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(57) An organic light emitting display device includes charging period in which a difference between a data and
a panel driver and a display panel including a plurality of reference voltage is charged into the capacitor, and a
pixels having a pixel circuit, a first driving voltage terminal light emitting period in which the driving transistor re-
connected to the driving transistor, a light emitting ele- ceives a first driving voltage from the first driving voltage
ment, a second driving voltage terminal connected to the terminal and is turned on according to the voltage
light emitting element, and a capacitor connected be- charged into the capacitor during the data charging pe-
tween a gate and source electrode of the driving transis- riod, whereby a current is supplied to the light emitting
tor, the panel driver to drive the pixel circuit in a data element which thereby emits light.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority of Korean Patent Application No. 10-2012-0132996 filed on No-
vember 22, 2012, which is hereby incorporated by reference as if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an organic light emitting display device.

Discussion of the Related Art

[0003] Recently, with the advancement of multimedia, the importance of flat panel display (FPD) devices is increasing.
Therefore, various FPD devices such as liquid crystal display (LCD) devices, plasma display panel (PDP) devices, and
organic light emitting display devices are being used practically. In such FPD devices, the organic light emitting display
devices may typically have a fast response time of 1 ms or less. The organic light emitting display devices may also
have low power consumption, and may have no limitations in viewing angle because the organic light emitting display
devices self-emit light. Accordingly, the organic light emitting display devices are attracting much attention as next
generation FPD devices.

[0004] General organic light emitting display devices may include a display panel having a plurality of pixels that are
respectively formed in a plurality of pixel areas defined by intersections between a plurality of data lines and a plurality
of gate lines, and a panel driver that drives the plurality of pixels to emit light.

[0005] Each of the pixels of the display panel, as illustrated in FIG. 1, may include a switching transistor ST, a driving
transistor DT, a capacitor Cst, and a light emitting element OLED. The switching transistor ST may be turned on by a
gate signal GS supplied from a gate line G, and may supply a data voltage Vdata, supplied from a data line D, to the
driving transistor DT. The driving transistor DT may be turned on with the data voltage Vdata supplied from the switching
transistor ST, and may control a data current loled which flows to the light emitting element OLED according to a driving
voltage VDD supplied through a power line. The capacitor Cst may be connected between a gate and source of the
driving transistor DT, may store a voltage corresponding to the data voltage Vdata supplied to the gate of the driving
transistor DT, and may turn on the driving transistor DT with the stored voltage. The light emitting element OLED may
be electrically connected between the source of the driving transistor DT and a ground line VSS, and may emit light with
the data current loled supplied from the driving transistor DT.

[0006] Each pixel of the general organic light emitting display device may control a level of the data current loled
(which flows from the driving voltage VDD terminal to the light emitting element OLED) with a switching time of the driving
TFT DT based on the data voltage Vdata to thereby emit light from the light emitting element OLED and display a certain
image.

[0007] However, in the general organic light emitting display devices, the threshold voltage (Vth) and mobility char-
acteristics of a plurality of the driving transistors DT are different depending on a position of the display panel due to a
non-uniformity of a process of manufacturing a thin film transistor (TFT). For this reason, in the general organic light
emitting display devices, despite the same data voltage Vdata being applied to the driving transistors DT of the respective
pixels, a deviation of currents flowing in the organic light emitting elements (OLEDs) can render the devices unable to
realize a uniform image quality.

SUMMARY

[0008] Accordingly, the present embodiments are directed to providing an organic light emitting display device that
substantially obviates one or more problems due to limitations and disadvantages of the related art.

[0009] An aspect of the present embodiments is directed to providing an organic light emitting display device for
compensating for a threshold voltage of a driving transistor that emits light from an organic light emitting element of each
of a plurality of pixels.

[0010] Another aspect of the present embodiments is directed to providing an organic light emitting display device for
increasing a current efficiency with respect to a data voltage and uniformizing brightness.

[0011] Additional advantages and features of the present embodiments will be set forth in part in the description which
follows and in part will become apparent to those having ordinary skill in the art upon examination of the following or
may be learned from practice of the present embodiments. The objectives and other advantages of the present embod-
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iments may be realized and attained by the structure particularly pointed out in the written description and claims hereof
as well as the appended drawings.

[0012] To achieve these and other advantages and in accordance with the present embodiments, as embodied and
broadly described herein, there is provided an organic light emitting display device including: a display panel configured
to include a plurality of pixels including a pixel circuit that is driven in a data charging period, in which a difference voltage
between a data voltage and a reference voltage is charged into a capacitor connected between a gate and source
electrodes of a driving transistor, and a light emitting period in which the driving transistor receiving a first driving voltage
is turned on according to the charged voltage of the capacitor, and a current is supplied to a light emitting element
connected between the driving transistor and a second driving voltage terminal to emit light from the light emitting element
emits light; and a panel driver configured to supply the data voltage and the reference voltage to the plurality of pixels
at every data charging period, and simultaneously change a level of the first driving voltage or second driving voltage
supplied to the plurality of pixels at every data charging period.

[0013] Inanotheraspectofthe presentembodiments, thereis provided an organic light emitting display device including:
a display panel configured to include a plurality of pixels including a pixel circuit that is driven in a data charging period,
in which a difference voltage between a first driving voltage and a data voltage is charged into a capacitor connected
between a gate and source electrodes of a driving transistor, and a light emitting period in which the driving transistor
receiving the first driving voltage is turned on according to the charged voltage of the capacitor, and a current is supplied
to a light emitting element connected between the driving transistor and a second driving voltage terminal to emit light
from the light emitting element emits light; and a panel driver configured to supply the first driving voltage and the data
voltage to the plurality of pixels at every data charging period, and simultaneously change a level of the first driving
voltage or second driving voltage supplied to the plurality of pixels at every data charging period.

[0014] It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory and are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Theaccompanying drawings, which are included to provide a further understanding of the present embodiments
and are incorporated in and constitute a part of this application, illustrate embodiments in accordance with the invention.
In the drawings:

[0016] FIG. 1 is a circuit diagram for describing a pixel structure of a general organic light emitting display device of
the related art;

[0017] FIG. 2 is a diagram for describing an organic light emitting display device according to a first embodiment;
[0018] FIG. 3 is a circuit diagram for describing a pixel structure of FIG. 2;

[0019] FIG. 4 is a block diagram for describing a row driver of FIG. 2;

[0020] FIG. 5 is a waveform diagram showing output signals of the row driver in a display mode;

[0021] FIG. 6 is a diagram for describing a column driver of FIG. 2;

[0022] FIG. 7 is a diagram for describing a timing controller of FIG. 2;

[0023] FIG. 8 is a waveform diagram showing a plurality of driving waveforms in a display mode of an organic light
emitting display device according to the first embodiment;

[0024] FIG. 9 is a waveform diagram showing a plurality of driving waveforms in a detection mode of the organic light
emitting display device according to the first embodiment;

[0025] FIG. 10 is a diagram for describing a first modification example of a pixel in the organic light emitting display
device according to the first embodiment;

[0026] FIG. 11 is a diagram for describing a second modification example of a pixel in the organic light emitting display
device according to the first embodiment;

[0027] FIG. 12is a waveform diagram showing a plurality of driving waveforms in a detection mode of a pixel of FIG. 11;
[0028] FIG. 13 is a diagram for describing a third modification example of a pixel in the organic light emitting display
device according to the first embodiment;

[0029] FIG. 14 is a waveform diagram showing a plurality of driving waveforms in a display mode of a pixel of FIG. 13;
[0030] FIG. 15isawaveformdiagram showing a plurality of driving waveforms in a detection mode of the pixel of FIG. 13;
[0031] FIG. 16 is a diagram for describing an organic light emitting display device according to a second embodiment;
[0032] FIG. 17 is a circuit diagram for describing a pixel structure of FIG. 16;

[0033] FIG. 18 is a waveform diagram showing a plurality of driving waveforms in a display mode of a pixel of FIG. 17;
[0034] FIG. 19is a waveform diagram showing a plurality of driving waveforms in a detection mode of a pixel of FIG. 17;
[0035] FIG. 20 is a diagram for describing a fourth modification example of a pixel in the organic light emitting display
device according to the second embodiment;

[0036] FIG. 21 is a waveform diagram showing a plurality of driving waveforms in a display mode of a pixel of FIG. 20;
[0037] FIG. 22is a waveform diagram showing a plurality of driving waveforms in a detection mode of a pixel of FIG. 20;
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[0038] FIG. 23 is a diagram for describing a fifth modification example of a pixel in the organic light emitting display
device according to the second embodiment; and

[0039] FIG. 24 is a graph for describing data efficiency of a present embodiment and data efficiency of a comparative
example.

DETAILED DESCRIPTION OF THE INVENTION

[0040] In the specification, in adding reference numerals for elements in each drawing, it should be noted that like
reference numerals may be used to indicate like elements.

[0041] The terms described in the specification should be understood as follows.

[0042] 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. The terms "first" and "second" are for differentiating one element from the other
element, and these elements should not be limited by these terms.

[0043] It will be further understood that the terms "comprises"”, "comprising,", "has", "having", "includes" and/or "in-
cluding", when used herein, specify the presence of stated features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one or more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0044] The term "at least one" should be understood as including any and all combinations of one or more of the
associated listed items. For example, the meaning of "at least one of a firstitem, a second item, and a third item" denotes
the combination of all items proposed from two or more of the first item, the second item, and the third item as well as
the first item, the second item, or the third item.

[0045] Hereinafter, present embodiments of an organic light emitting display device will be described in detail with
reference to the accompanying drawings.

[0046] FIG. 2 is a diagram for describing an organic light emitting display device according to a first embodiment, and
FIG. 3 is a circuit diagram for describing a pixel structure of FIG. 2.

[0047] With reference to FIGS. 2 and 3, the organic light emitting display device according to the first embodiment
may include a display panel 110 and a panel driver 120.

[0048] The display panel 110 may include a plurality of pixels P that are selectively driven in a data charging period,
in which a difference voltage "Vdata-Vref" between a data voltage Vdata (shown in FIG. 3 as Vdata_i, which is the data
voltage Vdata supplied to an ith data line Di) and a reference voltage Vref is charged into a capacitor Cst connected
between a gate and source of a driving transistor DT receiving a first driving voltage VDD_i, and a light emitting period
in which an light emitting element OLED emits light with a data current loled that flows from a first driving voltage VDD _i
terminal to a second driving voltage VSS terminal through a driving transistor DT according to the charged voltage of
the capacitor Cst.

[0049] Each of the plurality of pixels P may be formed as one of red, green, blue, and white. Therefore, a unit pixel
for displaying one image may be configured with an adjacent red pixel, green pixel, and blue pixel, or may be configured
with an adjacent red pixel, green pixel, blue pixel, and white pixel.

