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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the Korean Patent Application No. 10-2013-0162652 filed on December
24,2013.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Embodiments of the present invention relate to an organic light emitting display device.

Discussion of the Related Art

[0003] Various flat panel displays such as liquid crystal display device, plasma display panel and organic light emitting
display device are now used. The organic light emitting display device has attracted attention because it has a rapid
response speed and a low power consumption. In addition, because the organic light emitting display device emits light
itself, there is not a problem related with a viewing angle.

[0004] In more detail, FIG. 1 is a circuit diagram illustrating a pixel structure of related art organic light emitting display
device. Referring to FIG. 1, each pixel includes a switching transistor (Tsw), a driving transistor (Tdr), a capacitor (Cst),
and an organic light emitting diode (OLED). Further, the switching transistor (Tsw) is switched by a scan pulse (SP)
supplied to a scan control line (SL), and the switching transistor (Tsw) supplies a data voltage (Vdata) supplied to a data
line (DL) to a driving transistor (Tdr).

[0005] In addition, the driving transistor (Tdr) is switched by the data voltage (Vdata) supplied from the switching
transistor (Tsw), and the driving transistor (Tdr) controls a data current (loled) flowing to the OLED from a driving power
source (EVdd) supplied from a driving power line. As shown, the capacitor (Cst) is connected between gate and source
terminals of the driving transistor (Tdr), where the capacitor (Cst) stores a voltage corresponding to the data voltage
(Vdata) supplied to the gate terminal of the driving transistor (Tdr), and turns-on the driving transistor (Tdr) using the
stored voltage.

[0006] The OLED is electrically connected between cathode line (EVss) and source terminal of the driving transistor
(Tdr), whereby the OLED emits light by the data current (loled) supplied from the driving transistor (Tdr). Further, each
pixel (P) controls an intensity of the data current (loled) flowing in the OLED by switching the driving transistor (Tdr)
according to the data voltage (Vdata), whereby the OLED emits light, thereby displaying a predetermined image.
[0007] However, in the related art OLED, the threshold voltage (Vth) characteristics of the driving transistor (Tdr) may
be different in each position due to non-uniformity when manufacturing the thin film transistor. Accordingly, even though
the data voltage (Vdata) is identically applied to the driving transistor (Tdr) for each pixel, a uniform picture quality is
difficult to achieve because of the deviation of the current flowing in the OLED.

[0008] In order to overcome the problem related to the non-uniformity of picture quality, the Unexamined Publication
Number P10-2012-0076215 in the Korean Intellectual Property Office discloses an OLED including a sensor transistor
for each pixel, which enables external compensation techniques for sensing a threshold voltage of driving transistor
through a reference line connected with the sensor transistor, and compensating for the threshold voltage of driving
transistor. However, the number of reference lines is the same as the number of pixel columns so that it is difficult to
designasource driver (D-IC) due to the increased number of channels of source driver (D-IC): Document US 2011/227505
A1 shows an organic light emitting display device having a data driver, a scan driver, a control line driver, a sensing unit
and a switching unit. The sensing unit can sense degradation information of an OLED and threshold voltage information
of driving transistors using sensing lines. US 2009/140959 A1 discloses an organic light emitting display device, in
particular a driving apparatus for an organic electro-luminescent display device. The display is composed of a plurality
of pixels arranged in lines and columns of a matrix. Each pixel is identically designed to another one in the matrix and
includes an organic light emitting diode, which is driven by a driving transistor having a storage capacitor bridging its
gate and source. The gate of the driving transistor is further coupled with a matrix column-individual data line via a first
switching transistor; and the connection of the driving transistor to the diode is coupled to a sense line for supplying a
sensing voltage to the driving transistor via a second switching transistor. Thus, a sensing mode of a pixel is driven by
switching on the second switching transistor. The first switching transistors of all pixels in a respective matrix line is
commonly controlled by a matrix line-individual first scan line and the second switching transistors (for driving the sensing
mode) of all pixels in a respective matrix line is commonly controlled by a matrix line-individual second scan line, both
scan lines extending in a line direction of the matrix. Further, the sense lines of all pixels are connected together in one
common sense line.
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SUMMARY OF THE INVENTION

[0009] Accordingly, embodiments of the present invention are directed to an organic light emitting display device that
substantially obviates one or more problems due to limitations and disadvantages of the related art.

[0010] One aspect of present invention is to provide an organic light emitting display device in which the number of
source drivers is decreased by decreasing the number of reference lines to supply a reference voltage to pixels.
[0011] Another aspect of the present invention is to provide an organic light emitting display device which senses a
driving characteristic value of a driving transistor of a pixel, and a driving characteristic value of an organic light emitting
diode.

[0012] To achieve these and other advantages and in accordance with the purpose of embodiments of the invention,
as embodied and broadly described herein, the present invention provides an organic light emitting display device
according to claim 1. Advantageous embodiments are given in the dependent claims.

[0013] Further scope of applicability of the present invention will become apparent from the detailed description given
hereinafter. However, it should be understood that the detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illustration only, since various changes and modifications within
the scope of the invention will become apparent to those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to provide a further understanding of embodiments of the
invention and are incorporated in and constitute a part of this application, illustrate embodiment(s) of the invention and
together with the description serve to explain the principle of embodiments of the invention. In the drawings:

FIG. 1 is a circuit diagram illustrating a pixel structure of a related organic light emitting display device;

FIG. 2 illustrates an organic light emitting display device according to the embodiment of the present invention;
FIG. 3 illustrates first and second pixels and a source driver shown in FIG. 2;

FIG. 4 illustrates a sensing part shown in FIG. 3;

FIG. 5A is a waveform diagram showing a driving waveform of first and second pixels in accordance with a first TFT
sensing mode of a first sensing mode in the organic light emitting display device according to the embodiment of
the present invention;

FIG. 5B illustrates driving of first and second pixels in accordance with a sensing period in the driving waveform
shown in FIG. 5A;

FIG. 6A is a waveform diagram showing a driving waveform of first and second pixels in accordance with a second
TFT sensing mode of a second sensing mode in the organic light emitting display device according to the embodiment
of the present invention;

FIG. 6B illustrates driving of first and second pixels in accordance with a sensing period in the driving waveform
shown in FIG. 6A;

FIG. 7A is a waveform diagram showing a driving waveform of first and second pixels in accordance with a first
OLED sensing mode of a first sensing mode in the organic light emitting display device according to the embodiment
of the present invention;

FIG. 7B illustrates driving first and second pixels in accordance with a sensing period in the driving waveform shown
in FIG. 7A;

FIG. 8A is a waveform diagram showing a driving waveform of first and second pixels in accordance with a second
OLED sensing mode of a second sensing mode in the organic light emitting display device according to the embod-
iment of the present invention;

FIG. 8B illustrates driving first and second pixels in accordance with a sensing period in the driving waveform shown
in FIG. 8A;

FIG. 9 is a waveform diagram showing a driving waveform of first and second pixels in accordance with a display
mode in the organic light emitting display device according to the embodiment of the present invention;

FIG. 10 illustrates a pixel arrangement structure of a display panel in the organic light emitting display device
according to the embodiment of the present invention; and

FIG. 11 illustrates a pixel arrangement structure of a display panel in the organic light emitting display device
according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Reference will now be made in detail to the embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible, the same reference numbers will be used throughout the
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drawings to refer to the same or like parts.

[0016] The term of a singular expression include a multiple expression as well as the singular expression if there is
no specific definition in the context. If using the term such as "the first" or "the second," it is to separate any one element
from other elements. Thus, a scope of claims is not limited by these terms. Also, the term such as "include" or "have"
does not preclude existence or possibility of one or more features, numbers, steps, operations, elements, parts or their
combinations.

[0017] Further, the term "at least one" includes all combinations related with any one item. For example, "at least one
among a first element, a second element and a third element" may include all combinations of the two or more elements
selected from the first, second and third elements as well as each element of the first, second and third elements.
[0018] Hereinafter, an organic light emitting display device according to embodiment of the present invention will be
described in detail with reference to the accompanying drawings. In particular, FIG. 2 illustrates an organic light emitting
display device according to the embodiment of the present invention, and FIG. 3 illustrates first and second pixels and
a source driver shown in FIG. 2.

[0019] Referring to FIGs. 2 and 3, the organic light emitting display device includes a display panel 100, a scan driver
200, a source driver 300, and a timing controller 400. The display panel 100 includes first to m-th scan line groups ('m’
is an integer, SLG1 to SLGm), first to n-th data lines ('n’ is an integer which is different from 'm’), first to i-th reference
lines (i’ is n/2, RL1 to RLi), and a plurality of pixels (P1, P2).

[0020] The first to m-th scan line groups (SLG1 to SLGm) are formed in a first direction of the display panel 100, for
example, each of the first to m-th scan line groups (SLG1 to SLGm) may be formed along a length direction of the display
panel 100. In this instance, each of the first to m-th scan line groups (SLG1 to SLGm) include first and second scan lines
(SL1, SL2) being adjacent to each other. The first and second scan lines (SL1, SL2) may be individually supplied with
first and second scan pulses from the scan driver 200.

