to a compensation data DATAcomp and provides the com-
pensation voltage Vcomp corresponding to the compensation
data DATAcomp to the compensation lines CL.1 to CLm
during a second timing section in response to the data control
signal DCS. The first timing section is defined as a time to
provide a scan signal of a turn-on level to the N-th scan line
GLn, and the second timing section is defined as a time to
provide the scan signal of the turn-on level to the (N+1)-th
scan line GLn+1.

[0094] The signal control part 150 receives an input control
signal from an external graphic controller (not shown), and
generates a scan control signal GCS, the data control signal
DCS and so on based on the input control signal, and provides
the scan control signal GCS and the data control signal DCS
to the scan driving part 120 and the data driving part 140,
respectively.
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[0095] Moreover, the signal control part 150 receives an
input data R, G and B from the external graphic controller,
and processes the input data R, G and B to be suitable to an
operation condition of the display panel 110, and generates
the display data DATA. The signal control part 150 provides
the display data DATA to the data driving part 140 during the
first timing section. The signal control part 150 reads out the
compensation data DATAcomp with reference to a look-up
table stored in the memory 160, and provides the compensa-
tion data DATAcomp to the data driving part 140 during the
second timing section.

[0096] The detail description will be omitted because the
other component and the other operation are well known to
any person skilled in the art to which it pertains.

[0097] FIG. 5 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 4.
Referring to FIG. 4, a pixel of the display panel includes a
driving transistor DT, an organic light-emitting device
OLED, a first capacitor C1, a second capacitor C2, a first
switching transistor ST1, a second switching transistor ST2
and a third switching transistor ST3.

[0098] An input terminal of the first switching transistor
ST1 is electrically connected to the data line DL, and an
output terminal of the first switching transistor ST1 is elec-
trically connected to a control terminal of the driving transis-
tor DT, a control terminal of the first switching transistor ST1
is electrically connected to the N-th scan line GLn. The first
switching transistor ST1 provides the data voltage Vdata to
the control terminal of the driving transistor DT in response to
a scan signal provided through the N-th scan line GLn.
[0099] An input terminal of the second switching transistor
ST2 is electrically connected to the compensation line CL,
and an output terminal of the second switching transistor ST2
is electrically connected to the second capacitor C2, and a
control terminal of the second switching transistor ST2 is
electrically connected to the (N+1)-th scan line GLn+1. The
second switching transistor ST2 provides the compensation
voltage Vcomp to the second capacitor in response to a scan
signal provided through the (N+1)-th scan line GLn+1.
[0100] The detail description of the driving transistor DT,
the organic light-emitting device OLED, the first capacitor
C1, the second capacitor C2 and the third switching transistor
ST3 will be omitted because those are well known to any
person skilled in the art to which it pertains.

[0101] A pixel circuit of an organic light-emitting display
apparatus in accordance with another embodiment of the
present invention, is electrically connected to a separated data
line DL and a compensation line CL, and receives a data
voltage Vdata from the data line DL. The pixel circuit receives
a compensation voltage Vcomp from the compensation line
CL to include a mean for compensating a deviation of a
threshold voltage of the driving transistor DT.

[0102] Thepixel circuitofan organic light-emitting display
apparatus in accordance with another embodiment of the
present invention, has a structure in which the compensation
line CL transferring the compensation voltage Vcomp is
formed separately from the data line DL, so that a charging
time of the pixel circuit is substantially twice as long com-
pared with the pixel circuit in FIG. 2.

[0103] FIG. 6 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 5. Refer-
ring to FIGS. 5 and 6, the pixel circuit in FIG. 5 operates based
on the N-th and (N+1)-th scan signals. The pixel circuit in
FIG. 5 operates by two horizontal period 2H. The two hori-
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zontal period 2H is a total time of a first timing section and a
second timing section. The N-th scan signal is activated dur-
ing the first timing section, and the (N+1)-th scan signal is
activated during the second timing section.

[0104] The N-th scan signal has a turn-on level Von, and the
(N+1)-th scan signal has a turn-off level Voff during the first
timing section. Thus, the first and third switching transistors
ST1 and ST3 are turned on, and the second switching tran-
sistor ST2 is turned off during the first timing section. The
data voltage Vdata is applied to the control terminal of the
driving transistor DT, and a reference voltage Vref is applied
to the second capacitor C2, so that the first and the second
capacitors C1 and C2 are electrically charged according to a
voltage difference between the driving voltage and the refer-
ence voltage.