[0050] The plurality of pixels P may be respectively formed in a plurality of pixel areas defined in the display panel
110. To this end, the display panel 110 includes a plurality of gate lines groups G1 to Gm, a plurality of data lines D1 to
Dn, a plurality of dummy lines M1 to Mn, and a plurality of first driving power lines 1PL1 to 1PLm. Here, the plurality of
gate lines groups G1 to Gm and the plurality of data lines D1 to Dn are formed to define the plurality of pixels areas.
[0051] The plurality of gate line groups G1to Gm may be formed in parallel and in afirst direction, e.g., a width direction,
of the display panel 110. Each of the plurality of gate line groups G1 to Gm may include first and second gate lines Ga
and Gb. The panel driver 120 may separately supply a gate signal to the first and second gate lines Ga and Gb of each
of the plurality of gate line groups G1 to Gm.

[0052] The plurality of data lines D1 to Dn may be formed in parallel and in a second direction, e.g., a length direction,
of the display panel 110, to intersect the plurality of gate line groups G1 to Gm. The panel driver 120 may supply data
voltages Vdata to the plurality of data lines D1 to Dn, respectively. A data voltage Vdata to be supplied to each of the
plurality of pixels P may have a voltage level to which a compensation voltage corresponding to a threshold voltage of
the driving transistor DT of a corresponding pixel P is added. The the compensation voltage will be described in more
detail below.

[0053] The plurality of dummy lines M1 to Mn may be formed in parallel with the plurality of data lines D1 to Dn. The
panel driver 120 may selectively supply the reference voltage Vref and a pre-charging voltage Vpre to the plurality of
dummy lines M1 to Mn. In this case, the reference voltage Vref is supplied to the plurality of dummy lines M1 to Mn
during the data charging period of each pixel P, and the pre-charging voltage Vpre is supplied to the plurality of dummy
lines M1 to Mn during an initialization period of the capacitor Cst in a separate detection period in which a threshold
voltage/mobility of the driving transistor DT of each pixel P is detected. The pre-charging voltage Vpre will be described
in more detail below.
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[0054] The plurality of first driving power lines 1PL1 to 1PLm may be formed in parallel with the plurality of gate line
groups G1 to Gm. The panel driver 120 may supply a plurality of the first driving voltages VDD_i having different levels
to the plurality of first driving power lines 1PL1 to 1PLm at every data charging period and light emitting period. That is,
the first driving voltages VDD_i having a first level may be supplied to the plurality of first driving power lines 1PL1 to
1PLm at every data charging period, and the first driving voltages VDD_i having a second level higher than the first level
may be supplied to the plurality of first driving power lines 1PL1 to 1PLm at every light emitting period.

[0055] Each of the plurality of pixels P includes may include a pixel circuit PC that charges the capacitor Cst with the
difference voltage "Vdata-Vref" between the data voltage Vdata and the reference voltage Vref during the data charging
period, and that supplies the data current loled to the light emitting element OLED according to the charged voltage of
the capacitor Cst during the light emitting period.

[0056] The pixel circuit PC of each pixel P may include a first switching transistor ST1, a second switching transistor
ST2, the driving transistor DT, and the capacitor Cst. Here, each of the transistors ST1, ST2 and DT may be an N-type
thin film transistor (TFT), for example, an a-Si TFT, a poly-Si TFT, an oxide TFT, or an organic TFT.

[0057] The first switching transistor ST1 may include a gate electrode connected to a first gate line Ga, a first electrode
connected to an adjacent data line Di, and a second electrode connected to a first node n1 that is a gate electrode of
the driving transistor DT. The first switching transistor ST1 may supply the data voltage Vdata (e.g., Vdata_i shown in
FIG. 3), supplied to the data line Di, to the first node n1 (i.e., the gate electrode of the driving transistor DT) according
to a level of a gate-on voltage supplied to the first gate line Ga.

[0058] The second switching transistor ST2 may include a gate electrode connected to a second gate line Gb, a first
electrode connected to an adjacent dummy line Mi, and a second electrode connected to a second node n2 that may
be a source electrode of the driving transistor DT. The second switching transistor ST2 may supply the reference voltage
Vref (or the pre-charging voltage Vpre), supplied to the dummy line Mi, to the second node n2 (e.g., the source electrode
of the driving transistor DT) according to a level of the gate-on voltage supplied to the second gate line Gb.

[0059] The capacitor Cst may include first and second electrodes respectively connected to the first and second nodes
n1and n2 (e.g., the gate and source electrode of the driving transistor DT). The capacitor Cst is charged with a difference
voltage between voltages respectively supplied to the first and second nodes n1 and n2, and is turned on according to
the charged voltage.

[0060] The driving transistor DT may include: (a) the gate electrode connected to the second electrode of the first
switching transistor ST1 and the first electrode of the capacitor Cst in common, (b) the source electrode connected to
the first electrode of the second switching transistor ST2, a second electrode of the capacitor Cst, and the light emitting
element OLED in common, and (c) the drain electrode connected to the first driving power line 1PLi. The driving transistor
DT may be turned on with the voltage of the capacitor Cst at every light emitting period, and may control an amount of
current which flows to the light emitting element OLED with the first driving voltage VDD _i.

[0061] The light emitting element OLED may emit light with the data current loled supplied from the pixel circuit PC,
e.g., the driving transistor DT, to emit single-color light having a brightness corresponding to the data current loled. To
this end, the light emitting element OLED includes an anode (not shown) connected to the second node n2 of the pixel
circuit PC, an organic layer (not shown) formed on the anode, and a cathode that is formed on the organic layer to
receive the second driving voltage VSS. Here, the organic layer may be formed to have a structure of a hole transport
layer/organic emission layer/electron transport layer or a structure of a hole injection layer/hole transport layer/organic
emission layer/electron transport layer/electron injection layer. The organic layer may further include a function layer for
enhancing the emission efficiency and/or service life of the organic emission layer.

[0062] The second driving voltage VSS may be supplied to a cathode of the light emitting element OLED through a
second driving power line (not shown) that is formed in a line shape.

[0063] The panel driver 120 may include a column driver 122, a row driver 124, and a timing controller 126.

[0064] The column driver 122 may be connected to the plurality of data lines D1 to Dn, and may operate in a display
mode or a detection mode according to a mode controlled by the timing controller 126. Here, the display mode may
allow the plurality of pixels to be driven in the data charging period and the light emitting period, and the detection mode
may allow the plurality of pixels to be driven in an initialization period, a detection voltage charging period, and a voltage
detecting period.

[0065] In the display mode, the column driver 122 may supply the reference voltage Vref to each of the dummy lines
M1 to Mn at every data charging period of a corresponding pixel P, and may simultaneously convert pixel data DATA
supplied from the timing controller 126 into data voltages Vdata to respectively supply the data voltages Vdata to the
data lines D1 to Dn.

[0066] In the detection mode, the column driver 122 may supply the pre-charging voltage Vpre to the dummy lines
M1 to Mn, and may simultaneously convert pixel data DATA for detection supplied from the timing controller 126 into
data voltages Vdata for detection to respectively supply the detection data voltages Vdata to the data lines D1 to Dn at
every detection period. Subsequently, the column driver 122 may float the dummy lines M1 to Mn such that voltages,
corresponding to currents which respectively flow in the driving transistors DT of the pixels P with the pre-charging
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voltage Vpre and the data voltages Vdata for detection, are charged into the respective dummy lines M1 to Mn. Then,
the column driver 122 may detect the voltages charged into the respective dummy lines M1 to Mn, may convert each
of the detected voltages into detection data Dsen corresponding to a threshold voltage/mobility of the driving transistor
DT of a corresponding pixel P, and may supply the detection data Dsen to the timing controller 126.

[0067] The row driver 124 may be connected to the plurality of gate line groups G1 to Gm and the plurality of first
driving power lines 1PL1 to 1PLm, and may operate in the display mode or the detection mode according to a mode
controlled by the timing controller 126.

[0068] In the display mode, the row driver 124 may supply a group gate signal having a gate-on voltage level to the
gate line groups G1 to Gm and may simultaneously supply the first driving voltage VDD_i (having a first voltage level)
to the first driving power lines 1PL1 to 1PLm at every data charging period of each pixel P. In the display mode, the row
driver 124 may also supply the group gate signal having a gate-off voltage level to the gate line groups G1 to Gm and
may simultaneously supply the first driving voltage VDD_i (having a second voltage level different from the first voltage
level) to the first driving power lines 1PL1 to 1PLm at every light emitting period of each pixel P. Here, the first voltage
level may be lower than the second voltage level, and may be equal to or lower than the reference voltage.

[0069] Also in the display mode, the row driver 124 may float a corresponding first driving power line during the data
charging period of each pixel P.

[0070] In the detection mode, the row driver 124 may supply the group gate signal having the gate-on voltage level
to the gate line groups G1 to Gm and may simultaneously supply the first driving voltage VDD_i having the first voltage
level to the first driving power lines 1PL1 to 1PLm at every initialization period and detection voltage charging period of
each pixel P. In the detection mode, the row driver 124 may also supply the group gate signal having the gate-off voltage
level and a data-on voltage level to the gate line groups G1 to Gm and may simultaneously supply the first driving voltage
VDD_i having the second voltage level to the first driving power lines 1PL1 to 1PLm at every voltage detecting period
of each pixel P.

[0071] Also in the detection mode, the row driver 124 may float a corresponding first driving power line during the
initialization period of each pixel P.

[0072] The timing controller 126 may operate the column driver 122 and the row driver 124 in the display mode, and
at a user’s setting time or at a predetermined time for detecting the threshold voltage/mobility of the driving transistor
DT, the timing controller 126 may operate the column driver 122 and the row driver 124 in the detection mode.

[0073] The detection mode may be performed at an initialization driving time of the display panel 110, an end time
after the display panel 110 is driven for a long time, and/or a blank interval of a frame for displaying an image in the
display panel 110. In the detection mode during the initialization driving time of the display panel 110 or the end time
after the display panel 110 is driven for a long time, the timing controller 126 may detect the threshold voltages and
mobility of the driving transistors DT of all the pixels P of the display panel 110 during one frame. In the detection mode
during the blank interval, the timing controller 126 may detect the threshold voltages and mobility of the driving transistors
DT of a plurality of pixels P formed on one horizontal line at every blank interval. In this way, the timing controller 126
detects the threshold voltages and mobility of the driving transistors DT of all the pixels P of the display panel 110 during
the blank intervals of a plurality of frames.

[0074] In the display mode, the timing controller 126 may generate a data control signal DCS, a gate control signal
GCS, and a power control signal PCS for driving the plurality of pixels P connected to the respective gate line groups
G1 to Gm in the data charging period and the light emitting period in units of one horizontal period, on the basis of a
timing sync signal TSS which is inputted from the outside, for example, from a system body (not shown) or a graphics
card (not shown). The timing controller 126 may control the driving of each of the column driver 122 and the row driver
124 in the display mode by using the data control signal DCS, the gate control signal GCS, and the power control signal
PCS.