[0021] The firstto n-th data lines (DL1 to DLn) are formed in a second direction of the display panel 100, wherein each
of the first to n-th data lines (DL1 to DLn) is perpendicular to each of the first to m-th scan line groups (SLG1 to SLGm).
For example, the first to n-th data lines (DL1 to DLn) may be formed in a breadth direction of the display panel 100. Each
of the data lines (DL1 to DLn) can be individually supplied with a data voltage (Vdata) from the source driver 300.
[0022] As shown, the first to i-th reference lines (RL1 to RLi) are formed in parallel with the first to n-th data lines (DL1
to DLn), wherein each of the first to i-th reference lines (RL1 to RLi) is positioned between the neighboring two data lines
(DL). Accordingly, the '’ reference lines (RL1 to RLi) are formed on the display panel 100, wherein 'i’ corresponding to
the number of reference lines (RL1 to RLi) is half of 'n’ corresponding to the number of data lines (DL1 to DLn).
[0023] Further, each of the first pixels (P1) are connected with the first data line (DLj) corresponding to any one of the
neighboring two data lines (DLj, DLj+1, ’j’ is an integer), the first and second scan lines (SL1, SL2), and one reference
line (RLk, 'k’ is an integer from 1 to 'i’). For example, the first pixel (P1) arranged along a length direction of the scan
line (SL) are connected with the odd-numbered data line (DL) among the first to n-th data lines (DL1 to DLn), that is,
may form the odd-numbered pixel column of the display panel 100.

[0024] Each of the second pixels (P2) is connected with the second data line (DLj+1) corresponding to the remaining
one of the neighboring two data lines (DLj, DLj+1, ’j is an integer), the first and second scan lines (SL1, SL2), and one
reference line (RLk). For example, the second pixel (P1) arranged along a length direction of the scan line (SL) is
connected with the even-numbered data lines (DL) among the first to n-th data lines (DL1 to DLn), that is may form the
even-numbered pixel column of the display panel 100.

[0025] In addition, the first and second pixels (P1, P2) are connected in common with one reference line (RLk) formed
between the neighboring first and second data lines (DLj, DLj+1, ’j’ is an integer). That is, the first and second pixels
(P1, P2) are individually connected with the neighboring data lines while being connected with one reference line (RLk)
in common.

[0026] Each of the first and second pixels (P1, P2) include a first switching transistor (Tsw1), a second switching
transistor (Tsw2), a driving transistor (Tdr), a capacitor (Cst), and an organic light emitting diode (OLED). In this instance,
the transistor (Tswl, Tsw2, Tdr) corresponds to a N-type transistor (TFT), for example, a-Si TFT, poly-Si TFT, Oxide
TFT, or Organic TFT.

[0027] The first switching transistor (Tsw1) of the first pixel (P1) is switched by a first scan pulse (SP1) supplied to the
first scan line (SL1), whereby the first switching transistor (Tsw1) being switched outputs the data voltage (Vdata),
supplied to the data line (DL), to a first node (n1). Thus, the first switching transistor (Tsw1) of the first pixel (P1) includes
a gate electrode connected with the first scan line (SL1), a source electrode connected with the first data line (DLj), and
a drain electrode connected with the first node (n1) corresponding to a gate electrode of the driving transistor (Tdr) of
the first pixel (P1).

[0028] Further, the second switching transistor (Tsw2) of the first pixel (P1) is switched by a second scan pulse (SP2)
supplied to the second scan line (SL2), whereby the second switching transistor (Tsw2) being switched outputs a
reference voltage (Vref), supplied to the reference line (RLk), to a second node (n2) corresponding to a source electrode
of the driving transistor (Tdr) of the first pixel (P1). Thus, the second switching transistor (Tsw2) of the first pixel (P1)
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includes a gate electrode connected with the second scan line (SL2), a source electrode connected with the reference
line (RLk), and a drain electrode connected with the second node (n2).

[0029] The capacitor (Cst) of the first pixel (P1) includes a first electrode connected with a first node (n1), that is, the
gate electrodes of the driving transistor (Tdr) of the first pixel (P1) and a second electrode connected with a second
node (2), that is the source electrode of the driving transistor (Tdr) of the first pixel (P1). After a differential voltage
between the respective voltages supplied to the first and second node (n1, n2) is charged in the capacitor (Cst) of the
first pixel (P1) in accordance with the switching of the first and second switching transistors (Tswl, Tsw2) of the first pixel
(P1), the driving transistor (Tdr) of the first pixel (P1) is switched in accordance with the charged voltage.

[0030] As the driving transistor (Tdr) of the first pixel (P1) is turned-on by the voltage of the capacitor (Cst) of the first
pixel (P1), an amount of current flowing to the OLED of the first pixel (P1) can be controlled from a first driving power
line (PL1). Thus, the driving transistor (Tdr) of the first pixel (P1) includes a gate electrode connected with the first node
(n1), a source electrode connected with the second node (n2), and a drain electrode connected with the first driving
power line (PL1).

[0031] Further, the OLED of the first pixel (P1 emits monochromatic light with a luminance corresponding to a data
current (loled) flowing in accordance with the driving of the driving transistor (Tdr) of the first pixel (P1). The first switching
transistor (Tsw1) of the second pixel (P2) is switched by the second scan pulse (SP2) supplied to the second scan line
(SL2), whereby the first switching transistor (Tsw1) being switched outputs the data voltage (Vdata), supplied to the data
line (DL), to a first node (n1).

[0032] Thus, the first switching transistor (Tsw1) of the second pixel (P2) includes a gate electrode connected with
the second scan line (SL2), a source electrode connected with the second data line (DLj+1), and a drain electrode
connected with the first node (n1) corresponding to a gate electrode of the driving transistor (Tdr) of the second pixel
(P2). The second switching transistor (Tsw2) of the second pixel (P2) is switched by the first scan pulse (SP1) supplied
to the first scan line (SL1), whereby the second switching transistor (Tsw2) being switched outputs the reference voltage
(Vref), supplied to the reference line (RLk), to a second node (n2) corresponding to a source electrode of the driving
transistor (Tdr) of the second pixel (P2).

[0033] Thus, the second switching transistor (Tsw2) of the second pixel (P2) includes a gate electrode connected with
the first scan line (SL1), a source electrode connected with the reference line (RLk), and a drain electrode connected
with the second node (n2). The capacitor (Cst) of the second pixel (P2) includes a first electrode connected with a first
node (n1), thatis, the gate electrodes of the driving transistor (Tdr) of the first pixel (P2) and a second electrode connected
with a second node (2), that is the source electrode of the driving transistor (Tdr) of the first pixel (P2).

[0034] After a differential voltage between the respective voltages supplied to the first and second node (n1, n2) is
charged in the capacitor (Cst) of the second pixel (P2) in accordance with the switching of the first and second switching
transistors (Tswl, Tsw2) of the second pixel (P2), the driving transistor (Tdr) of the second pixel (P2) is switched in
accordance with the charged voltage.

[0035] As the driving transistor (Tdr) of the second pixel (P2) is turned-on by the voltage of the capacitor (Cst) of the
second pixel (P2), an amount of current flowing to the OLED of the second pixel (P2) can be controlled from a first driving
power line (PL1). Thus, the driving transistor (Tdr) of the second pixel (P2) includes a gate electrode connected with the
first node (n1), a source electrode connected with the second node (n2), and a drain electrode connected with the first
driving power line (PL1).

[0036] Further, the OLED of the second pixel (P2) emits monochromatic light with a luminance corresponding to a
data current (loled) flowing in accordance with the driving of the driving transistor (Tdr) of the second pixel (P2). In
addition, the OLED for each of the first and second pixels (P1, P2) may include an anode electrode connected with the
second node (n2), an organic layer formed on the anode electrode, and a cathode electrode connected with the organic
layer. In this instance, the organic layer may be formed in a deposition structure of hole transport layer / organic light
emitting layer / electron transport layer or a deposition structure of hole injection layer / hole transport layer / organic
light emitting layer / electron transport layer / electron injection layer. Furthermore, the organic layer may include a
functional layer for improving light-emitting efficiency and / or lifespan of the organic light emitting layer. Also, the cathode
electrode may be connected with a second driving power line formed every pixel column or connected with all the pixels
(PI, P2) in common.

[0037] In addition, the first and second pixels (P1, P2) are operated in a display mode for displaying images, and a
sensing mode. In more detail, the sensing mode may be defined by the driving of pixel (or organic light emitting display
device) for dividing and sensing driving characteristic values of the first and second pixels (P1, P2) by first and second
sensing modes through the reference line (RL) used by the first and second pixels (P1, P2) in common.

[0038] The driving characteristic values of the first and second pixels (P1, P2) may correspond to driving characteristic
values of the driving transistor (Tdr) or driving characteristic values of the OLED. In this instance, the driving characteristic
value of the driving transistor (Tdr) may be a current flowing in the driving transistor (Tdr) or a threshold voltage of the
driving transistor (Tdr). Also, the driving characteristic value of the OLED may be a current flowing in the OLED or a
threshold voltage of the OLED.
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[0039] The first sensing mode may be the driving of a pixel for sensing the driving characteristic value of the first pixel
(P1), wherein the first sensing mode may include a first TFT sensing mode for sensing the driving characteristic value
of the driving transistor (Tdr) of the first pixel (P1), and a first OLED sensing mode for sensing the driving characteristic
value of the OLED of the first pixel (P1). The second sensing mode may be the driving of a pixel for sensing the driving
characteristic value of the second pixel (P2), wherein the second sensing mode may include a second TFT sensing
mode for sensing the driving characteristic value of the driving transistor (Tdr) of the second pixel (P2), and a second
OLED sensing mode for sensing the driving characteristic value of the OLED of the second pixel (P2).