[0105] The N-th scan signal includes a turn-off level and
the (N+1)-th scan signal includes a turn-on level during the
second timing section. The first and the third switching tran-
sistor ST1 and ST3 are turned off, and the second switching
transistor ST2 is turned on. The compensation voltage Veomp
is provided to the second capacitor C2, and so that a voltage
applied to the control terminal of the driving transistor FT is
raised by a coupling.

[0106] When data voltage Vdata and the compensation
voltage Vcomp are provided to the pixel circuit in accordance
with another embodiment of the present invention, the thresh-
old voltage of the driving transistor DT may be compensated.
The detail description of the compensation of the threshold
voltage will be omitted because those are well known to any
person skilled in the art to which it pertains.

[0107] FIG. 7 is a block diagram of an organic light-emit-
ting display device in accordance with another embodiment
of the present invention. Referring to FIG. 7, the organic
light-emitting display device in accordance with the another
embodiment of the present invention includes a display panel
110, first and second scan driving parts 120 and 130 and a data
driving part 140.

[0108] The display panel 110 includes data lines DL1 to
DLm, compensationlines CLL1to CLm, first scan lines GL1 to
GLn and second scan lines GL'1 to GL'n. The data lines
transfer data voltages Vdata to pixels PX, and the compensa-
tion lines transfer compensation voltage Veomp to the pixels
PX, and the first scan lines GL1 to GLn transfer first scan
signals, and the second scan lines GL'1 to GL'n transfer
second scan signals. The first scan signals are for transferring
the data voltages Vdata to the pixels PX, and the second scan
signals are for transferring the compensation voltages Vcomp
to the pixels PX.

[0109] The display panel 110 of the organic light-emitting
device 100 includes compensation lines CL1 to CLm, the first
scan lines GI.1 to GLn and the second scan lines GL'1 to
GL'n. The compensation lines CL1 to CLm are formed sepa-
rately from the data lines DLL1 to DLm. The first scan lines
GL1 to GLn and the second scan lines GL'1 to GL'n are for
transferring the first and second scan signals, respectively.
The organic light-emitting display apparatus 100, which is
different from the organic light-emitting display device in
FIGS. 1 and 4, does not include a reference voltage line in the
display panel 110, and a reference voltage is not applied.
[0110] The first and second scan driving part 120 and 130
are electrically connected to the first and second scan lines
GL1 to GLn and GL'1 to GL'n, respectively. The first and
second scan driving parts 120 and 130 provide the first and
second scan signals, which are formed as combinations of a
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turn-on voltage Von and a turn-off voltage Voff, to the first and
second scan lines GL1 to GLn and GL'1 to GL'n, respectively.
The first scan signal is a signal for providing a data voltage
Vdata to a pixel, and the second scan signal is a signal for
providing a compensation voltage Vcomp and a clear voltage
Vclear to the pixel.

[0111] Thedatadriving part 140 is electrically connected to
the data lines DL1 to DLm and the compensation lines CL1 to
CLm, and selects the data voltage Vdata corresponding 1o a
display data DATA in response to the data control signal DCS,
and selects a compensation voltage Vcomp corresponding to
the compensation data DATAcomp and a clear voltage Vclear
to initiate a capacitor of a pixel circuit to the data lines DL1 to
DLm.

[0112] The signal controller 150 receives an input control
signal from an external graphic controller (not shown), and
generates first and second scan control signals GCS1 and
GCS2, a data control signal DCS and so on, and provides the
first and second scan control signals GCS1 and GCS2, the
data control signal DCS and so on to the data driving part 140.
[0113] Moreover, the signal controller 150 receives an
input data R, G and B from the external graphic controller (not
shown), and process according to an operation condition of
the display panel 110, and generates the display data DATA,
and provides the display data DATA to the data driving part
140.

[0114] The signal controller 150 reads out the compensa-
tion data DATAcomp with reference to a look-up table stored
in the memory 160, and provides the compensation data
DATAcomp and a clear data DATAclear to the data driving
part 140. The clear data DATAclear may be stored in the
memory 160, in which the look-up table is stored, or another
memory. The clear data DATAclear is a substitute for the
reference voltage Vref in FIGS. 1 and 4. The clear data, for
example, may be a gray-scale data corresponding to a zero
volt.