[0075] In the detection mode, the timing controller 126 may generate the data control signal DCS, the gate control
signal GCS, and the power control signal PCS for detecting the threshold voltages and mobility of the driving transistors
DT of the respective pixels P connected to the gate line groups G1 to Gm in units of one horizontal period, on the basis
of the timing sync signal TSS. The timing controller 126 may control the driving of the column driver 122 and the row
driver 124 in the detection mode by using the data control signal DCS, the gate control signal GCS, and the power
control signal PCS.

[0076] The timing sync signal TSS may include a vertical sync signal, a horizontal sync signal, a data enable signal,
and a clock. The gate control signal GCS may include a gate start signal and a plurality of clock signals, and the data
control signal DCS may include a data start signal, a data shift signal, and a data output signal. The power control signal
PCS may include a power start signal and a power shift signal. However, the power control signal PCS may not be
provided depending on a circuit configuration of the row driver 124 that supplies the first driving voltage VDD_i to the
first driving power lines 1PL1 to 1PLm.

[0077] In the detection mode, the timing controller 126 may generate data for detection, and may supply the detection
data to the column driver 122.
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[0078] In the display mode, the timing controller 126 may correct input data Idata inputted from the outside on the
basis of the detection data Dsen of the respective pixels P, which is supplied from the column driver 122 in the detection
mode, to generate pixel data DATA, and may supply the generated pixel data DATA to the column driver 122. Here, the
pixel data DATA to be supplied to the respective pixels P has a voltage level in which a compensation voltage for
compensating for the threshold voltage/mobility of the driving transistor DT of a corresponding pixel P is reflected.
[0079] The input data Idata may include red (R), green (G), and blue (B) input data to be supplied to one unit pixel.
When the unit pixel is composed of a red pixel, a green pixel, and a blue pixel, one piece of pixel data DATA may be
red, green, or blue data. On the other hand, when the unit pixel is composed of a red pixel, a green pixel, a blue pixel,
and a white pixel, one piece of pixel data DATA may be red, green, blue, or white data.

[0080] InFIG. 2, the column driver 122 is illustrated as being connected to one side of the plurality of data lines D1 to
Dn, but it may be connected to both sides of each of the plurality of data lines D1 to Dn for minimizing a drop of data
voltages Vdata without being limited thereto. Likewise, the row driver 124 may also be connected to both sides of each
of the plurality of gate line groups G1 to Gm and the plurality of first driving power lines 1PL1 to 1PLm, for minimizing a
voltage drop of the gate signal and a drop of the first driving voltage.

[0081] FIG. 4 is a block diagram for describing the row driver of FIG. 2, and FIG. 5 is a waveform diagram showing
output signals of the row driver in the display mode.

[0082] With reference to FIGS. 2, 4, and 5, the row driver 124 may include a gate driver 124a and a power driver 124b.
[0083] The gate driver 124a may generate a plurality of group gate signals GS1 to GSm, having the gate-on voltage
level, and which are sequentially shifted at every one horizontal period according to the gate control signal GCS supplied
from the timing controller 126, and may sequentially supply the plurality of group gate signals GS1 to GSm to the plurality
of gate line groups G1 to Gm. Here, each of the plurality of group gate signals GS1 to GSm includes first and second
gate signals GSa and GSb that are respectively supplied to the first and second gate lines Ga and Gb of a corresponding
gate line group. The first and second gate signals GSa and GSb may have the gate-on voltage level during the data
charging period of each pixel P, and may have the gate-off voltage level during the light emitting period of each pixel P.
The gate driver 124a may be a shift register that generates the group gate signals GS1 to GSm according to the gate
control signal GCS.

[0084] The gate driver 124a may generate the first and second gate signals GSa and GSb to have the gate-on voltage
levels of different widths (e.g., different on times), and/or may generate the first and second gate signals GSa and GSb
in order for adjacent gate group signals to overlap each other during one horizontal period.

[0085] The power driver 124b may generate a plurality of first driving voltages VDD_1 to VDD_m, having a first voltage
level V1, which may be sequentially shifted at every one horizontal period so as to overlap the first gate signal GSa
having the gate-on voltage level according to the power control signal PCS supplied from the timing controller 126, and
may sequentially supply the plurality of first driving voltages VDD_1 to VDD_m to the plurality of first driving power lines
1PL1 to 1PLm, respectively. Here, each of the plurality of first driving power lines 1PL1 to 1PLm has the first voltage
level V1 during the data charging period of each pixel P, and has a second voltage level V2 during the light emitting
period of each pixel P. The power driver 124b may be a shift register that generates the first driving voltages VDD_1 to
VDD_m according to the power control signal PCS.

[0086] The power driver 124b may generate the first driving voltages VDD_1 to VDD_m having the first voltage level
V1 or the second voltage level V2 according to the respective group gate signals GS1 to GSm, which are outputted from
the gate driver 124a, instead of the power control signal PCS supplied from the timing controller 126, and may sequentially
supply the first driving voltages VDD_1 to VDD_m to the plurality of first driving power lines 1PL1 to 1PLm, respectively.
In this case, the power driver 124b may include a plurality of first driving power selectors (not shown) that output the
first driving voltages VDD_1 to VDD_m having the first voltage level V1 according to the gate-on voltage level of the first
gate signal GSa, and output the first driving voltages VDD_1 to VDD_m having the second voltage level V2 according
to the gate-off voltage level of the first gate signal GSa.

[0087] The power driver 124b may float a corresponding first driving power line according to the power control signal
PCS and the first gate signal GSa during the data charging period of each pixel P, and may allow the first voltage level
V1 to have a broader width than the first and second gate signals

[0088] The row driver 124 including the gate driver 124a and the power driver 124b may be manufactured in an
integrated circuit (IC) type, and may be mounted on a flexible circuit film (not shown) adhered to the display panel 110
or on the display panel 110. Alternatively, the row driver 124 may be directly provided in a non-display area of the display
panel 110 in a process of manufacturing a TFT of each pixel P.

[0089] Inthe detection mode, the gate driver 124a may generate the group gate signals GS1 to GSm, which may each
include the first and second gate signals GSa and GSb having the gate-on voltage level, at every initialization period
and detection voltage charging period of each pixel P to respectively supply the group gate signals GS1 to GSm to the
grate line groups G1 to Gm, and may generate the group gate signals GS1 to GSm, which may each include the first
gate signal GSa having the gate-off voltage level and the second gate signal GSb having the gate-on voltage level, at
every voltage detecting period of each pixel P to respectively supply the group gate signals GS1 to GSm to the grate



10

15

20

25

30

35

40

45

50

55

EP 2 736 039 A2

line groups G1 to Gm.

[0090] In the detection mode, during only the initialization period of each pixel P, the first driving power driver 124a
may supply the first driving voltage VDD_i having the first voltage level to the first driving power lines 1PL1 to 1PLm,
and float a corresponding first driving power line.

[0091] FIG. 6 is a diagram for describing the column driver of FIG. 2.

[0092] With reference to FIGS. 2 and 6, the column driver 122 includes a data voltage generator 122a, a switching
unit 122b, and a detection data generator 122c.

[0093] The data voltage generator 122a may convert the pixel data DATA inputted thereto into the data voltage Vdata,
and may supply the data voltage Vdata to the data line Di. To this end, the data voltage generator 122a may include a
shift register that generates a sampling signal, a latch that latches the pixel data DATA according to the sampling signal,
a grayscale voltage generator that generates a plurality of grayscale voltages by using a plurality of reference gamma
voltages, a digital-to-analog converter (DAC) that selects and outputs a grayscale voltage, corresponding to the latched
pixel data DATA among the plurality of grayscale voltages, as the data voltage Vdata, and an output unit that outputs
the data voltage Vdata.

[0094] The switching unit 122b may supply the reference voltage Vref or the pre-charging voltage Vpre to the dummy
line Mi, float the dummy line Mi, and connect the dummy line Mi to the detection data generator 122c. For example, the
switching unit 122b may supply the reference voltage Vref to the dummy line Mi according to control by the timing
controller 126 based on the display mode. On the other hand, the switching unit 122b may supply the pre-charging
voltage Vpre to the dummy line Mi, float the dummy line Mi, and connect the dummy line Mi to the detection data generator
122c, according to control by the timing controller 126 based on the detection mode. For example, the switching unit
122b may include a de-multiplexer.

[0095] When the detection data generator 122c¢ is connected to the dummy line Mi by the switching unit 122b, the
detection data generator 122c may detect a voltage charged into the dummy line Mi, generate digital detection data
Dsen corresponding to the detected voltage Vsen, and supply the digital detection data Dsen to the timing controller
126. Here, as expressed in the following Equation (1), the voltage Vsen detected from the dummy line Mi may be decided
as aratio of a current "ipt" (current flowing in the driving transistor DT based on a time change "dt") and a capacitance
"Cy" of the dummy line Mi.

Vsen = }—def
M (D)

[0096] The detection data Dsen may be composed of information corresponding to the threshold voltage/mobility of
the driving transistor DT of each pixel P.

[0097] FIG. 7 is a diagram for describing the timing controller of FIG. 2.

[0098] With reference to FIGS. 2 and 7, the timing controller 126 may include a control signal generator 126a, first
and second memory parts MP and MP2, and a data processor 126b.

[0099] The control signal generator 126a may generate the data control signal DCS, the gate control signal GCS, and
the power control signal PCS, which correspond to the display mode or the detection mode on the basis of the timing
sync signal TSS inputted from the outside, supply the data control signal DCS to the column driver 122, and simultaneously
supply the gate control signal GCS and the power control signal PCS to the row driver 124. However, here, as described
above, the control signal generator 126a may not generate the power control signal PCS.

[0100] Compensation data Cdata for each pixel P of the display panel 110 may be mapped in the first memory part
MP1 in correspondence with a pixel arrangement structure. The compensation data Cdata may be generated by an
optical brightness measuring method performed by an optical brightness measuring apparatus. A brightness of each
pixel P may be measured by displaying the same or similar test pattern in each pixel P of the display panel 110 according
to the present embodiments, and a compensation value for each pixel that is set for compensating for a deviation of
reference brightness values based on the test pattern and the measured brightness value of each pixel P may be the
compensation data Cdata. Here, the compensation data Cdata stored in the first memory part MP1 may not be updated.
[0101] Initial detection data Dsen’ (which may be detected by the column driver 122 according to the detection mode
of the present embodiments) for each pixel P is mapped in the second memory part MP2 in correspondence with the
pixel arrangement structure. The initial detection data Dsen’ may be a voltage value corresponding to the threshold
voltage/mobility (which may be detected by performing the detection mode at a releasing time or an initial driving time
of the display panel 110) of the driving transistor DT of each of all the pixels P of the display panel 110.