[0040] Further, the sensing mode may be performed for a plurality of frames in a method for sensing at least one
horizontal line every vertical blank period or every horizontal blank period; or may be sequentially performed for all
horizontal lines in at least one frame every power-on period of the organic light emitting display device, every power-off
period of the organic light emitting display device, every power-on period after a preset driving time or every power-off
period after a preset driving time.

[0041] In this instance, the vertical blank period may be overlapped with a blank period of a vertically-synchronized
signal, or a blank period of a vertically-synchronized signal in a period between the last data enable signal of previous
frame and the first data enable signal of present frame. The horizontal blank period may be overlapped with a blank
period of a horizontally-synchronized signal in a period between the last point for data output point of previous horizontal
line and the start point for data output of present horizontal line.

[0042] As shown in FIG. 3, the display panel 100 includes a first switch (SW1) connected with each reference line
between the reference line (RL1 to RLi) and a reference voltage supply line supplied with the reference voltage (Vref),
and a second switch (SW2) connected with each sensing channel between each of the first to i-th reference lines (RL1
to RLi) and a sensing channel (SCH) of the source driver 300.

[0043] The first switch (SW1) is turned-on by a first switch on/off signal (SS1) supplied from the timing controller 400
in accordance with the sensing mode or display mode, whereby the reference voltage (Vref) is supplied to the corre-
sponding reference line (RL). The second switch (SW2) is turned-on by a second switch on/off signal (SS2) supplied
from the timing controller 400 in accordance with the sensing mode or display mode, whereby the sensing channel
(SCH) of the source driver 300 is connected with the corresponding reference line (RL).

[0044] The organic light emitting display device according to an embodiment of the present invention may further
include a voltage selector 500 which selects a high-potential voltage (EVdd) or low-potential voltage (EVss) in accordance
with a voltage select signal provided from the timing controller 400 by the sensing mode or display mode, and supplies
the selected voltage to the second driving power line (PL2) of the display panel 100.

[0045] That is, for the TFT sensing mode, the voltage selector 500 supplies the high-potential voltage (EVdd) to the
cathode electrode of the OLED through the second driving power line (PL2). Meanwhile, for the OLED sensing mode
and the display mode, the voltage selector 500 supplies the low-potential voltage (EVss) to the cathode electrode of the
OLED through the second driving power line (PL2). The voltage selector 500 may be provided inside a voltage generator,
or may be positioned between the display panel 100 and the voltage generator.

[0046] The scan driver 200 sequentially drives the first and second scan lines (SL1, SL2) of the first to m-th scan line
groups (SLG1 to SLGm) in response to a scan control signal (SCS) supplied from the timing controller 400 according
to the sensing mode or display mode. That is, for the display mode and the first sensing mode, the scan driver 200
supplies the first scan pulse (SP1) to each first scan line (SL1) of the first to m-th scan line groups (SLG1 to SLGm) in
sequence, and also supplies the second scan pulse (SP2) to each second scan line (SL2) of the first to m-th scan line
groups (SLG1 to SLGm) in sequence.

[0047] For the second sensing mode of the sensing mode, the scan driver 200 supplies the first scan pulse (SP1) to
each second scan line (SL2) of the first to m-th scan line groups (SLG1 to SLGm) in sequence, and also supplies the
second scan pulse (SP2) to each first scan line (SL1) of the first to m-th scan line groups (SLG1 to SLGm) in sequence.
In addition, the source driver 300 is connected with the first to n-th data lines (DL1 to DLm), and is also connected with
the first to i-th reference lines (RL1 to RLi). The source driver 300 may include a data driver 310 and a sensing part 320.
[0048] Further, the data driver 310 converts pixel data (DATA) supplied from the timing controller 400 according to
the display mode or sensing mode into the data voltage (Vdata) in accordance with a data control signal (DCS) supplied
from the timing controller 400, and supplies the data voltage (Vdata) to the corresponding data line (DL1 to DLn) through
a corresponding data channel (DCH). Thus, the data driver 310 may include a shift register, a latch, a grayscale voltage
generator, and first to n-th digital-to-analog converters (DA).

[0049] The shift register shifts a source start signal of the data control signal (DCS) in accordance with a source shift
clock of the data control signal (DCS), and sequentially outputs the sampling signal. The latch sequentially samples and
latches the pixel data (DATA) in accordance with the sampling signal, and outputs the latch data of one horizontal line
in accordance with a source output enable signal for the data control signal (DCS).

[0050] In addition, the grayscale voltage generator generates a plurality of grayscale voltages corresponding to the
number of grayscales of the pixel data (DATA) by a plurality of externally-provided reference gamma voltages. Each of
the first to n-th digital-to-analog converters (DA) selects the grayscale voltage corresponding to the latch data among
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the plurality of grayscale voltages supplied from the grayscale voltage generator, uses the selected grayscale voltage
as the data voltage (Vdata), and outputs the selected grayscale voltage to the corresponding data line (DL1 to DLn).
[0051] Further, the sensing part 320 senses the driving characteristic value of the first pixel (P1) through the first to i-
th reference lines (RL1 to RLi) for the first sensing mode, and senses the driving characteristic value of the second pixel
(P2) through the first to i-th reference lines (RL1 to RLi) for the second sensing mode. That is, the sensing part 320
senses the current flowing in the reference line (RL) in accordance of the driving of first or second pixel (P1, P2) for the
first or second sensing mode, generates sensing data (Sdata) using the sensed current, and provides the generated
sensing data (Sdata) to the timing controller 400.

[0052] Asshown in FIG. 4, the sensing part 320 according to one embodiment of the present invention includes a shift
register 321, a sampling/holding part 323, an output switch 325, and an analog-to-digital converter 327. The shift register
321 generates and outputs firstto i-th sampling output signals (SOS1 to SOSi) which are sequentially shifted in accordance
with a sampling clock signal (Csam) supplied from the external, that is, timing controller 400.

[0053] The sampling/holding part 323 includes first to i-th sensing channels (SCH), and first to i-th sampling/holders
(SH1 to SHi) connected with the first to i-th reference lines (RL1 to RLi) by each channel. Each of the first to i-th
sampling/holders (SH1 to SHi) samples a sensing voltage corresponding to the current flowing in the reference line (RL)
by the driving of first or second pixel (P1, P2) in accordance with the first or second sensing mode, and holds the sampled
sensing voltage.

[0054] A sensing channel capacitor (Csch) is also connected in parallel with the first to i-th sensing channels (SCH).
The output switch 325 includes first to i-th switching elements (SD1 to SDi) respectively connected with output terminals
of the first to i-th sampling/holders (SH1 to SHi). As the first to i-th switching elements (SD1 to SDi) are sequentially
switched in accordance with the first to i-th sampling output signals (SOS1 to SOSi) sequentially output from the shift
register 321, the sensing voltages being held in the first to i-th sampling/holders (SH1 to SHi) are sequentially supplied
to the analog-to-digital converter 327.

[0055] The analog-to-digital converter 327 generates sensing data (Sdata) by converting the sensing voltage sequen-
tially supplied from the output switch 325 into digital data, and provides the generated sensing data (Sdata).

[0056] Referring again to FIGs. 2 and 3, the timing controller 400 operates the scan driver 200 and the source driver
300 in the first sensing mode, the second sensing mode or the display panel based on power on/off signal (PS) supplied
from an external driving system or vertically-synchronized signal of timing synchronized signal (TSS). In this instance,
the timing synchronized signal (TSS) may include vertically-synchronized signal, horizontally-synchronized signal, data
enable signal and clock signal.

[0057] For the first sensing mode, the timing controller 400 generates signals (DATA, DCS, SCS, Csam) needed to
drive the scan driver 200 and the source driver 300 so as to make the current flow in the reference line (RL) in accordance
with the driving of first pixel (P1). For the second sensing mode, the timing controller 400 generates signals (DATA,
DCS, SCS, Csam) needed to drive the scan driver 200 and the source driver 300 so as to make the current flow in the
reference line (RL) in accordance with the driving of second pixel (P2).

[0058] For the sensing mode, the timing controller 400 detects a pixel current for each pixel based on sensing data
(Sdata) for each pixel provided from the sensing part 320 of the source driver 300, calculates an offset value for each
pixel and a gain value for each pixel using the pixel current for each pixel, and stores the calculated values in a memory
410. For the display mode, the timing controller 400 corrects input data (Idata) for each pixel in accordance with the
offset value and gain value stored in the memory 410, and provides the corrected input data to the source driver 300.
[0059] In more detail, for the sensing mode, the timing controller 400 detects a characteristic variation in accordance
with the pixel current of driving transistor (Tdr) for each pixel using sensing data (Sdata) for each pixel provided from
the sensing part 320 of the source driver 300, and compensates for the data using the characteristic variation. In other
words, the timing controller 400 calculates compensation data for each pixel so as to compensate for mobility and
threshold voltage of driving transistor (Tdr) for each pixel based on pixel current for each pixel in accordance with the
sensing data (Sdata) for each pixel, stores the calculated compensation data in the memory 410, and corrects the
corresponding input data using the compensation data for each pixel stored in the memory 410 for the display mode.
[0060] In the organic light emitting display device according to the embodiment of the present invention, the first and
second pixels (P1, P2) of the neighboring two pixels in the length direction of the scan line (SL) are connected with one
reference line (RL) in common, whereby the reference lines (RL) of the display panel 100 are reduced by half so that
the number of reference lines (RL) formed on the display panel 100 is the half of the number of data lines (DL).