[0115] FIG. 8 is an exemplary equivalent circuit corre-
sponding to a pixel of the display panel illustrated in FIG. 7.
Referring to FIG. 8, one pixel of the display panel 110
includes a driving transistor DT, an organic light-emitting
device OLED, a first capacitor C1, a second capacitor C2, a
first switching transistor ST1 and a second switching transis-
tor ST2.

[0116] An input terminal of the first switching transistor
ST1 is electrically connected to a data line DL, and an output
terminal of the first switching transistor ST1 is electrically
connected to a control terminal of the driving transistor DT,
and a control terminal of the first switching transistor ST1 is
electrically connected to a first scan line GL. The first switch-
ing transistor ST1 provides the data voltage Vdata to the
driving transistor DT in response to a first scan signal trans-
ferred through the first scan line GL.

[0117] Aninput terminal of the second switching transistor
ST2 is electrically connected to the data line DL. and an
output terminal of the second switching transistor ST2 is
electrically connected to the second capacitor C2, and a con-
trol terminal of the second switching transistor ST2 is elec-
trically connected to the second scan line GL'. The second
switching transistor ST2 provides a compensation voltage
Veomp and a clear voltage Vclear to the second capacitor C2
in response to the second scan signal transferred through the
second scan line GL'.

[0118] The detail description of the driving transistor DT,
the organic light-emitting device, the first capacitor C2 and
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the second capacitor C2 will be omitted as those are well
known to any person skilled in the art to which it pertains.
[0119] A pixel circuit of an organic light-emitting display
device 100 in accordance another embodiment of the present
invention, is electrically connected to a data line DL and a
compensation line CL separated from the data line DL,
receives a data voltage Vdata from the data line DL, and
receives a compensation voltage Veomp and a clear voltage
Vclear from the compensation line CL, and conipensates a
deviation of a threshold voltage of the driving transistor DT.
Thus, the pixel circuit of the organic light-emitting display
device 100 does not include a third transistor receiving a
reference voltage when compared with the pixel circuit illus-
trated in FIGS. 2 and 5.

[0120] FIG. 9 is a driving timing diagram showing an
operation of the equivalent circuit illustrated in FIG. 8. Refer-
ring to FIGS. 8 and 9, the pixel circuit of FIG. 8 operates
based on a first scan signal, a second scan signal, a data
voltage Vdata, a compensation voltage Vcomp and a clear
voltage Vclear.

[0121] The first scan signal and the second scan signal
simultaneously include a turn-on level and a turn-off level. A
total time of providing the clear voltage Vclear and the com-
pensation voltage Vcomp is substantially the same as a pro-
viding time of the data voltage Vdata. The first scan signal has
the turn-on level when the data voltage Vdata is provided. The
data voltage Vdata is provided, and then the clear voltage
Vclear overlapping with the data voltage Vdata is provided,
and then the compensation voltage Vcomp, which is not over-
lapped with the data voltage Vdata, is provided.

[0122] The first and the second switching transistors ST1
and ST2 are turned on when the first and the second scan
signals have the turn-on level. When first switching transistor
ST1 is turned on, the data voltage Vdata is provided to the
control terminal of the driving transistor DT, and the first
capacitor C1 is electrically charged to the same voltage dif-
ference as the voltage difference of the driving voltage Vdd
and the data voltage Vdata. The second switching transistor
ST2 is turned on, the clear voltage Vclear, which is over-
lapped with the data voltage, is provided. The compensation
voltage Veomp is provided to the second capacitor C2 after
the data voltage Vdata is provided. The clear voltage Vclear,
which corresponds to the reference voltage in FIG. 2, may be
a zero volt.

[0123] The second capacitor C2 is electrically charged to
the same voltage difference as the voltage difference of the
data voltage Vdata and the clear voltage Vclear, and the com-
pensation voltage Vcomp is applied to the second capacitor
C2, and the second capacitor C2 changes the voltage of the
control terminal of the driving transistor DT. The second
capacitor C2 changes the voltage of the control terminal of the
driving transistor DT. The second capacitor C1 and the sec-
ond capacitor C2 are coupled, thereby changing the voltage of
the control terminal of the driving transistor DT.

[0124] When the data voltage Vdata, the compensation
voltage Vcomp and the clear voltage Vclear are provided to
the pixel circuit, the threshold voltage of the driving transistor
may be compensated. The detail description for the compen-
sation of the threshold voltage of the driving transistor will be
omitted because those are well known to any person skilled in
the art to which it pertains from the detail description for the
driving of the pixel circuit in FIG. 5.