[0102] The data processor 126b may compare the detection data (supplied from the column driver 122) of each pixel
P and the initial detection data Dsen’ (stored in the second memory part MP2) of each pixel P according to the detection
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mode, and when a deviation therebetween is within a reference deviation range, the data processor 126b may correct
the input data Idata inputted from the outside on the basis of the compensation data Cdata of each pixel P stored in the
first memory part MP1 to generate the pixel data DATA, and may supply the generated pixel data DATA to the column
driver 122. On the other hand, when the deviation of the detection data Dsen and initial detection data Dsen’ of each
pixel P exceeds the reference deviation range, the data processor 126b may correct the input data Idata on the basis
of the deviation of the detection data Dsen and initial detection data Dsen’ of each pixel P and the compensation data
Cdata of each pixel P to generate the pixel data DATA, and supply the generated pixel data DATA to the column driver
122. The data processor 126b may estimate an amount of current changed by a change in threshold voltage/mobility
of the driving transistor DT of each pixel P on the basis of the detection data Dsen to decide a compensation value, and
correct the input data Idata according to the compensation value to generate the pixel data DATA. Therefore, the light
emitting element OLED of each pixel P emits light at a brightness corresponding to initial input data Idata with the data
voltage Vdata in which a change in threshold voltage/mobility of the driving transistor DT has been compensated for
according to the pixel data DATA.

[0103] FIG. 8 is a waveform diagram showing a plurality of driving waveforms in the display mode of an organic light
emitting display device according to the first embodiment.

[0104] An operation of one pixel connected to an ith gate line group Gi in the display mode will now be described with
reference to FIGS. 2, 6, and 8.

[0105] First, the timing controller 126 may correct the input data Idata on the basis of the detection data Dsen of a
corresponding pixel P supplied from the column driver 122 to generate the pixel data DATA. The timing controller 126
may control a driving timing of each of the row driver 124 and column driver 122 to drive the pixel P in a data charging
period t1 and a light emitting period t2.

[0106] In the data charging period t1, by a driving of the row driver 124, the first and second gate signals GSa and
GSb having the gate-on voltage level may be supplied to the first and second gate lines Ga and Gb of the ith gate line
Gi and simultaneously the first driving voltage VDD_i having the first voltage level V1 may be supplied to an ith-order
first driving power line iPLi. Also in the data charging period t1, by a driving of the column driver 122, the data voltage
Vdata generated by converting the pixel data DATA may be supplied to the data line Di and simultaneously the reference
voltage Vref may be supplied to the dummy line Mi. Therefore, the first and second switching transistors ST1 and ST2
of the pixel P are respectively turned on by the first and second gate signals GSa and GSb, and thus, the data voltage
Vdata is supplied to the first node n1, and a voltage of the second node n2 is initialized to the reference voltage Vref,
whereby the difference voltage "Vdata-Vref" between the data voltage Vdata and the reference voltage Vref is charged
into the capacitor Cst.

[0107] Asdescribed above, the present embodiments may supply the first driving voltage VDD_i having the first voltage
level V1 to the ith-order first driving power line 1PLi during the data charging period t1, and thus prevent a current from
flowing in the dummy line Mi during the data charging period t1. For example, when the first driving voltage VDD_i has
the second voltage level V2 higher than the first voltage level V1 during the data charging period t1, a current flows in
the driving transistor DT with a gate-source voltage "Vgs" of the driving transistor DT and flows to the dummy line Mi,
and thus, the reference voltage Vref rises, whereupon the gate-source voltage "Vgs" (i.e., a voltage charged into the
capacitor Cst) of the driving transistor DT has a level lower than the desired difference voltage "Vdata-Vref' between
the data voltage Vdata and the reference voltage Vref. For this reason, a desired brightness may not be realized. To
solve such a problem, the the first driving voltage VDD_i having the first voltage level V1, which is lower than the second
voltage level V2 and equal to or lower than the reference voltage Vref, is supplied to the first driving power line 1PLi
during the data charging period t1, and this prevents the reference voltage Vref from rising, thereby enabling the desired
difference voltage "Vdata-Vref" between the data voltage Vdata and the reference voltage Vref to be charged into the
capacitor Cst.

[0108] Subsequently, in the light emitting period t2, the first and second gate signals GSa and GSb having the gate-
off voltage level may be respectively supplied to the first and second gate lines Ga and Gb of the ith gate line group Gi,
and simultaneously the first driving voltage VDD_i having the second voltage level V2 may be supplied to the ith-order
first driving power line 1PLi, by a driving of the row driver 124. Therefore, in the light emitting period t2, the first and
second switching transistors ST1 and ST2 of the pixel P may be respectively turned on by the first and second gate
signals GSa and GSb, and thus, the driving transistor DT is turned on with the voltage charged into the capacitor Cst.
Therefore, as expressed in the following Equation (2), the turned-on driving transistor DT may supply a data current
loled, which is decided based on the difference voltage "Vdata-Vref' between the data voltage Vdata and the reference
voltage Vref, to the light emitting element OLED, and thus, the light emitting element OLED emits light in proportion to
the data current loled flowing to the second driving voltage VSS terminal with the first driving voltage VDD_i having the
second voltage level V2. That is, in the light emitting period t2, when the first and second switching transistors ST1 and
ST2 are turned off, the first driving voltage VDD _i supplied to the first driving power line 1PLi rises to the second voltage
level V2 to cause a current to flow in the driving transistor DT, the light emitting element OLED starts to emit light in
proportion to the current to cause the voltage of the second node n2 to rise, a voltage of the first node n1 rises by the
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rising voltage of the second node n2 by the capacitor Cst, and the gate-source voltage "Vgs" of the driving transistor
DT is continuously held with the voltage of the capacitor Cst, thereby enabling the light emitting element OLED to
continuously emit light until a next data charging period t1.

loled = k(Vdata —Vref)’ e

where k denotes a proportional constant, and is a value that is decided based on a structure and physical characteristic
of the driving transistor DT. k may be decided based on the mobility of the driving transistor DT and a ratio "W/L" of a
channel width "W" and channel length "L" of the driving transistor DT.

[0109] In Equation (2), the data current loled which flows in the light emitting element OLED during the light emitting
period t2 is decided based on a difference between the data voltage Vdata and the reference voltage Vref independently
from a change in threshold voltage/mobility of the driving transistor DT, due to the data voltage Vdata generated by
converting the pixel data DATA in which the change in threshold voltage/mobility of the driving transistor DT has been
compensated for.

[0110] Therefore, in the display mode, the organic light emitting display device according to the first embodiment may
drive each pixel P with the pixel data DATA in which the detection data Dsen corresponding to the threshold voltage/mo-
bility of the driving transistor DT of the pixel P is reflected, thereby compensating for a threshold voltage deviation of the
driving transistor DT of the pixel P at intervals or in real time.

[0111] FIG. 9 is a waveform diagram showing a plurality of driving waveforms in the detection mode of the organic
light emitting display device according to the first embodiment.

[0112] An operation of one pixel connected to the ith gate line group Gi in the detection mode will now be described
with reference to FIGS. 2, 6, and 9.

[0113] First, in the detection mode, the timing controller 126 may control a driving timing of each of the row driver 124
and the column driver 122 to drive a corresponding pixel P in an initialization period t1, a detection voltage charging
period t2, and a voltage detecting period t3.

[0114] In the initialization period t1, by a driving of the row driver 124, the first and second gate signals GSa and GSb
having the gate-on voltage level may be supplied to the first and second gate lines Ga and Gb of the ith gate line Gi and
simultaneously the first driving voltage VDD_i having the first voltage level V1 is supplied to an ith-order first driving
power line iPLi, and by a driving of the column driver 122, the data voltage Vdata for detection generated by converting
the pixel data DATA for detection may be supplied to the data line Di and simultaneously the pre-charging voltage Vpre
is supplied to the dummy line Mi. Therefore, the first and second switching transistors ST1 and ST2 of the pixel P are
respectively turned on by the first and second gate signals GSa and GSb, and thus, the data voltage Vdata is supplied
to the first node n1, and a voltage of the second node n2 is initialized to the pre-charging voltage Vpre, whereby a
difference voltage "Vdata-Vpre" between the data voltage Vdata and the pre-charging voltage Vpre is charged into the
capacitor Cst.

[0115] As described above, the present embodiments supply the first driving voltage VDD_i having the first voltage
level V1 to the ith-order first driving power line 1PLi during the initialization period t1, and thus prevent a current from
flowing in the dummy line Mi during the initialization period t1. For example, when the first driving voltage VDD_i has
the second voltage level V2 higher than the first voltage level V1 during the initialization period t1, a current flows in the
driving transistor DT with a gate-source voltage "Vgs" of the driving transistor DT and flows to the dummy line Mi, and
thus, the pre-charging voltage Vpre rises, whereupon the gate-source voltage "Vgs" (i.e., a voltage charged into the
capacitor Cst) of the driving transistor DT has a level lower than the desired difference voltage "Vdata-Vpre" between
the data voltage Vdata for detection and the pre-charging voltage Vpre. For this reason, it is unable to accurately detect
a change value of the threshold voltage/mobility of the driving transistor DT of the pixel P. To solve such a problem, the
present embodiments supply the first driving voltage VDD_i having the first voltage level V1, which is lower than the
second voltage level V2 and equal to or lower than the pre-charging voltage Vpre, to the first driving power line 1PLi
during the initialization period t1, and thus prevent the pre-charging voltage Vpre from rising, thereby enabling the desired
difference voltage "Vdata-Vpre" between the data voltage Vdata and the pre-charging voltage Vpre to be charged into
the capacitor Cst.

[0116] Subsequently, in the detection voltage charging period t2, the first and second gate signals GSa and GSb
having the gate-on voltage level may be respectively supplied to the first and second gate lines Ga and Gb of the ith
gate line group Gi, and simultaneously the first driving voltage VDD_i having the second voltage level V2 may be supplied
to the ith-order first driving power line 1PLi, according to a driving of the row driver 124, and according to a driving of
the column driver 122, the data voltage Vdata for detection may be continuously supplied to the data line Di and simul-
taneously the dummy line Mi may be floated. Therefore, in the detection voltage charging period t2, the driving transistor
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DT may be turned on with the data voltage Vdata for detection, and a voltage corresponding to a current flowing in the
turned-on driving transistor DT may be charged into the floated dummy line Mi. At this time, a voltage corresponding to
the threshold voltage of the driving transistor DT may be charged into the dummy line Mi.

[0117] Subsequently, in the voltage detecting period t3, the first gate signal GSa having the gate-off voltage level and
the second gate signal GSb having the gate-on voltage level may be respectively supplied to the first and second gate
lines Ga and Gb of the ith gate line group Gi, and simultaneously the first driving voltage VDD_i having the second
voltage level V2 may be supplied to the ith-order first driving power line 1PLi, by a driving of the row driver 124, and the
dummy line Mi may be connected to the column driver 122 by a driving of the column driver 122. Therefore, in the voltage
detecting period t3, the column driver 122 may detect the voltage charged into the dummy line Mi, convert the detected
voltage (i.e., the voltage corresponding to the threshold voltage of the driving transistor DT) into detection data Dsen,
and supply the detection data Dsen to the timing controller 126.