[0061] Thus, in comparison to the number of data lines (DL), the number of sensing channels prepared in the source
driver 300 connected in one-to-one correspondence with the reference lines (RL) formed on the display panel 100 is
reduced by half so that it is possible to reduce the number of channels of the source driver 300, which enables to facilitate
a design of the source driver 300.

[0062] According to the structure of the present invention in which the neighboring two pixels of the first and second
pixels (P1, P2) use one reference line (RL) in common, the driving characteristic values of the first and second pixels
(P1, P2) can be sensed through the first and second sensing modes, and improved picture quality can be achieved by
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compensating the driving variation for each pixel in the method of correcting the data for the corresponding pixel based
on the sensing data for each pixel.

[0063] In the presentinvention, FIG. 5A is a waveform diagram showing a driving waveform of first and second pixels
in accordance with the first TFT sensing mode of the first sensing mode, and FIG. 5B illustrates the driving of first and
second pixels in accordance with a sensing period of the driving waveform shown in FIG. 5A. In more detail, a method
for sensing the current flowing in the driving transistor of the first pixel, that is, the driving characteristic value of the first
pixel in accordance with the first TFT sensing mode of the first sensing mode will be described with reference to FIGs.
5A and 5B.

[0064] First, the first TFT sensing mode of the first sensing mode may include an addressing period (T1), a pre-charging
period (T2) and a sensing period (T3). In the first TFT sensing mode of the first sensing mode, the high-potential voltage
(EVdd) selected by the voltage selector 500 is supplied to the second driving power line (PL2).

[0065] For the addressing period (T1), the reference voltage (Vref) is supplied to the reference line (RLK) as the first
switch (SW1) is turned-on by the first on/off signal (SS1) of the switch-on voltage (Von), and the reference line (RLk) is
disconnected from the sensing part 320 as the second switch (SW2) is turned-off by the second switch on/off signal
(8S2) of the switch-off voltage (Voff). Also, all the first and second switching transistors (Tswl, Tsw2) of the first and
second pixels (P1, P2) are turned-on by the first and second scan pulses (SP1, SP2) of the gate-on voltage (Von)
supplied from the scan driver 200 to the first and second scan lines (SL1, SL2). In synchronization with the above, a
sensing data voltage (Vdata) is supplied from the source driver 300 to the first data line (DLj), and a black data voltage
(Vblack), which is OV or is not more than the threshold voltage of the driving transistor (Tdr), is supplied to the second
data line (DLj+1).

[0066] Accordingly, the sensing data voltage (Vdata) and the reference voltage (Vref) are respectively supplied to the
first and second nodes (n1, n2) of the first pixel (P1), whereby a differential voltage (Vdata-Vref) between the sensing
data voltage (Vdata) and the reference voltage (Vref) is charged in the capacitor (Cst) of the first pixel (P1). In this
instance, the black data voltage (Vblack) and the reference voltage (Vref) are supplied to the first and second nodes
(n1, n2) of the second pixel (P2), whereby a differential voltage (Vblack-Vref) between the black data voltage (Vblack)
and the reference voltage (Vref) is charged in the capacitor (Cst) of the second pixel (P2). For the addressing period
(T1), the organic light emitting diodes (OLED) of the first and second pixels (P1, P2) do not emit light due to the high-
potential voltage (EVdd) supplied to the second driving power line (PL2).

[0067] For the pre-charging period (T2), the reference voltage (Vref) is supplied to the reference line (RLk) as the first
switch (SW1) is maintained in the turned-on state by the first switch on/off signal (SS1) of the switch-on voltage (Von),
and the reference line (RLk) is connected with the sensing part 320 as the second switch (SW2) is turned-on by the
second switch on/off signal (SS2) of the switch-on voltage (Von). For the pre-charging period (T2), accordingly, the
reference line (RLK), a parasitic capacitor (Cline) connected with the reference line (RLk) and the sensing channel
capacitor (Csch, see FIG. 4) connected with the sensing channel (SCH) are pre-charged with the reference voltage (Vref).
[0068] For the pre-charging period (T2), each of the first switching transistor (Tsw1) of the first pixel (P1) and the
second switching transistor (Tsw2) of the second pixel (P2) is turned-off by the first scan pulse (SP1) of the gate-off
voltage (Voff) supplied from the scan driver 200 to the first scan line (SL1), and each of the second switching transistor
(Tsw2) of the first pixel (P1) and the first switching transistor (Tsw1) of the second pixel (P2) is maintained in the turned-
on statue by the second scan pulse (SP2) of the gate-on voltage (Von) supplied from the scan driver 200 to the second
scan line (SL2).

[0069] For the sensing period (T3), the reference voltage (Vref) supplied to the reference line (RLk) is blocked as the
first switch (SW1) is turned-off by the first switch on/off signal (SS1) of the switch-off voltage (Voff), and the connection
between the reference line (RLk) and the sensing part 320 is maintained as the second switch (SW2) is maintained in
the turned-on state by the second switch on/off signal (SS2) of the switch-on voltage (Von). Also, the first switching
transistor (Tsw1) of the first pixel (P1) and the second switching transistor (Tsw2) of the second pixel (P2) are maintained
in the turned-off state, and the second switching transistor (Tsw2) of the first pixel (P1) and the first switching transistor
(Tsw1) of the second pixel (P2) are maintained in the turned-on state.

[0070] For the sensing period (T3), accordingly, even though the first switch (SW1) is turned-off, the voltage charged
in the capacitor (Cst) of the second pixel (P2) is smaller than the threshold voltage of the driving transistor (Tdr) of the
second pixel (P2), whereby the driving transistor (Tdr) of the second pixel (P2) is not driven and the current does not
flow in the second pixel (P2).

[0071] Meanwhile, for the sensing period (T3), as the first switch (SW1) is turned-off, the driving transistor (Tdr) of the
first pixel (P1) is driven by the voltage charged in the capacitor (Cst) of the first pixel (P1) so that the current of the first
pixel (P1) flowing to the driving transistor (Tdr) of the first pixel (P1) from the first driving power line (PL1) flows in the
sensing channel capacitor (Csch, see FIG. 4) and the parasitic capacitor (Cline) connected with the reference line (RLk)
via the reference line (RLk). As a result, the voltage of the reference line (RLK) is linearly raised from the pre-charged
reference voltage (Vref). Accordingly, the sensing part 320 of the source driver 300 generates the sensing data (Sdata)
by sensing the first pixel current of the first pixel (P1) flowing in the reference line (RL) via the reference line (RLk), and
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provides the generated sensing data (Sdata) to the timing controller 400.
[0072] In more detail, the voltage of the reference line (RLK) is raised in proportion to the current of the first pixel (P1).
Thus, if the second switch (SW2) is turned-off at a specific timing point (t2), and the voltage of the reference line (RLk)
is sampled in the sampling/holder (SH) of the sensing part 320, the first pixel current (Ip4) flowing in the driving transistor
(Tdr) of the first pixel (P1) may be calculated by (Math Formula 1) below.

(Math Formula 1)
(Cline + Csch)x(V2-V1)
(t2-t1)

[0073] In the above (Math Formula 1), ’Ip4’ is the first pixel current, ’Cline’ is a capacitance of the parasitic capacitor
connected with the reference line (RLk), 'Csch’ is a capacitance of the sensing channel capacitor connected with the
sensing channel (SCH) of the source driver, 'V1’ i s the voltage of the reference line (RLk) sampled at the time point of
't1’ of the sensing period (T3) shown in FIG. 5A, and’V2’ is the voltage of the reference line (RLk) sampled at the time
point of 't2’ of the sensing period (T3) shown in FIG. 5A. For example, assuming the capacitance (Cline + Csch) of the
capacitor connected with the reference line (RLKk) is '50pF’, the voltage change between 't1’ and 't2’ (V2 -V1) is "1V,
and the time At(t2 - t1) is "100 us’, the pixel current (Ip,) calculated by the above (Math Formula 1) is '500nA’.

[0074] Additionally, if the voltage at a charging start point of the reference line (RLk) corresponds to the reference
voltage (Vref), the voltage of the reference line (RLk) is sensed once at a time point of 't2’, and the first pixel current
(Ip4) can be calculated by (Math Formula 2) below.

I.Pl (I .PZ) =

(Math Formula 2)
(Cline + Csch) x (V2 - Vref)

[0075] The sensing data (Sdata) corresponding to the first pixel current (Ip4) of the first pixel (P1), which is sensed for
the first TFT sensing mode of the first sensing mode, is provided to the timing controller 400.