[0125] FIG. 10 is another driving timing diagram showing
the operation of the equivalent circuit illustrated in FIG. 8.
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Referring to FIGS. 8 and 10, the pixel circuit in FIG. 8
operates based on a first scan signal, a second scan signal, a
data voltage Vdata, a compensation voltage Vcomp and a
clear voltage Vclear.

[0126] A turn-on level section of the second scan signal is
greater than a turn-on level section of the first scan signal. The
data voltage Vdata is provided while the first scan signal has
the turn-on level, and the clear voltage Vclear is provided
while the second scan signal has the turn-on level. The clear
voltage Vclear and the data voltage Vdata may be simulta-
neously provided, and the compensation voltage, which is not
overlapped with the data voltage Vdata may be provided.
[0127] When the first and second scan signals have the
turn-on level Von, the first and the second switching transis-
tors ST1 and ST2 are turned on. When the first switching
transistor ST1 is turned on, the data voltage Vdata is provided
to the control terminal of the driving transistor DT, thereby
electrically charging the first capacitor C1 to the same voltage
difference as the voltage difference ofthe driving voltage Vdd
and the data voltage Vdata. When the second switching tran-
sistor ST2 is turned on, the clear voltage, which is overlapped
with the data voltage Vdata, is provided to the second capaci-
tor C2, and the compensation voltage Vcomp is provided to
the second capacitor after providing the data voltage Vdata.
[0128] The second capacitor C2 is electrically charged to
the same voltage difference as the voltage difference of the
data voltage Vdata and the clear voltage Vclear, and the com-
pensation voltage Veomp is applied, thereby changing the
voltage of the control terminal of the driving transistor DT.
[0129] When the data voltage Vdata, the compensation
voltage Vcomp and the clear voltage Vclear are provided to
the pixel circuit, the threshold voltage of the driving transistor
may be compensated. The detail description for the compen-
sation of the threshold voltage of the driving transistor will be
omitted because those are well known to any person skilled in
the art to which it pertains from the detail description for the
driving of the pixel circuit in FI1G. 5.

[0130] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed.

What is claimed is:

1. A pixel circuit, comprising:

a first switching transistor switching a data voltage in
response to a first control signal;

a second switching transistor switching a compensation
voltage in response to a second control signal; and

a driving transistor providing an electric current to an
organic light-emitting device in response to the data
voltage and the compensation voltage.

2. The pixel circuit of claim 1, wherein the first and the
second switching transistors are electrically connected to a
data line, the data line transferring the data voltage and the
compensation voltage.

3. The pixel circuit of claim 2, wherein the driving transis-
tor comprises:

a control terminal receiving the data voltage and the com-
pensation voltage from the first and the second switch-
ing transistors;

an input terminal receiving a driving voltage; and

an output terminal electrically connected to the organic
light-emitting device.
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4. The pixel circuit of claim 3, further comprising:

a first capacitor electrically connected to the control termi-
nal and the input terminal of the driving transistor; and

a second capacitor electrically connected to the control
terminal of the driving transistor and the second transis-
tor.

5. The pixel circuit of claim 4, further comprising a third
switching transistor switching a reference voltage to the sec-
ond capacitor in response to the first control signal.

6. The pixel circuit of claim 5, wherein the first switching
transistor provides the data voltage to the control terminal of
the driving transistor when the first control signal is activated,

the second switching transistor provides the compensation
voltage to the second capacitor when the second control
signal is activated, and

activation sections of the first control signal and the second
control signal are not overlapped.

7. The pixel circuit of claim 1, wherein the first switching
transistor is electrically connected to a data line transferring
the data voltage, and

the second switching transistor is electrically connected to
a compensation line transferring the compensation volt-
age.

8. The pixel circuit of claim 7, wherein the driving transis-

tor comprises:

a control terminal receiving the data voltage and the com-
pensation voltage from the first and the second switch-
ing transistors;

an input terminal receiving a driving voltage; and

an output terminal electrically connected to the organic
light-emitting device.

9. The pixel circuit of claim 8, further comprising:

a first capacitor electrically connected to the control termi-
nal and the input terminal of the driving transistor; and

a second capacitor electrically connected to the control
terminal of the driving transistor and the second transis-
tor.

10. The pixel circuit of claim 9, further comprising a third
switching transistor providing a reference voltage to the sec-
ond capacitor in response to the second control signal,

wherein the second control signal is an (N+1)-th scan sig-
nal when the first control signal is an N-th scan signal.