[0118] The timing controller 126 may detect the threshold voltage of the driving transistor DT of the pixel P through
the above-described detection mode, and then may again perform a detection mode for detecting the mobility of the
driving transistor DT of the pixel P. In this case, the timing controller 126 may identically perform the above-described
detection mode, for example, the timing controller 126 may control the column driver 122 and the row driver 124 such
that the first switching transistor ST1 of the pixel P is turned on during only the initialization period t1 and the data voltage
Vdata for detection is supplied during only the initialization period t1. Therefore, in again performing the detection mode,
in the detection voltage charging period 2, the gate-source voltage of the driving transistor DT may rise according to
the first switching transistor ST1 being turned off, and thus, the gate-source voltage of the driving transistor DT may be
held with the voltage of the capacitor Cst, whereby a voltage corresponding to a current flowing in the driving transistor
DT (i.e., a voltage corresponding to the mobility of the driving transistor DT) is charged into the floated dummy line Mi.
Further, in again performing the detection mode, the column driver 122 may detect the voltage charged into the dummy
line Mi (i.e., the voltage corresponding to the mobility of the driving transistor DT), convert the detected voltage into the
detection data Dsen, and supply the detection data Dsen to the timing controller 126.

[0119] Therefore, the organic light emitting display device according to the first embodiment changes the first driving
voltage VDD_i supplied to the first driving power line 1PLi to store a desired voltage in the capacitor Cst during the data
charging period t1 of the display mode and the initialization period t1 and data charging period t1 of the detection mode,
and thereby compensates for the threshold voltage of the driving transistor DT of each pixel P, thus increasing a current
efficiency with respect to a data voltage and uniformizing a brightness.

[0120] In a pixel structure in which the light emitting element OLED emits light with the data current loled decided
based on the data voltage Vdata and the reference voltage Vref, the organic light emitting display device according to
the first embodiment changes the first driving voltage VDD_i when the gate-source voltage of the driving transistor DT
is charged into the capacitor Cst. Therefore, the features of the organic light emitting display device according to the
first embodiment may be applied to various types of pixel structures. Hereinafter, various modification examples of a
pixel to which the features of the present embodiments are applied will be described.

[0121] FIG. 10 is a diagram for describing a first modification example of a pixel in the organic light emitting display
device according to the first embodiment.

[0122] With reference to FIGS. 2 and 10, a pixel P according to the first modification example of the present embod-
iments includes a light emitting element OLED and a pixel circuit PC that includes first and second switching transistors
ST1 and ST2, a driving transistor DT, and a capacitor Cst. With the exception that a first electrode of the first switching
transistor ST1 is connected to a dummy line Mi and a first electrode of the second switching transistor ST2 is connected
to a data line Di, the pixel P of the first modification example having the above-described configuration may be configured
identically or similarly to the above-described pixel of FIG. 3. That is, the dummy line Mi and the data line Di have been
changed in disposed position for facilitating a pixel arrangement structure and a line connection structure.

[0123] Therefore, in each of the data charging period and detection period of the display mode, the pixel P of the first
modification example may prevent a current from flowing in the driving transistor DT when applying a data voltage Vdata
to a second node n2 through the second switching transistor ST2, and thus has the same or similar effect as the above-
described pixel of FIG. 3.

[0124] FIG. 11 is a diagram for describing a second modification example of a pixel in the organic light emitting display
device according to the first embodiment.

[0125] With reference to FIGS. 2 and 11, a pixel P according to the second modification example of the present
embodiments includes a light emitting element OLED and a pixel circuit PC thatincludes first to third switching transistors
ST1 to ST3, a driving transistor DT, and a capacitor Cst. With the exception of a third gate line Ge added to each gate
line group Gi and the pixel circuit PC including the third switching transistor ST3 that is connected to a data line Di+1 of
a next pixel adjacent to the pixel circuit PC and a second node n2, the pixel P of the second modification example having
the above-described configuration may be configured identically or similarly to the above-described pixel of FIG. 3.
Hereinafter, only different elements will be described.

[0126] First, the pixel circuit PC of the second modification example may be connected to two adjacent data lines Di
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and Di+1, one dummy line Mi, one first driving power line 1PLi, and first to third gate lines Ga, Gb and Gc. In the above-
described display mode, the pixel circuit PC may supply a data current loled, which is decided based on a data voltage
Vdata_i supplied to an ith data line Di and a reference voltage Vref supplied to the dummy line Mi, to a light emitting
element OLED. On the other hand, in the above-described detection mode, the pixel circuit PC may charge a current,
which flows in the driving transistor DT with the data voltage Vdata_i for detection and a pre-charging voltage Vpre
respectively supplied to adjacent ith and i+1st data lines Di and Di+1, into the i+1st data line Di+1.

[0127] The third switching transistor ST3 may be turned off in the display mode, and as shown in FIG. 12, the third
switching transistor ST3 may be turned on during only the detection mode. That is, the third switching transistor ST3
may be turned on with a third gate signal Gc (supplied from the row driver 124 to the third gate line Gc) having the gate-
on voltage level during the detection mode, and thus, a voltage corresponding to the threshold voltage/mobility of the
driving transistor DT is charged into the data line Di+1 of a next pixel, thereby allowing the column driver 122 to detect
the charged voltage. The third switching transistor ST3 may operate in only the detection mode, and the operation of
the third switching transistor ST3 may be the same as or similar to the above-described second switching transistor ST2
of FIG. 3. Thus, the description of the detection mode made above with reference to FIGS. 3 and 9 can be applied to
the third switching transistor ST3.

[0128] In the display mode, a corresponding data voltage Vdata may be supplied from the column driver 122 to the
adjacent ith and i+1st data lines Di and Di+1. On the other hand, in the detection mode, the data voltage Vdata_i for
detection may be supplied from the column driver 122 to the ith data line Di, and the pre-charging voltage Vpre may be
supplied from the column driver 122 to the i+1st data line Di+1. At this time, in the detection mode, the data line Di+1
connected to the third switching transistor ST3 may be used as a detection line for detecting the threshold voltage/mobility
of the driving transistor DT of each pixel P.

[0129] Therefore, the pixel P of the second modification example may prevent a current (flowing in the driving transistor
DT) from flowing to the dummy line Mi when the reference voltage Vref is applied to the second node n2 in the data
charging period of the display mode, and thus has the above-described effects. Also, the pixel P of the second modification
example may prevent the current (flowing in the driving transistor DT) from flowing to the i+1st data line Di+1 when the
pre-charging voltage Vpre is applied to the second node n2 in the initialization period of the detection mode, and thus
has the above-described effects.

[0130] FIG. 13 is a diagram for describing a third modification example of a pixel in the organic light emitting display
device according to the first embodiment.

[0131] With reference to FIGS. 2 and 13, a pixel P according to the third modification example of the present embod-
iments may include alight emitting element OLED and a pixel circuit PC that includes first and second switching transistors
ST1 and ST2, a driving transistor DT, and a capacitor Cst. With the exception that each of the transistors ST1, ST2 and
DT is a P-type TFT, the pixel P of the third modification example having the above-described configuration may be
configured identically or similarly to the above-described pixel of FIG. 3. Hereinafter, only different elements will be
described.

[0132] Because each of the first and second switching transistors ST1 and ST2 and the driving transistor DT are a P-
type TFT, the row driver 124 may respectively supply first and second gate signals GSa and GSb having the gate-on
voltage level (which is a low level) to first and second gate lines Ga and Gb, and simultaneously supply a first driving
voltage VDD_i having a first voltage level V1 to a first driving power line 1PLi, during a data charging period t1 of each
pixel P. Here, the first voltage level V1 is lower than a second voltage level V2, and is equal to or lower than a voltage
of a second driving voltage VSS terminal connected to a cathode of the light emitting element OLED. The column driver
122 may supply a negative data voltage Vdata to a data line Di, and supplies a reference voltage Vref or a pre-charging
voltage Vpre having a certain voltage level to a dummy line Mi.

[0133] The capacitor Cst may be connected between a gate electrode and a source electrode (or a first driving power
line) of the driving transistor DT because the driving transistor DT is the P-type TFT. The capacitor Cst may store a
difference voltage between a first driving voltage VDD_i supplied to the first driving power line 1PLi and a data voltage
Vdata supplied to the data line Di, and may turn on the driving transistor DT according to the stored voltage.

[0134] The reference voltage Vref supplied to the dummy line Mi may initialize a voltage of the second node n2, for
example, a voltage at an anode of the light emitting element OLED.

[0135] The first driving voltage VDD_i may be set as a voltage that is equal to or lower than the voltage of the second
driving voltage VSS terminal connected to the cathode of the light emitting element OLED when a voltage is charged
into the capacitor Cst, and thus may prevent a current (flowing in the driving transistor DT) from flowing to the dummy
line Mi. That is, when the voltage is charged into the capacitor Cst, a voltage at a drain electrode of the driving transistor
DT is equal to or lower than a voltage at a source of the driving transistor DT due to the first voltage level V1 of the first
driving voltage VDD_i, and thus, a current does not flow in the driving transistor DT. In addition, when the voltage is
charged into the capacitor Cst, the first driving power line 1PLi may be floated.

[0136] The pixel P according to the third modification example of the present embodiments, as described above, may
operate in the display mode or the detection mode.
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[0137] The display mode of the pixel P according to the third modification example, as shown in the waveform diagram
of FIG. 14, may be divided into a data charging period t1 and a light emitting period t2.

[0138] With the exception that the voltage of the second node n2 may be initialized to the reference voltage Vref and
a difference voltage "VDD_i-Vdata" between a high-level voltage VDD_i and the data voltage Vdata may be stored in
the capacitor Cst, the data charging period t1 may be the same as or similar to the data charging period of the display
mode of FIG. 3 for each pixel, and thus, the description of FIG. 3 can be applied to the data charging period t1.

[0139] With the exception that the light emitting element OLED emits light with a data current loled that may be decided
based on the difference voltage "VDD_i-Vdata" (stored in the capacitor Cst during the data charging period t1) between
the high-level voltage VDD_i and the data voltage Vdata, the light emitting period t2 may be the same as or similar to
the light emitting period of the display mode of FIG. 3 for each pixel, and thus, the description of FIG. 3 can be applied
to the light emitting period t2.

[0140] The detection mode of the pixel P according to the third modification example, as shown in the waveform
diagram of FIG. 15, may be divided into an initialization period t1, a detection voltage charging period t2, and a voltage
detecting period t3.