[0076] Next, FIG. 6A is a waveform diagram showing a driving waveform of first and second pixels in accordance with
the second TFT sensing mode of the second sensing mode, and FIG. 6B illustrates the driving of first and second pixels
in accordance with a sensing period of the driving waveform shown in FIG. 6A. A method for sensing the current flowing
in the driving transistor of the second pixel, that is, the driving characteristic value of the second pixel in accordance
with the second TFT sensing mode of the second sensing mode will be described with reference to FIGs. 6A and 6B.
[0077] First, as in the first TFT sensing mode of the first sensing mode, the second TFT sensing mode of the second
sensing mode may include an addressing period (T1), a pre-charging period (T2), and a sensing period (T3). Except
that a black data voltage (Vblack) is supplied to the first data line (DLj), a sensing data voltage (Vdata) is supplied to the
second data line (DLj+1), and the aforementioned second scan pulse (SP2) is supplied to the first scan line (SL1), and
the aforementioned first scan pulse (SP1) is supplied to the second scan line (SL2), the remaining driving waveforms
of the second TFT sensing mode are the same as those of the first TFT sensing mode.

[0078] For the sensing period (T3) of the second TFT sensing mode, as the first switch (SW1) is turned-off, the driving
transistor (Tdr) of the second pixel (P2) is driven by the voltage charged in the capacitor (Cst) of the second pixel (P2)
so that the current of the second pixel (P2) flowing to the driving transistor (Tdr) of the second pixel (P2) from the first
driving power line (PL1) flows in the sensing channel capacitor (Csch, see FIG. 4) and the parasitic capacitor (Cline)
connected with the reference line (RLKk) via the reference line (RLk). As a result, the voltage of the reference line (RLk)
is linearly raised from the pre-charged reference voltage (Vref). Accordingly, the sensing part 320 of the source driver
300 generates sensing data (Sdata) by sensing a second pixel current of the second pixel (P2) flowing in the reference
line (RL), and provides the generated sensing data (Sdata) to the timing controller 400.

[0079] Meanwhile, for the sensing period (T3) of the second TFT sensing mode, even though the first switch (SW1)
is turned-off, the voltage charged in the capacitor (Cst) of the first pixel (P1) is smaller than the threshold voltage of the
driving transistor (Tdr) of the first pixel (P1), whereby the driving transistor (Tdr) of the first pixel (P1) is not driven and
the current does not flow in the first pixel (P1). The sensing data (Sdata) corresponding to the second pixel current (Ip,)
of the second pixel (P2), which is sensed for the second TFT sensing mode of the second sensing mode, is provided
to the timing controller 400.

IPI(IPZ) =
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[0080] For each TFT sensing mode of the first and second sensing modes, the timing controller 400 detects the
characteristic variation in the pixel current of the driving transistor (Tdr) for each pixel based on the sensing data (Sdata)
for each pixel provided from the sensing part 320 of the source driver 300, and compensates for the data based on the
characteristic variation. For example, the timing controller 400 calculates the sensing voltage in accordance with the
sensing data (Sdata) for each pixel, and calculates the pixel current (Ip4, Ip,) of the driving transistor (Tdr) for each pixel
through the (Math Formula 1) or (Math Formula 2). Herein, USP 7,982,695 discloses that the timing controller detects
mobility variation of pixels (mobility ratio between corresponding pixel and reference pixel) and threshold voltage of
driving transistor (Tdr) using the function for calculating a pixel current in accordance with threshold voltage and mobility,
calculates gain data to compensate for the mobility variation and offset data to compensate for the detected threshold
voltage, and stores the calculated gain data and offset data in a Look-up Table of memory 410, which is incorporated
by reference in its entirety.

[0081] Next, FIG. 7A is a waveform diagram showing a driving waveform of first and second pixels in accordance with
the first OLED sensing mode of the first sensing mode, and FIG. 7B illustrates the driving of first and second pixels in
accordance with a sensing period of the driving waveform shown in FIG. 7A. A method for sensing the voltage of the
OLED included in the first pixel, that is, the driving characteristic value of the first pixel in accordance with the first OLED
sensing mode of the first sensing mode will be described with reference to FIGs. 7A and 7B.

[0082] First, as in the first TFT sensing mode of the first sensing mode, the first OLED sensing mode of the first sensing
mode may include an addressing period (T1), a pre-charging period (T2) and a sensing period (T3). In the first OLED
sensing mode of the first sensing mode, the low-potential voltage (EVss) selected by the voltage selector 500 is supplied
to the second driving power line (PL2).

[0083] For the addressing period (T1), the reference voltage (Vref) is supplied to the reference line (RLk) as the first
switch (SW1) is turned-on by the first on/off signal (SS1) of the switch-on voltage (Von), and the reference line (RLk) is
disconnected from the sensing part 320 as the second switch (SW2) is turned-off by the second switch on/off signal
(SS2) of the switch-off voltage (Voff). Also, all the first and second switching transistors (Tswl, Tsw2) of the first and
second pixels (P1, P2) are turned-on by the first and second scan pulses (SP1, SP2) of the gate-on voltage (Von)
supplied from the scan driver 200 to the first and second scan lines (SL1, SL2).

[0084] In synchronization with the above, a black data voltage (Vblack), which is OV or is not more than the threshold
voltage of the driving transistor (Tdr), is supplied to the first and second data lines (DLj, DLj+1) from the source driver
300. Accordingly, the black data voltage (Vblack) and the reference voltage (Vref) are respectively supplied to the first
and second nodes (n1, n2) of the first and second pixels (P1, P2), whereby a differential voltage (Vblack-Vref) between
the black data voltage (Vblack) and the reference voltage (Vref) is charged in the capacitor (Cst) of the first and second
pixels (P1, P2). For the addressing period (T1), the organic light emitting diodes (OLED) of the first and second pixels
(P1, P2) do not emit light due to the reference voltage (Vref) supplied to the second node (n2) through the turned-on
second switching transistor (Tsw2).

[0085] For the pre-charging period (T2), the reference voltage (Vref) is supplied to the reference line (RLk) as the first
switch (SW1) is maintained in the turned-on state by the first switch on/off signal (SS1) of the switch-on voltage (Von),
and the reference line (RLk) is connected with the sensing part 320 as the second switch (SW2) is turned-on by the
second switch on/off signal (SS2) of the switch-on voltage (Von). For the pre-charging period (T2), accordingly, the
reference line (RLK), a parasitic capacitor (Cline) connected with the reference line (RLk) and the sensing channel
capacitor (Csch, see FIG. 4) connected with the sensing channel (SCH) are pre-charged with the reference voltage (Vref).
[0086] For the pre-charging period (T2), each of the first switching transistor (Tsw1) of the first pixel (P1) and the
second switching transistor (Tsw2) of the second pixel (P2) is turned-off by the first scan pulse (SP1) of the gate-off
voltage (Voff) supplied from the scan driver 200 to the first scan line (SL1), and each of the second switching transistor
(Tsw2) of the first pixel (P1) and the first switching transistor (Tsw1) of the second pixel (P2) is maintained in the turned-
on statue by the second scan pulse (SP2) of the gate-on voltage (Von) supplied from the scan driver 200 to the second
scan line (SL2).

[0087] For the sensing period (T3), the reference voltage (Vref) supplied to the reference line (RLk) is blocked as the
first switch (SW1) is turned-off by the first switch on/off signal (SS1) of the switch-off voltage (Voff), and the connection
between the reference line (RLk) and the sensing part 320 is maintained as the second switch (SW2) is maintained in
the turned-on state by the second switch on/off signal (SS2) of the switch-on voltage (Von). Also, the first switching
transistor (Tsw1) of the first pixel (P1) and the second switching transistor (Tsw2) of the second pixel (P2) are maintained
in the turned-off state, and the second switching transistor (Tsw2) of the first pixel (P1) and the first switching transistor
(Tsw1) of the second pixel (P2) are maintained in the turned-on state.

[0088] For the sensing period (T3), accordingly, the voltage charged in the capacitor (Cst) of each of the first and
second pixels (P1, P2) is smaller than the threshold voltage of the corresponding driving transistor (Tdr), whereby the
driving transistor (Tdr) of each of the first and second pixels (P1, P2) is not driven. Also, since the second switching
transistor (Tsw2) of the first pixel (P1) is in the turned-off state, the OLED of the first pixel (P1) does not emit light so
that the current does not flow in the first pixel (P1).
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[0089] Meanwhile, as the first switch (SW1) is turned-off, the current flows from the reference line (RLKk) to the second
driving power line (PL2) through the second switching transistor (Tsw2) of the first pixel (P1) and the OLED due to the
discharge of reference voltage (Vref) pre-charged in the sensing channel capacitor (Csch, see FIG. 4) and parasitic
capacitor (Cline) connected with the reference line (RLk), whereby the voltage of the reference line (RLk) is reduced
from the pre-charged reference voltage (Vref). Accordingly, the sensing part 320 of the source driver 300 generates
sensing data (Sdata) by sensing the first pixel voltage corresponding to the voltage (Vq, gp) between anode and cathode
electrodes of the OLED of the first pixel (P1) through the reference line (RLk) at a specific time point (t) after the first
switch (SW1) is turned-off, and then provides the generated sensing data (Sdata) to the timing controller 400.