11. The pixel circuit of claim 9, wherein the first switching
transistor provides the data voltage to the driving transistor
when only the first control signal is activated,

the second switching transistor provides a clear voltage to
the second capacitor when the first control signal and the
second control signal are simultaneously activated, and

the second switching transistor provides the compensation
voltage to the second capacitor when only the second
control signal is activated.

12. An organic light-emitting display device, comprising:

a display panel including a plurality of pixels electrically
connected to a plurality of data lines and a plurality of
first and second scan lines;

a data driving part providing a data voltage and a compen-
sation voltage to the plurality of data lines;

a first scan driving part providing a first scan signal to a first
scan line, the first scan signal being activated to transfer
the data voltage; and

asecond scan driving part providing a second scan signal to
a second scan line, the second scan signal being acti-
vated to transfer the compensation voltage,
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wherein each of the pixels includes:

a first switching transistor switching the data voltage in
response to the first scan signal,

a second switching transistor switching the compensa-
tion voltage in response to the second scan signal; and

a driving transistor providing an electrical current to an
organic light-emitting device in response to the data
voltage and the compensation voltage.

13. The display device of claim 12, wherein the first
switching transistor provides the data voltage to a control
terminal of the driving transistor when a first control signal is
activated,

the second switching transistor provides the compensation
voltage to the control terminal of the driving transistor
when a second control signal is activated, and

activation sections of the first control signal and the second
control signal are not overlapped.

14. An organic light-emitting display device, comprising:

a display panel including a plurality of pixels electrically
connected to a plurality of data lines, a plurality of
compensation lines and a plurality of scan lines;

a data driving part providing a data voltage to the plurality
of data lines and providing a compensation voltage to the
plurality of compensation lines; and

a scan driving part providing a first scan signal to a first
scan line and providing a second scan signal to a second
scan line, the first scan signal being activated to transfer
the data voltage and the second scan signal being acti-
vated to transfer the compensation voltage,

wherein each of the pixels includes:

a first switching transistor switching the data voltage in
response to the first scan signal,

a second switching transistor switching the compensa-
tion voltage in response to the second scan signal; and

a driving transistor providing an electrical current to an
organic light-emitting device in response to the data
voltage and the compensation voltage.

15. The display device of claim 14, wherein the second
scan signal is an (N+1)-th scan signal when a first control
signal is an N-th scan signal.

16. An organic light-emitting display device, comprising:

a display panel including a plurality of pixels electrically
connected to a plurality of data lines, a plurality of
compensation lines and a plurality of first and second
scan lines;

a data driving part providing a data voltage to the plurality
of data lines and providing a compensation voltage to the
plurality of compensation lines; and
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a scan driving part providing a first scan signal to a first
scan line and providing a second scan signal to a second
scan line, the first scan signal being activated to transfer
the data voltage and the second scan signal being acti-
vated to transfer the compensation voltage,

wherein each of the pixels includes:
a first switching transistor switching the data voltage in
response to the first scan signal;
a second switching transistor switching the compensa-
tion voltage in response to the second scan signal; and
a driving transistor providing an electrical current to an
organic light-emitting device in response to the data
voltage and the compensation voltage.
17. The display device of claim 16, wherein the first
switching transistor provides the data voltage to the driving
transistor when only a first control signal is activated,
the second switching transistor provides a clear voltage to
the second capacitor when the first control signal and a
second control signal are simultaneously activated, and

the second switching transistor provides the compensation
voltage to the second capacitor when only the second
control signal is activated.

18. A method of driving an organic light-emitting display
device, the method comprising:

providing a data voltage to a control terminal of a driving

transistor, the driving transistor providing an electric
current to an organic light-emitting device during a first
timing section; and

providing a compensation voltage to the control terminal of

the driving transistor during a second timing section, the
compensation voltage compensating a threshold voltage
of the driving transistor.

19. The method of claim 18, wherein providing the data
voltage comprises accumulating the data voltage to a first
capacitor in response to a first control signal and providing the
data voltage to a control terminal of the driving transistor, and

providing the compensation voltage comprises providing

the compensation voltage to a control terminal of the
driving transistor through a second capacitor in response
to a second control signal.

20. The method of claim 19, further comprising providing
a reference voltage through the second capacitor to the con-
trol terminal of the driving transistor between providing the
data voltage and providing the compensation voltage.

* ok ok k¥
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