[0141] With the exception that the voltage of the second node n2 may be initialized to the pre-charging voltage Vpre
and the difference voltage "VDD_i-Vdata" between the high-level voltage VDD_i and the data voltage Vdata for detection
may be stored in the capacitor Cst, the initialization period t1 may be the same as or similar to the initialization period
ofthe detection mode of FIG. 3 for each pixel, and thus, the description of FIG. 3 can be applied to the initialization period t1.
[0142] With the exception that the dummy line Mi may be floated and the floated dummy line Mi is charged with a
current which flows in the driving transistor DT with the data voltage Vdata for detection which is continuously supplied
subsequent to the initialization period t1, the detection voltage charging period t2 may be the same as or similar to the
detection voltage charging period of the detection mode of FIG. 3 for each pixel, and thus, the description of FIG. 3 can
be applied to the detection voltage charging period t2.

[0143] Similar to the voltage detecting period of the detection mode of FIG. 3 for each pixel, in the voltage detecting
period t3, the voltage which is charged into the dummy line Mi during the detection voltage charging period t2 may be
detected, and the detected voltage is converted into detection data Dsen, which is supplied to the timing controller 126.
[0144] Therefore, the organic light emitting display device including the pixel P of the third modification example can
provide the same or similar effect as the organic light emitting display device including the pixel of FIG. 3.

[0145] FIG. 16 is a diagram for describing an organic light emitting display device according to a second embodiment,
and FIG. 17 is a circuit diagram for describing a pixel structure of FIG. 16.

[0146] WithreferencetoFIGS. 16 and 17, the organic light emitting display device according to the second embodiment
may include a display panel 110 and a panel driver 200.

[0147] The display panel 110 may include a plurality of pixels P that are selectively driven in a data charging period,
in which a difference voltage "VDD-Vdata" between a first driving voltage VDD and a data voltage Vdata may be charged
into a capacitor Cst connected between a gate and source of a driving transistor DT receiving the first driving voltage
VDD, and a light emitting period in which an light emitting element OLED may emit light with a data current loled that
flows from a first driving voltage VDD_i terminal to a second driving voltage VSS_i terminal through a driving transistor
DT according to the charged voltage of the capacitor Cst.

[0148] A pixel circuit PC of each of the plurality of pixels P may be configured identically or similarly to the pixel circuit
PC of FIG. 13. With the exception that the first driving voltage VDD may be continuously maintained at the second
voltage level V2 and the second driving voltage VSS_i has different voltage levels in the data charging period and the
light emitting period, the pixel circuit PC may be the same as or similar to the pixel circuit PC of FIG. 13, and thus, the
description of FIG. 13 is applied to the pixel circuit PC. Hereinafter, only different elements will be described.

[0149] In the display mode, as shown in FIG. 18, the second driving voltage VSS_i may have a third voltage level V3
which is equal to or higher than the first driving voltage VDD during the data charging period t1, and may have a fourth
voltage level V4 lower than the third voltage level V3 during the light emitting period t2. Also, in the detection mode, as
shown in FIG. 19, the second driving voltage VSS_i may have the third voltage level V3 during the initialization period
t1, and may have the fourth voltage level V4 during the detection voltage charging period t2 and the voltage detecting
period t3.

[0150] The second driving voltage VSS_i may be set to a voltage level equal to or higher than the first driving voltage
VDD when a voltage is charged into the capacitor Cst, and thus may prevent a current (flowing in the driving transistor
DT) from flowing to the dummy line Mi. That is, when voltage is charged into the capacitor Cst, a voltage at a source of
the driving transistor DT is equal to or higher than a voltage at a drain of the driving transistor DT due to the third voltage
level V3 of the second driving voltage VSS_i, and thus, a current does not flow in the driving transistor DT.

[0151] The panel driver 200 may drive each pixel P in the data charging period and the light emitting period during
the display mode of the display panel 110, and during the detection mode of the display panel 110, the panel driver 200
may drive each pixel P in the initialization period, the detection voltage period, and the voltage detecting period. To this
end, the panel driver 200 may include a column driver 122, a row driver 224, and a timing controller 126. Except for the
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row driver 224, the panel driver 200 may be the same as or similar to the panel driver 120 of FIG. 2.

[0152] The row driver 224 may be connected to a plurality of gate line groups G1 to Gm and a plurality of second
driving power lines 2PL1 to 2PLm, and may operate in the display mode or the detection mode according to a mode
controlled by the timing controller 126.

[0153] In the display mode, as shown in FIG. 18, the row driver 224 may respectively supply first and second gate
signals GSa and GSb having the gate-on voltage level to first and second gate lines Ga and Gb and simultaneously
supply the second driving voltage VSS_i having the third voltage level V3 to the second driving power lines 2PL1 to
2PLm at every data charging period t1 of each pixel P, and respectively supply the first and second gate signals GSa
and GSb having the gate-off voltage level to the first and second gate lines Ga and Gb and simultaneously supply the
second driving voltage VSS_i having the fourth voltage level V4 to the second driving power lines 2PL1 to 2PLm at every
light emitting period t2 of each pixel P. In the display mode, the row driver 224 may float a corresponding second driving
power line during the data charging period t1 of each pixel P.

[0154] In the detection mode, as shown in FIG. 19, the row driver 224 may respectively supply the first and second
gate signals GSa and GSb having the gate-on voltage level to first and second gate lines Ga and Gb and may simulta-
neously supply the second driving voltage VSS_i having the third voltage level V3 to the second driving power lines
2PL1to 2PLm atevery initialization period t1 and detection voltage charging period t2 of each pixel P, and may respectively
supply the first gate signal GSa having the gate-off voltage level and the second gate signal GSb having the gate-on
voltage level to the first and second gate lines Ga and Gb and simultaneously supply the first driving voltage VDD having
the fourth voltage level V4 to the second driving power lines 2PL1 to 2PLm at every voltage detecting period t3 of each
pixel P. In the detection mode, the row driver 224 may float a corresponding second driving power line during the
initialization period t1 and detection voltage charging period t2 of each pixel P.

[0155] The organic light emitting display device according to the second embodiment may operate in the display mode
and the detection mode identically or similarly to the organic light emitting display device including the pixel of FIG. 13.
With the exception that the first driving voltage VDD may be continuously maintained at a predetermined voltage level
and the second driving voltage VSS_i may be changed to a voltage level equal to or higher than the first driving voltage
VDD when charging a voltage into the capacitor Cst of each pixel P in each of the display mode and the detection mode,
the organic light emitting display device according to the second embodiment may be the same as or similar to the
organic light emitting display device including the pixel of FIG. 13, and thus, the description of FIG. 13 is applied to the
organic light emitting display device according to the second embodiment.

[0156] When charging a voltage into the capacitor Cst of each pixel P, the organic light emitting display device according
to the second embodiment may maintain the first driving voltage VDD at a predetermined constant voltage level, and
may change the second driving voltage VSS_i to a voltage level equal to or higher than the first driving voltage VDD.
Therefore, the features of the organic light emitting display device according to the second embodiment may be applied
to various types of pixel structures. Hereinafter, various modification examples of a pixel to which the features of the
present embodiments are applied will be described.

[0157] FIG. 20 is a diagram for describing a fourth modification example of a pixel in the organic light emitting display
device according to the second embodiment.

[0158] With reference to FIGS. 16 and 20, a pixel P according to the fourth modification example of the present
embodiments may include a light emitting element OLED and a pixel circuit PC that includes first to third switching
transistors ST1 to ST3, a driving transistor DT, and a capacitor Cst. With the exception that the pixel P having the above-
described configuration may further include a third gate line Gc added to each gate line group Gi, that the third switching
transistor ST3 may be connected to a high-level power line 1PL and the driving transistor DT, and that the second
switching transistor ST2 is connected to a source of the driving transistor DT, the pixel P of the fourth modification
example may be configured identically or similarly to the above-described pixel of FIG. 17. Hereinafter, only different
elements will be described.

[0159] The second switching transistor ST2 may include a gate electrode connected to a second gate line Gb, a first
electrode connected to an adjacent dummy line Mi, and a second electrode connected to a second node n2 that may
be a source electrode of the driving transistor DT. The second switching transistor ST2 may supply a reference voltage
Vref (or a pre-charging voltage Vpre), supplied to the dummy line Mi, to the second node n2 (e.g., the source of the
driving transistor DT) according to a gate-on voltage level supplied to the second gate line Gb.

[0160] The third switching transistor ST3 may include a gate electrode connected to the third gate line Gc, a first
electrode connected to the high-level power line 1PL, and a second electrode connected to the second node n2 that
may be the source electrode of the driving transistor DT. The third switching transistor ST3 may supply a high-level
voltage VDD, supplied to the high-level power line 1PL, to the second node n2 (e.g., the source electrode of the driving
transistor DT) according to the gate-on voltage level supplied to the third gate line Gc.

[0161] Thedrivingtransistor DT may include a gate electrode connected to afirstnode n1, a source electrode connected
to the second node n2, and a drain electrode connected to an anode of the light emitting element OLED. The driving
transistor DT may output a current based on a voltage of the capacitor Cst by using the high-level voltage VDD supplied
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through the third switching transistor ST3.

[0162] To drive the pixel P according to the fourth modification example of the present embodiments in the display
mode or the detection mode, the row driver 224 of FIG. 16 may additionally generate a third gate signal GSc in addition
to the first and second gate signals GSa and GSb supplied to the gate line groups G1 to Gm, and may supply the third
gate signal GSc to the third gate line Gc of each of the gate line groups G1 to Gm.

[0163] In the display mode of each pixel, as shown in FIG. 21, the row driver 224 may respectively supply the first and
second gate signals GSa and GSb having the gate-on voltage level and the third gate signal GSc having the gate-off
voltage level to the first to third gate lines Ga, Gb, and Gc during the data charging period t1, and may respectively
supply the first and second gate signals GSa and GSb having the gate-off voltage level and the third gate signal GSc
having the gate-on voltage level to the first to third gate lines Ga, Gb, and Gc during the light emitting period t2.
[0164] In the detection mode of each pixel, as shown in FIG. 22, the row driver 224 may respectively supply the first
and second gate signals GSa and GSb having the gate-on voltage level and the third gate signal GSc having the gate-
off voltage level to the first to third gate lines Ga, Gb, and Gc during the initialization period t1 and the detection voltage
charging period t2, and may respectively supply the first gate signal GSa having the gate-off voltage level and the second
and third gate signals GSb and GSc having the gate-on voltage level to the first to third gate lines Ga, Gb, and Gc during
the voltage detecting period t3.

[0165] The pixel P according to the fourth modification example of the present embodiments, as described above,
may operate in the display mode or the detection mode.

[0166] The display mode of the pixel P according to the fourth modification example, as shown in the waveform diagram
of FIG. 21, may be divided into a data charging period t1 and a light emitting period t2.