[0090] In this instance, a light emitting amount of the OLED is proportional to the flowing current. However, if the OLED
is degraded, a light emitting amount of the OLED is lowered under the condition of the same flowing current so that
efficiency is lowered and thus the voltage of the OLED is raised. Based on current-voltage characteristics according to
the degradation of the OLED, the voltage (Vo gp) between the anode and cathode electrodes of the OLED is sensed
so as to obtain a more accurate degradation level of the OLED in the sensing part 320 for the first OLED sensing mode.
[0091] The sensing data (Sdata) corresponding to the first pixel voltage of the first pixel (P1), which is sensed for the
first OLED sensing mode of the first sensing mode, is provided to the timing controller 400.

[0092] Next, FIG. 8A is a waveform diagram showing a driving waveform of first and second pixels in accordance with
the second OLED sensing mode of the second sensing mode, and FIG. 8B illustrates the driving of first and second
pixels in accordance with a sensing period of the driving waveform shown in FIG. 8A. A method for sensing the voltage
of the OLED included in the second pixel, that is, the driving characteristic value of the second pixel in accordance with
the second OLED sensing mode of the second sensing mode will be described with reference to FIGs. 8A and 8B.
[0093] First, as in the first OLED sensing mode of the first sensing mode, the second OLED sensing mode of the
second sensing mode may include an addressing period (T1), a pre-charging period (T2), and a sensing period (T3).
Except that the aforementioned second scan pulse (SP2) is supplied to the first scan line (SL1) and the aforementioned
first scan pulse (SP1) is supplied to the second scan line (SL2), the remaining driving waveforms of the second OLED
sensing mode are the same as those of the first OLED sensing mode.

[0094] For the sensing period (T3) of the second OLED sensing mode, the voltage charged in the capacitor (Cst) of
each of the first and second pixels (P1, P2) is smaller than the threshold voltage of the driving transistor (Tdr) of the
corresponding driving transistor (Tdr), whereby the driving transistor (Tdr) of each of the first and second pixels (P1, P2)
is not driven. Also, as the second switching transistor (Tsw2) of the first pixel (P1) is turned-off, the OLED of the first
pixel (P1) does not emit light so that the current does not flow in the first pixel (P1).

[0095] Meanwhile, as the first switch (SW1) is turned-off, the current flows from the reference line (RLKk) to the second
driving power line (PL2) through the first switching transistor (Tsw1) of the second pixel (P2) and the OLED due to the
discharge of reference voltage (Vref) pre-charged in the sensing channel capacitor (Csch, see FIG. 4) and parasitic
capacitor (Cline) connected with the reference line (RLk), whereby the voltage of the reference line (RLk) is reduced
from the pre-charged reference voltage (Vref).

[0096] Accordingly, the sensing part 320 of the source driver 300 generates sensing data (Sdata) by sensing the
second pixel voltage corresponding to the voltage (Vg gp) between anode and cathode electrodes of the OLED of the
second pixel (P2) through the reference line (RLk) at a specific time point (t) after the first switch (SW1) is turned-off,
andthen provides the generated sensing data (Sdata) to the timing controller 400. The sensing data (Sdata) corresponding
to the second pixel voltage of the second pixel (P2), which is sensed for the second OLED sensing mode of the second
sensing mode, is provided to the timing controller 400.

[0097] The timing controller 400 compensates for the data by detecting the characteristic variation (or deviation of
degradation) in accordance with the voltage of organic light emitting diode (OLED) for each pixel based on the sensing
data (Sdata) for each pixel provided from the sensing part 320 of the source driver 300 for the respective OLED sensing
modes of the first and second sensing modes. For example, the timing controller 400 calculates the sensing voltage for
each pixel in accordance with the sensing data (Sdata) for each pixel, calculates the threshold voltage (or anode voltage)
of organic light emitting diode (OLED) for each pixel based on the sensing voltage for each pixel, calculates offset data
for each pixel so as to compensate for the threshold voltage variation of organic light emitting diode (OLED) for each
pixel, and stores the calculated data in a Look-up Table of memory 410.

[0098] Next, FIG. 9 is a waveform diagram showing a driving waveform of first and second pixels in accordance with
the display mode. An operation of the first and second pixels in accordance with the display mode will be described with
reference to FIG. 9 in connection with FIG. 3.

[0099] First, the display mode may include an addressing period (AP) and a light emitting period (EP). For the display
mode, the low-potential voltage (EVss) selected by the voltage selector 500 is supplied to the second driving power line
(PL2). For the addressing period (AP), the reference voltage (Vref) is supplied to the reference line (RLk) as the first
switch (SW1) is turned-on by the first switch on/off signal (SS1) of the switch-on voltage (Von), and the reference line
(RLK) is disconnected from the sensing part 320 as the second switch (SW2) is turned-off by the second switch on/off
signal (SS2) of the switch-off voltage (Voff).
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[0100] Also, all the first and second switching transistors (Tswl, Tsw2) of the first and second pixels (P1, P2) are
turned-on by the first and second scan pulses (SP1, SP2) of the gate-on voltage (Von) supplied from the scan driver
200 to the first and second scan lines (SL1, SL2). In synchronization with the above, the data voltages (Vdata) for
displaying images are respectively supplied from the source driver 300 to the first and second data lines (DLj, DLj+1).

[0101] Thus, the data voltage (Vdata) and the reference voltage (Vref) are respectively supplied to the first and second
nodes (n1, n2) of the first and second pixels (P1, P2), whereby the differential voltage (Vdata-Vref) between the data
voltage (Vdata) and the reference voltage (Vref) is charged in the capacitor (Cst) of the respective pixels (P1, P2). For
the addressing period (T1), the organic light emitting diodes (OLED) of the first and second pixels (P1, P2) do not emit
light due to the reference voltage (Vref) supplied to the second node (n2) through the second switching transistor (Tsw2)
being turned-on. Also, the data voltage (Vdata) comprises the compensation voltage for compensating the driving var-
iation for each pixel based on the sensing data (Sdata) for each pixel sensed by the sensing mode.

[0102] For the light emitting period (EP), all the first and second switching transistors (Tswl, Tsw2) of the first and
second pixels (P1, P2) are turned-off by the first and second pulses (SP1, SP2) of the gate-off voltage (Voff) supplied
from the scan driver 200 to the first and second scan lines (SL1, SL2). Thus, the respective driving transistors (Tdr) of
the first and second pixels (P1, P2) are driven by the voltage charged in the capacitors (Cst) of the first and second
pixels (P1, P2), whereby the organic light emitting diodes (OLED) of the first and second pixels (P1, P2) emit lights by
the current flowing in the driving transistors (Tdr).

[0103] FIG. 10 illustrates a pixel arrangement structure of the display panel in the organic light emitting display device
according to the embodiment of the present invention. As shown in FIG. 10, the display panel 100 includes the first pixel
column of the first pixel (P1) and the second pixel column of the second pixel (P2) which use one reference line (RL) in
common.

[0104] For the first pixel (P1) of the first pixel column, the first switching transistor (Tsw1) is connected with the first
scan line (SL1), and the second switching transistor (Tsw2) is connected with the second scan line (SL2). For the second
pixel (P2) of the second pixel column, the first switching transistor (Tsw1) is connected with the second scan line (SL2),
and the second switching transistor (Tsw2) is connected with the first scan line (SL1). The driving characteristic values
of the first and second pixels (P1, P2) are divided and sensed by the aforementioned first and second sensing modes
through the scan pulses (SP1, SP2) supplied to the first and second scan lines (SL1, SL2).

[0105] The display panel 100 includes the first and second pixel columns which are repetitively arranged thereon.
Along the length direction of the scan line (SL), unit pixels are repetitively arranged, wherein each unit pixel includes
red (R), green (G) and blue (B) pixels. In the display panel 100 including the above pixel arrangement structure, the first
half of the red (R), green (G) and blue (B) pixels formed in one horizontal line can be sensed by the first sensing mode,
and the second half of the red (R), green (G) and blue (B) pixels can be sensed by the second sensing mode, but not
necessarily. The pixels to be sensed by each of the first and second sensing modes may depend on the pixel arrangement
structure.

[0106] Further, the display panel 100 may include unit pixels repetitively arranged, wherein each unit pixel includes
white (W), red (R), green (G) and blue (B) pixels. In this instance, all the white (W) and green (G) pixels formed in one
horizontal line can be sensed by the first sensing mode, and all the red (R) and blue (B) pixels can be sensed by the
second sensing mode, but not necessarily. The pixels to be sensed by each of the first and second sensing modes can
depend on the pixel arrangement structure.

[0107] FIG. 11 illustrates a pixel arrangement structure of the display panel in the organic light emitting display device
according to another embodiment of the present invention. As shown in FIG. 11, the display panel 100 includes the first
pixel column of the first pixel (P1) and the second pixel column of the second pixel (P2) which use one reference line
(RL) in common. In this instance, two of the first pixel (P1) being adjacent to each other in the length direction of the
scan line (SL) have the different connection structures, and two of the second pixel (P2) being adjacent to each other
in the length direction of the scan line (SL) have the different connection structures.

[0108] Thatis, in case of any one of the adjacent two of first pixel (P1), the first switching transistor (Tsw1) is connected
with the first scan line (SL1), and the second switching transistor (Tsw2) is connected with the second scan line (SL2).
Meanwhile, in case of the remaining one of the adjacent two of first pixel (P1), the first switching transistor (Tsw1) is
connected with the second scan line (SL2), and the second switching transistor (Tsw2) is connected with the first scan
line (SL1). Similarly, in case of any one of the adjacent two of second pixel (P2), the first switching transistor (Tsw1) is
connected with the second scan line (SL2), and the second switching transistor (Tsw2) is connected with the first scan
line (SL1). Meanwhile, in case of the remaining one of the adjacent two of second pixel (P2), the first switching transistor
(Tsw1) is connected with the first scan line (SL1), and the second switching transistor (Tsw2) is connected with the
second scan line (SL2).

[0109] The driving characteristic values of the first and second pixels (P1, P2) are divided and sensed by the afore-
mentioned first and second sensing modes through the scan pulses (SP1, SP2) supplied to the first and second scan
lines (SL1, SL2).

[0110] On the display panel 100, there are the first and second pixel columns which are repetitively arranged thereon.
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Along the length direction of the scan line (SL), there are unit pixels repetitively arranged, wherein each unit pixel includes
red (R), green (G) and blue (B) pixels. In the display panel 100 including the above pixel arrangement structure, all the
red (R) pixels and the first half of green (G) pixels formed in one horizontal line are sensed by the first sensing mode,
and the second half of green (G) pixels and all the blue (B) pixels formed in one horizontal lines are sensed by the
second sensing mode, but not necessarily. The pixels to be sensed by each of the first and second sensing modes may
depend on the pixel arrangement structure.

[0111] On the display panel 100, there may be unit pixels repetitively arranged, wherein each unit pixel may include
white, red (R), green (G) and blue (B) pixels. In this instance, all the white (W) and blue (B) pixels formed in one horizontal
line may be sensed by the first sensing mode, and all the red (R) and green (G) pixels may be sensed by the second
sensing mode, but not necessarily. The pixels to be sensed by each of the first and second sensing modes may depend
on the pixel arrangement structure.

[0112] According to an embodiment of the present invention, the first and second pixels (P1, P2), that is, the two pixels
being adjacent to each other in the length direction of the scan line are connected with one reference line (RL) in common
so that the number of reference lines (RL) is reduced by half, and thus the number of reference lines (RL) formed on
the display panel 100 is the half of the number of data lines (DL).

[0113] Also, in comparison to the number of data lines (DL), the number of sensing channels prepared in the source
driver 300 connected in one-to-one correspondence with the reference lines (RL) formed on the display panel 100 is
reduced by half so that it is possible to reduce the number of channels of the source driver 300, which enables to facilitate
a design of the source driver 300.

[0114] According to the structure of the present invention in which the neighboring two pixels of the first and second
pixels (P1, P2) uses one reference line (RL) in common, the driving characteristic values of the first and second pixels
(P1, P2) can be sensed through the first and second sensing modes, and improved picture quality may be achieved by
compensating the driving variation for each pixel in the method of correcting the data for the corresponding pixel based
on the sensing data for each pixel, to thereby increase a lifespan of the organic light emitting display device.

[0115] It will be apparent to those skilled in the art that various modifications and variations can be made in the present
invention without departing from the scope of the inventions. Thus, it is intended that the present invention covers the
modifications and variations of this invention provided they come within the scope of the appended claims and their
equivalents.

Claims
1.  An organic light emitting display device comprising:

a plurality of scan lines (SL1, SL2) arranged along a direction;

a plurality of pairs of data lines (DL1, DLn) arranged perpendicular to the scan lines, wherein each pair of data
lines (DL1, DLn) consists of a first data line (DLj) and a second data line (DLj+1) directly adjacent to the first
data line (DLj);

a plurality of reference lines (RL1, RLi) arranged parallel to the data lines (DL1, DLn), wherein each reference
line (RL1, RLi) of the plurality of reference lines (RL1, RLi) is arranged between the first data line (DLj) and the
second data line (DLj+1) of a corresponding pair of data lines (DL1, DLn);

a display panel (100) including pairs of pixels (P1, P2), each pair of pixels including a first pixel (P1) connected
with the first data line (DLj) and first and second scan lines (SL1, SL2), and a second pixel (P2) connected with
the second dataline (DLj+1) and the firstand second scan lines, wherein the reference line (RLk) that corresponds
to a respective pair of neighboring data lines (DLj, DLj+1) is connected in common with the first and second
pixels (P1, P2) of the pairs of pixels that correspond to the respective pair of neighboring data lines (DLj, DLj+1),
and the first pixel (P1) and the second pixel (P2) are directly neighboring in a length direction of the scan lines;
a source driver (300) configured to drive the data lines (DL1, DLn) and to operate a first sensing mode for
sensing driving characteristic values of the first pixel (P1) and a second sensing mode for sensing driving
characteristic values of the second pixel (P2) through the reference line (RLk); and

a scan driver (200) configured to individually supply the first and second scan lines (SL1, SL2) by first and
second scan pulses (SP1, SP2), therewith driving only the first pixel (P1) for the first sensing mode or only the
second pixel (P2) for the second sensing mode, wherein the first and second pixels (P1, P2) of each pair of
pixels include:

an organic light emitting diode (OLED);

a driving transistor (Tdr) configured to control a current flowing in the organic light emitting diode (OLED);
a first switching transistor (Tsw1) configured to supply a data voltage, supplied to the corresponding data

13



10

15

20

25

30

35

40

45

50

55

EP 2 889 861 B1

line, to a first node (n1) connected with a gate electrode of the driving transistor (Tdr);

a second switching transistor (Tsw2) configured to supply a reference signal from the reference line (RLk)
to a second node (n2) connected between the organic light emitting diode (OLED) and the driving transistor
(Tdr): and

a capacitor (Cst) connected between the first and second nodes (n1, n2),

wherein the first switching transistor (Tsw1) of the first pixel (PI) is connected with the first scan line (SL1), and
the second switching transistor (Tsw2) of the first pixel (P1) is connected with the second scan line (SL2), and
wherein the first switching transistor (Tsw1) of the second pixel (P2) is connected with the second scan line
(SL2), and the second switching transistor (Tsw2) of the second pixel (P2) is connected with the first scan line
(SL1).

The organic light emitting display device according to claim 1, wherein the scan driver (200) is further configured to
drive only the first pixel (P1) by supplying the first scan pulse (SP1) to the first scan line (SL1) and supplying the
second scan pulse (SP2) to the second scan line (SL2) in the first sensing mode, and drive only the second pixel
(P2) by supplying the second scan pulse (SP2) to the first scan line (SL1) and supplying the first scan pulse (SP1)
to the second scan line (SL2) in the second sensing mode.

The organic light emitting display device according to claim 1, wherein the source driver (300) includes:

a data voltage supplier configured to supply the data voltage to each of the first and second data lines (DLj,
DLj+ 1); and

a sensing part (320) configured to sense the driving characteristic value of the first pixel (P1) of each pair of
pixels through the reference line (RLk) for the first sensing mode, and sense the driving characteristic value of
the second pixel (P2) of each pair of pixels through the reference line (RLk) for the second sensing mode.

The organic light emitting display device according to claim 3, further comprising:

a first switching element (SW1) configured to pre-charge the reference line (RLk) with the reference voltage
(Vref) for a pre-charging period of the first and second sensing modes; and

a second switching element (SW2) configured to connect the reference line (RLk) with the sensing part (320)
for a sensing period of the first and second sensing modes,

wherein the first and second switching elements are formed in the display panel (100) or source driver (300).

The organic light emitting display device according to claim 4, wherein the display panel (100) further includes a
voltage selector (500) configured to selectively supply a high potential voltage or low-potential voltage to a cathode
electrode of the organic light emitting diode (OLED) included in each of the first and second pixels (P1, P2).

The organic light emitting display device according to claim 5, wherein the driving characteristic value of each of
the first and second pixels (P1, P2) corresponds to a current flowing in the corresponding driving transistor (Tdr), and
wherein the sensing part (320) of the source driver (300) is further configured to sense the current flowing in the
driving transistor (Tdr) of the first pixel (P1) through the reference line (RLk) in accordance with the driving of the
firstand second scan lines (SL1, SL2) for the sensing period of the first sensing mode, and sense the current flowing
in the driving transistor (Tdr) of the second pixel (P2) through the reference line (RLk) in accordance with the driving
of the first and second scan lines (SL1, SL2) for the sensing period of the second sensing mode.

The organic light emitting display device according to claim 6, wherein the voltage selector (500) is further configured
to supply the high-potential voltage to the cathode electrode of the organic light emitting diode (OLED) included in
the first and second pixels (P1, P2) for the first and second sensing modes.

The organic light emitting display device according to claim 7, wherein the driving characteristic value of each of
the first and second pixels (P1, P2) corresponds to a current flowing in the corresponding organic light emitting
diode (OLED), and

wherein the sensing part (320) of the source driver (300) is further configured to sense a voltage of the organic light
emitting diode (OLED) included in the first pixel (P1) through the reference line (RLk) in accordance with the driving
of the first and second scan lines (SL1, SL2) for the sensing period of the first sensing mode, and sense a voltage
of the organic light emitting diode (OLED) included in the second pixel (P2) through the reference line (RLK) in
accordance with the driving of the first and second scan lines (SL1, SL2) for the sensing period of the second sensing
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mode.