[0167] In the data charging period t1 the first and second switching transistors ST1 and ST2 may be turned on, the
third switching transistor ST3 may be turned off, and a second driving voltage VSS_i may be changed to a third voltage
level V3. Therefore, a data voltage Vdata may be supplied to a first node n1 through the first switching transistor ST1,
and the reference voltage Vref may be supplied to the second node n2 through the second switching transistor ST2. At
this time, the third switching transistor ST3 may be turned off, and thus, the high-level voltage VDD may not be not
supplied to the second node n2. Accordingly, a difference voltage "Vdata-Vref" between the data voltage Vdata and the
reference voltage Vref may be charged into the capacitor Cst in the data charging period t1. When a current flows in the
driving transistor DT with the voltage charged into the capacitor Cst, the light emitting element OLED may emit light.
However, the second driving voltage VSS_i having the third voltage level V3 equal to or higher than the first driving
voltage VDD may be supplied to a cathode of the light emitting element OLED during the data charging period t1 to
prevent a current from flowing in the driving transistor DT, thereby preventing the light emitting element OLED from
emitting light when a voltage is charged into the capacitor Cst.

[0168] In the light emitting period t2, the first and second switching transistors ST1 and ST2 may be turned off, the
third switching transistor ST3 may be turned on, and the second driving voltage VSS_i may be changed to a fourth
voltage level V4. Therefore, in the light emitting period t2, the driving transistor DT may be turned on with the voltage
"Vdata-Vref" which is stored in the capacitor Cst during the data charging period t1, and as expressed for example in
Equation (2), the light emitting element OLED may emit light in proportion to a data current loled flowing in the driving
transistor DT. That is, in the light emitting period t2, the first and second switching transistors ST1 and ST2 may be
turned off and simultaneously the third switching transistor ST3 may be turned on, the first driving voltage VDD_i may
be supplied to the drain of the driving transistor DT, the second driving voltage VSS_i may be changed to the fourth
voltage level V4, a current may flow in the driving transistor DT, the light emitting element OLED thereby emitting light
in proportion to the current to cause rising of a voltage at the anode of the light emitting element OLED, and the gate-
source voltage "Vgs" of the driving transistor DT may be continuously held with the voltage of the capacitor Cst, thereby
enabling the light emitting element OLED to continuously emit light until a next data charging period t1.

[0169] The detection mode of the pixel P according to the fourth modification example, as shown in the waveform
diagram of FIG. 22, may be divided into an initialization period t1, a detection voltage charging period t2, and a voltage
detecting period t3.

[0170] In the initialization period t1, the first and second switching transistors ST1 and ST2 may be turned on, the third
switching transistor ST3 may be turned off, and the second driving voltage VSS_i may be changed to the third voltage
level V3. Therefore, a data voltage Vdata for detection may be supplied to the first node n1 through the first switching
transistor ST1, and the pre-charging voltage Vpre may be supplied to the second node n2 through the second switching
transistor ST2. At this time, the third switching transistor ST3 may be turned off, and thus, the high-level voltage VDD
may not be supplied to the second node n2. Accordingly, a difference voltage "Vdata-Vpre" between the data voltage
Vdata for detection and the pre-charging voltage Vpre may be charged into the capacitor Cst in the initialization period
t1. When a voltage is charged into the capacitor Cst in the initialization period t1, similar to the data charging period t1
of the display mode, a current does not flow in the light emitting element OLED due to the second driving voltage VSS_i
having the third voltage level V3.

[0171] In the detection voltage charging period t2, the dummy line Mi may be floated by the column driver 122 under
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the same or similar condition as the initialization period t1. Therefore, the current which flows in the driving transistor
DT with the data voltage Vdata may be charged into the floated dummy line Mi through the second switching transistor ST2.
[0172] In the voltage detecting period t3, the first switching transistor ST1 may be turned off, the second switching
transistor ST2 may be turned on, the third switching transistor ST2 may be turned on, the second driving voltage VSS_i
may be changed to the fourth voltage level V4, and the dummy line Mi may be connected to the column driver 122.
Therefore, the column driver 122 may detect the voltage charged into the dummy line Mi, convert the detected voltage
(e.g., a voltage corresponding to the threshold voltage of the driving transistor DT) into detection data Dsen, and supply
the detection data Dsen to the timing controller 126.

[0173] FIG. 23 is a diagram for describing a fifth modification example of a pixel in the organic light emitting display
device according to the second embodiment.

[0174] With reference to FIGS. 16 and 23, a pixel P according to the fifth modification example of the present embod-
iments may include a light emitting element OLED and a pixel circuit PC that includes first to third switching transistors
ST1 to ST3, a driving transistor DT, and a capacitor Cst. With the exception that a first electrode of the first switching
transistor ST1 may be connected to a dummy line Mi and a first electrode of the second switching transistor ST2 may
be connected to a data line Di, the pixel P of the fifth modification example may be configured identically or similarly to
the above-described pixel of FIG. 20. That is, the dummy line Mi and the data line Di have been changed in disposed
position, for facilitating a pixel arrangement structure and a line connection structure.

[0175] Therefore, in each of the data charging period and detection period of the display mode, as described above,
the pixel P of the fifth modification example may prevent a current from flowing in the driving transistor DT when applying
a data voltage Vdata to a second node n2 through the second switching transistor ST2, and thus has the same or similar
effect as the above-described pixel of FIG. 20.

[0176] FIG. 24 is agraph fordescribing a data efficiency of a present embodiment and a data efficiency of a comparative
example, and shows a current loled flowing in a light emitting element with respect to a data voltage Vdata.

[0177] Plot A inthe graph of FIG. 24 is a plot according to a present embodiment as described above, and shows that
when charging a voltage into a capacitor, a pixel was driven by changing a first driving voltage or a second driving
voltage, and a current loled with respect to a data voltage Vdata was measured. Plot B in the graph of FIG. 24 is a plot
according to a comparative example, and shows that when charging the voltage into the capacitor, a pixel was driven
without changing the first driving voltage or the second driving voltage unlike the present embodiments, and the current
loled with respect to the data voltage Vdata was measured.

[0178] In FIG. 24, it can be seen that the current loled with respect to the data voltage Vdata according to a present
embodiment (A) increases more than in a comparative example (B). Therefore, the organic light emitting display device
according to a present embodiment compensates for the threshold voltage/mobility of the driving transistor of each pixel
P and moreover increases a current efficiency with respect to a data voltage, thus reducing power consumption.
[0179] Asdescribed above, the organic light emitting display device according to the present embodiments may reflect
the threshold voltage/mobility of the driving transistor detected from each pixel in data to compensate for a threshold
voltage deviation and mobility deviation of the driving transistors of the respective pixels at intervals or in real time, thus
enhancing brightness uniformity.

[0180] Moreover, the organic light emitting display device according to the present embodiments may change the level
of the first driving voltage supplied to the driving transistor and the level of the second driving voltage when the gate-
source voltage of the driving transistor is changed into the capacitor, and consequently increases a current efficiency
with respect to a data voltage, thus reducing power consumption.

[0181] It will be apparent to those skilled in the art that various modifications and variations can be made in the present
embodiments without departing from the spirit or scope of the inventions. Thus, itis intended that the presentembodiments
cover the modifications and variations of this invention provided they come within the scope of the appended claims and
their equivalents.

Claims
1. An organic light emitting display device comprising:

a panel driver; and

adisplay panelincluding a plurality of pixels, each of the plurality of pixels having a pixel circuit that has a driving
transistor, a first driving voltage terminal connected to the driving transistor, a light emitting element, a second
driving voltage terminal connected to the light emitting element, and a capacitor connected between a gate and
source electrode of the driving transistor, wherein

the panel driver is configured to drive the pixel circuit in:
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a data charging period in which a difference voltage between a data voltage and a reference voltage is
charged into the capacitor, and

a light emitting period in which the driving transistor receives a first driving voltage from the first driving
voltage terminal and is turned on according to the voltage charged into the capacitor during the data charging
period, whereby a current is supplied to the light emitting element connected between the driving transistor
and the second driving voltage terminal and the light emitting element thereby emits light;

the panel driver being configured to supply the data voltage and the reference voltage to the plurality of pixels
at the data charging period, and configured to simultaneously change a level of the first driving voltage or the
second driving voltage supplied to the plurality of pixels via the first driving voltage terminal and the second
driving voltage terminal, respectively, at the data charging period.

The organic light emitting display device of claim 1, wherein

the first driving voltage has different voltage levels in the data charging period and the light emitting period, and
the second driving voltage is maintained at a predetermined voltage level in the data charging period and the light
emitting period.

The organic light emitting display device of claim 2, wherein the display panel further comprises:

a plurality of gate line groups;

a plurality of data lines configured to intersect the plurality of gate line groups, and receive the data voltage;

a plurality of dummy lines formed in parallel with the plurality of data lines, and configured to receive the reference
voltage; and

a plurality of first driving power lines formed in parallel with the plurality of gate line groups, and configured to
receive the first driving voltage.

4. The organic light emitting display device of claim 3, wherein the pixel circuit further comprises:

a first switching transistor having a gate electrode connected to a first gate line of a corresponding one of the
plurality of gate line groups, a first electrode connected to a corresponding one of the plurality of data lines, and
a second electrode connected to the gate electrode of the driving transistor; and

a second switching transistor having a gate electrode connected to a second gate line of the corresponding
one of the plurality of gate line groups, a first electrode connected to a corresponding one of the plurality of
dummy lines, and a second electrode connected to the source electrode of the driving transistor, wherein

a drain electrode of the driving transistor is connected to a corresponding one of the first driving power lines.

The organic light emitting display device of claim 3, wherein

at every data charging period of each of the plurality of pixels, the panel driver supplies the reference voltage to a
corresponding one of the plurality of dummy lines, and simultaneously converts pixel data into the data voltage to
supply the data voltage to a corresponding one of the plurality of data lines, and

the panel driver supplies the first driving voltage having a first voltage level to a corresponding one of the plurality
of first driving power lines at every data charging period of each pixel, and supplies the first driving voltage having
a second voltage level higher than the first voltage level to the corresponding first driving power line or floats the
corresponding first driving power line at every light emitting period of each pixel.

The organic light emitting display device of claim 5, wherein the panel driver detects a voltage corresponding to at
least one of a threshold voltage and mobility of a driving transistor of each pixel through a corresponding one of the
plurality of dummy lines respectively connected to each pixel, converts the detected voltage into detection data, and
converts input data into the pixel data on a basis of the detection data.

The organic light emitting display device of claim 3, wherein
the pixel circuit further comprises:

a first switching transistor having a gate electrode connected to a first gate line of a corresponding one of the
plurality of gate line groups, a first electrode connected to a corresponding one of the plurality of data lines, and
a second electrode connected to the gate electrode of the driving transistor;

a second switching transistor having a gate electrode connected to a second gate line of the corresponding
gate line group, a first electrode connected to a corresponding one of the plurality of dummy lines, and a second
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electrode connected to the source electrode of the driving transistor; and

a third switching transistor having a gate electrode connected to a third gate line of the corresponding gate line
group, afirst electrode connected to a data line of an adjacent and next pixel, and a second electrode connected
to the source electrode of the driving transistor, wherein

a drain electrode of the driving transistor is connected to a corresponding one of the plurality of first driving
power lines.

The organic light emitting display device of claim 7, wherein

at every data charging period of each of the plurality of pixels, the panel driver supplies the reference voltage to the
one dummy line corresponding to one of the plurality of pixels, and simultaneously converts pixel data into the data
voltage to supply the data voltage to the one data line corresponding to the one of the plurality of pixels, and

the panel driver supplies the first driving voltage having a first voltage level to the one first driving power line
corresponding to the one of the plurality of pixels at every data charging period of each pixel, and supplies the first
driving voltage having a second voltage level higher than the first voltage level to the corresponding first driving
power line or floats the corresponding first driving power line at every light emitting period of each pixel.

The organic light emitting display device of claim 8, wherein,

the panel driver detects a voltage corresponding to at least one of a threshold voltage and mobility of a driving
transistor of an adjacent and previous pixel through the data line of the adjacent and next pixel, converts the detected
voltage into detection data, and converts input data into the pixel data on a basis of the detection data, and

the adjacent and previous pixel is a pixel that receives a data voltage from the data line connected to the first
switching transistor.

The organic light emitting display device of claim 1, wherein,

the first driving voltage is maintained at a predetermined voltage level in the data charging period and the light
emitting period, and

the second driving voltage has different voltage levels in the data charging period and the light emitting period.

The organic light emitting display device of claim 10, wherein the display panel further comprises:

a plurality of gate line groups;

a plurality of data lines configured to intersect the plurality of gate line groups, and receive the data voltage;

a plurality of dummy lines formed in parallel with the plurality of data lines, and configured to receive the reference
voltage; and

a plurality of second driving power lines formed in parallel with the plurality of gate line groups, and configured
to receive the second driving voltage.

The organic light emitting display device of claim 11, wherein
the pixel circuit further comprises:

a first switching transistor having a gate electrode connected to a first gate line of a corresponding one of the
plurality of gate line groups, a first electrode connected to a corresponding one of the plurality of data lines, and
a second electrode connected to the gate electrode of the driving transistor;

a second switching transistor having a gate electrode connected to a second gate line of the corresponding
gate line group, a first electrode connected to a corresponding one of the plurality of dummy lines, and a second
electrode connected to the source electrode of the driving transistor; and

a third switching transistor having a gate electrode connected to a third gate line of the corresponding gate line
group, a first electrode receiving the first driving voltage, and a second electrode connected to the source
electrode of the driving transistor, wherein

a drain electrode of the driving transistor is connected to the light emitting element.

The organic light emitting display device of claim 11, wherein,

at every data charging period of each of the plurality of pixels, the panel driver supplies the reference voltage to the
one of the plurality of dummy lines corresponding to one of the plurality of pixels, and simultaneously converts pixel
data into the data voltage to supply the data voltage to the one of the plurality of data lines corresponding to the
one of the plurality of pixels, and

the panel driver supplies the second driving voltage having a third voltage level to one of the plurality of second
driving power lines corresponding to one of the plurality of pixels at every data charging period of each pixel, and
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supplies the second driving voltage having a fourth voltage level lower than the third voltage level to the corresponding
second driving power line or floats the corresponding second driving power line at every light emitting period of each
pixel.

The organic light emitting display device of claim 13, wherein the panel driver detects a voltage corresponding to
at least one of a threshold voltage and mobility of a driving transistor of each pixel through a corresponding dummy
line connected to each pixel, converts the detected voltage into detection data, and converts input data into the pixel
data on a basis of the detection data.

19



EP 2 736 039 A2

FIG. 1

Related Art
Vdata VDD
K;
GS _T_
'“’E\—i—[m
Cst
D— |
OLEDT Toled
VSS
FIG. 2
:l Dsen \I
Idata —L-»] % i
ros s 120 |DCS | 122 |
i lGCS PCS Dl Mi| (D2 M2 Dn 1\/[[1}I
I _’/
E PLL (A —H—F—————— B i
| 61| HPH HPH o} BT
| :
| |
|
e |
|
| |
i 1PLm!
! Gn_| o H{oH HPH HPH
|

—_——— s ?
/ VSS 110
120

20



Vdata 1

Di~——

——————

/

EP 2 736 039 A2

FIG. 3

Vref or Vpre

Mi————

IPLi

[~

VDD i

i

{
|
GSa — i
: A N BN
I
I
I
I
I

P
0

\
I
I
I
I
I
nl | \ :
[ : l - ||: DT i E Ga ~
PC— | T lp st |
| | L T T .
: | | : > (1
GSb ———— 4 !
N — I
I I
i OLED %lloled i S -
| VSS J
N ,/\
P
124
GCS PCS
» |PLI
» Ga
> Gb}Gl
»|PL2
» (a
> Gb}G2
124a 124b
» | PLm-1
» (a
_ Gb}Gm-l
»|PLm
» Ga
> Gb}Gm

21



EP 2 736 039 A2

FIG. 3

1 Frame

_Y_

off
off

on
on

sl = = =l ¥ =
ol © ol ©| o ©
m n
S |3
_n _n
S |°
s O s O < O
va v L va |
o O o O o O

22



EP 2 736 039 A2

FIG. 6

122

» Dsen

122¢

Vpre

=]

Vref

122a

IPLi
/

)
[

N\

Vdata

M1 ~——]

—— ————————————————————— — — ———

23



EP 2 736 039 A2

122

126
DCS 1y
TSS 1262 GCS 104
- PCS
- » 124
Idata —» 126b %
Dsen —»
I Cdata I Dsen'
MP1 MP2
GSa on off
| |
| |
GSh on off
_: i V2
VDD 1
—————————————— V1
| |
| |
Vdata —<: }:
i i
et >
! t1 ! t2

24



EP 2 736 039 A2

FIG. 9

off

t3

— ke ——f -

t2

GSa

GSb

VDD i

FIG. 10

Vdata i

Vref or Vpre

> Gi

r N
3 3 5
W/ \ R
T e E— — -/
T+ * )
| |
T 0 |
=1 & _
o N T
L 2,
| IR W B
| g Pz
| ' Tal |lg
| I =R
“ _m..|:| _ = “
I _
| _ | I
| | — | I
| L | |
| Nl N |
L I ]
I ~Ndo Vr ||||||||||| 7
= b o
= & = &

25



EP 2 736 039 A2

FIG. 11

&)
A
4 N
- — < el <
—] (&} O &}
w \R\ ﬁ, \R\
2 /
= \
= ] e e e e e e e e . ——_——— el et -_—
T4 \
E t m
|
< | T ] |
= | s \ |
= \ e , “
Ao _ ﬂ”:||c_d I
Al [ [ I
I _ L= I
BRI O =
AR R4S
_ _ k7 2 _
" T I
S LR =
s | L A
M —
S an B B i
| N , |
o | I T “
m_ T o 1
- | |
| |
| |
| |
£ | { * ]
= N A U N _
-
a A &) 7
4] P~ &)

VDD i

FIG. 12

t3

t2

o —
- -
= :
© _
I RN N
|
&= I
= [
|
_
||||||||||||||| ]
[
= 8
=
(@]
- __ S A
T T
[3=3 O [} — 3
A 5] 95! I =
4] (4] O a =
) -
-

26



IPLi
/

)

N

> Gl

V2

Vref or Vpre

Mi——

off
off

EP 2 736 039 A2

FIG. 13

F—_—————eee

FIG. 14

on
on

Vdata 1

GSa
GSb

VDD i

T ry 1

2

27




EP 2 736 039 A2

FIG. 15

on |

- — — ——

GSa
GSb

VDD i

Vdata —(

3

t2

tl

FIG. 16

————— —— —— —— ———————————————————————————————————————————

122

110

—— e —

o) (b}

i

M2

F
VDD

D2

Ml

DATA

DI

et st ] s s e e e e e e e e e e . e e

LI [

GCS |PCS

Idata
TSS

28



EP 2 736 039 A2

FIG. 17

Vref or Vpre
Mi —

VDD

|PL ———

———e—e—e e —

FIG. 18

off

off

e VR

V4

on

on

3N 4

GSa

GSh

VSS i

t2

L~

tl

29



EP 2 736 039 A2

FIG. 19

oni

- V3

I

t3

t2

GSa

GSb

VSS i

FIG. 20

Vref or Vpre

> (i

Mi——]

SN —————————e— -

30



EP 2 736 039 A2

FIG. 21

off

off

on

K

V4

on

on

GSa

t2

FIG. 22

-

t3

t2

31



EP 2 736 039 A2

FIG. 23

> Gi

.1_ \\I ||||||||||||||||| —— — ——————
8 { \
ST i "
- T R | I
Tt ) “
= e I
=h 5P Mz |
L
N | = !
— »
Q| __ S ﬁmc [ _ !l. “
S L L _ i
__ = O _ a |
1 O = “
= 1 ——= | © “
— | |
! | |
! = _ I
o = |p—e ] !
= \ |
vV P e —— o ——— e ————] ———— — —
| | 4 )
nm _ —/{.|||||| ||||u|||I||I |||||| I\\
S
-
A

FIG. 24

Vdata [V]

32



EP 2 736 039 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 1020120132996 [0001]

33



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

KRN

IPCHRS

CPCHRF

L 5ER

HAh A TF 30k

ShEREELE

BEG®F)
—HANEAXERRE

FREAGZBBRNZSMRE | EERIPTAW s 84T 5 — W3 BER
T R EEIFTRR M E ) BER T T MEEERS
REENHIRAER 2 BWBERE , ATERRERENBRPEHERSD
BROEAREE AP HENSEEECANERRAREHR , UREK
KW RAAEEMNE -3 B EimER S — R B EH BFEERIET B
HFEABRBNEESBHNE , NITFEREREERXTH , NTIX

alz
o

BHRKAETREE
EP2736039A2
EP2013190841
FEERERAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

HAN IN HYO
KIM BUM SIK
HONG YOUNG JUN

HAN, IN HYO
KIM, BUM SIK
HONG, YOUNG JUN

G09G3/32

2014-05-28

2013-10-30

patsnap

G09G3/3233 G09G2300/0842 G09G2300/0861 G09G2300/0866 G09G2320/0233 G09G2320/0295

G09G2320/043 G09G3/3291

1020120132996 2012-11-22 KR

EP2736039A3
EP2736039B1

Espacenet

, BREREHFNERER , FIRERERS

Idata 1
TSS —»

FIG. 2
Dw
benL DATA |
126 |pcs 122
lGCSlPCS o] 1| [p2 M2 Dn
IPLI [
6l _!| HPH HPH HH
124
IPLm
Gm
T
VSS

110


https://share-analytics.zhihuiya.com/view/9febb35e-bc2e-42e8-bfe7-8e02b746bc5d
https://worldwide.espacenet.com/patent/search/family/049486394/publication/EP2736039A2?q=EP2736039A2