The organic light emitting display device according to claim 8, wherein the voltage selector (500) is further configured
to supply the low-potential voltage to the cathode electrode of the organic light emitting diode (OLED) included in
the first and second pixels (P1, P2) for the first and second sensing modes.

The organic light emitting display device according to any one of claims 1 to 9, wherein the first sensing mode
includes a first TFT sensing mode for sensing the driving characteristic value of a driving transistor (Tdr) of the first
pixel (P1), and a first organic light emitting diode sensing mode for sensing the driving characteristic value of an
organic light emitting diode (OLED) of the first pixel (P1), and

wherein the second sensing mode includes a second TFT sensing mode for sensing the driving characteristic value
of a driving transistor (Tdr) of the second pixel (P2), and a second organic light emitting diode sensing mode for
sensing the driving characteristic value of an organic light emitting diode (OLED) of the second pixel (P2).

The organic light emitting display device according to claim 10, wherein the display panel (100) further includes:

a voltage selector (500) configured to selectively supply a high-potential voltage or low-potential voltage to a
cathode electrode of the organic light emitting diode (OLED) included in each of the first and second pixels (P1,
P2).

The organic light emitting display device according to claim 11, wherein in the first and second TFT sensing modes,
the voltage selector (500) supplies the low-potential voltage to the cathode electrode of the organic light emitting
diode (OLED).

The organic light emitting display device according to claim 11 or 12, wherein in the first and second organic light
emitting diode sensing modes, the voltage selector (500) supplies the high-potential voltage to the cathode electrode
of the organic light emitting diode (OLED).

Patentanspriiche

1.

Eine organische lichtemittierende Anzeigevorrichtung aufweisend:

eine Mehrzahl von Scan-Leitungen (SL1, SL2), welche entlang einer Richtung angeordnet sind;

eine Mehrzahlvon Paaren von Datenleitungen (DL1, DLn), welche senkrecht zu den Scan-Leitungen angeordnet
sind, wobei jedes Paar von Datenleitungen (DL1, DLn) aus einer ersten Datenleitung (DLj) und einer direkt zu
der ersten Datenleitung (DLj) benachbarten zweiten Datenleitung (DLj+1) zusammengesetzt ist;

eine Mehrzahl von Referenzleitungen (RL1, RLi), welche parallel zu den Datenleitungen (DL1, DLn) angeordnet
sind, wobei jede Referenzleitung (RL1, RLi) der Mehrzahl von Referenzleitungen (RL1, RLi) zwischen der ersten
Datenleitung (DLj) und der zweiten Datenleitung (DLj+1) eines korrespondierenden Paares von Datenleitungen
(DL1, DLn) angeordnet ist;

ein Anzeige-Panel (100), welches Pixelpaare (P1, P2) aufweist, wobei jedes Pixelpaar ein erstes Pixel (P1)
aufweist, das mit der ersten Datenleitung (DLj) und der ersten und zweiten Scan-Leitung (SL1, SL2) verbunden
ist, und ein zweites Pixel (P2), das mit der zweiten Datenleitung (DLj+1) und der ersten und zweiten Scan-
Leitung verbunden ist, wobei die Referenzleitung (RLk), welche mit einem entsprechenden Paar von benach-
barten Datenleitungen (DLj, DLj+1) korrespondiert, gemeinsam mit dem ersten und zweiten Pixel (P1, P2) der
Pixelpaare verbunden ist, die mit dem entsprechenden Paar benachbarter Datenleitungen (DLj, DLj+1) korre-
spondieren, und wobei das erste Pixel (P1) und das zweite Pixel (P2) in einer Langsrichtung der Scan-Leitungen
direkt benachbart sind;

einen Source-Treiber (300), der konfiguriert ist, um die Datenleitungen (DL1, DLn) anzutreiben und zum Be-
treiben eines ersten Erfassungsmodus zum Erfassen von BetriebskenngroRen des ersten Pixels (P1), und eines
zweiten Erfassungsmodus zum Erfassen von BetriebskenngréRen des zweiten Pixels (P2) durch die Referenz-
leitung (RLk); und

einen Scan-Treiber (200), der konfiguriert ist, um die erste und die zweite Scan-Leitung (SL1, SL2) einzeln mit
einem ersten und zweiten Scan-Impuls (SP1, SP2) zu versorgen, wodurch nur das erste Pixel (P1) fir den
ersten Erfassungsmodus oder nur das zweite Pixel (P2) fir den zweiten Erfassungsmodus angetrieben wird,
wobei das erste und das zweite Pixel (P1, P2) von jedem der Pixelpaare aufweisen:
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eine organische lichtemittierende Diode (OLED);

einen Treibertransistor (Tdr), der konfiguriert ist, um einen in der organischen lichtemittierenden Diode
(OLED) flieRenden Strom zu steuern;

einen ersten Schalttransistor (TSW1), der konfiguriert ist, um eine Datenspannung, welche an die korres-
pondierende Datenleitung bereitgestellt wird, an einen ersten Knoten (n1) bereitzustellen, welcher mit einer
Gate-Elektrode des Treibertransistors (Tdr) verbunden ist;

einen zweiten Schalttransistor (TSW2), der konfiguriert ist, um ein Referenzsignal von der Referenzleitung
(RLK) an einen zweiten Knoten (n2) bereitzustellen, der zwischen die organische lichtemittierende Diode
(OLED) und den Treibertransistor (Tdr) geschaltet ist;

einen Kondensator (Cst), welcher zwischen den ersten und den zweiten Knoten (n1, n2) geschaltet ist,
wobei der erste Schalttransistor (TSW1) des ersten Pixels (P1) mit der ersten Scan-Leitung (SL1) verbunden
ist und der zweite Schalttransistor (Tsw2) des ersten Pixels (P1) mit der zweiten Scan-Leitung (SL2) ver-
bunden ist, und

wobei der erste Schalttransistor (TSW1) des zweiten Pixels (P2) mit der zweiten Scan-Leitung (SL2) ver-
bunden ist und der zweite Schalttransistor (Tsw2) des zweiten Pixels (P2) mit der ersten Scan-Leitung
(SL1) verbunden ist.

Die organische lichtemittierende Anzeigevorrichtung gemafR Anspruch 1, wobei der Scan-Treiber (200) ferner kon-
figuriert ist, um nur das erste Pixel (P1) anzutreiben, indem er den ersten Scan-Impuls (SP1) an die erste Scan-
Leitung (SL1) bereitstellt und den zweiten Scan-Impuls (SP2) an die zweite Scan-Leitung (SL2) bereitstellt, in dem
ersten Erfassungsmodus, und um nur das zweite Pixel (P2) anzutreiben, indem er den zweiten Scan-Impuls (SP2)
an die erste Scan-Leitung (SL1) bereitstellt und den ersten Scan-Impuls (SP1) an die zweite Scan-Leitung (SL2)
bereitstellt, in dem zweiten Erfassungsmodus.

Die organische lichtemittierende Anzeigevorrichtung gemal Anspruch 1, wobei der Source-Treiber (300) aufweist:

einen Datenspannungsversorger, der konfiguriert ist, um die Datenspannung an jede der ersten und der zweiten
Datenleitung (DLj, DLj+1) bereitzustellen; und

einen Erfassungsteil (320), der konfiguriert ist, um die BetriebskenngréRe des ersten Pixels (P1) von jedem
Pixelpaar durch die Referenzleitung (RLk) fiir den ersten Erfassungsmodus zu erfassen, und um die Betriebs-
kenngrélRe des zweiten Pixels (P2) von jedem Pixelpaar durch die Referenzleitung (RLKk) fir den zweiten Er-
fassungsmodus zu erfassen.

Die organische lichtemittierende Anzeigevorrichtung gemaf Anspruch 3, ferner aufweisend:

ein erstes Schaltelement (SW1), das konfiguriert ist, um die Referenzleitung (RLk) mit der Referenzspannung
(Vref) fur eine Vorladeperiode des ersten und des zweiten Erfassungsmodus vorzuladen; und

ein zweites Schaltelement (SW2), das konfiguriert ist, um die Referenzleitung (RLk) flir eine Erfassungsperiode
des ersten und des zweiten Erfassungsmodus mit dem Erfassungsteil (320) zu verbinden,

wobei das erste und das zweite Schaltelement in dem Anzeige-Panel (100) oder dem Source-Treiber (300)
gebildet sind.

Die organische lichtemittierende Anzeigevorrichtung gemafl Anspruch 4, wobei das Anzeige-Panel (100) ferner
einen Spannungswahler (500) aufweist, der konfiguriert ist, um wahlweise eine Hochspannung oder eine Nieder-
spannung an eine Kathodenelektrode der organischen lichtemittierenden Diode (OLED) bereitzustellen, die von
jedem von dem ersten und dem zweiten Pixel (P1, P2) aufgewiesen wird.

Die organische lichtemittierende Anzeigevorrichtung gemaR Anspruch 5, wobei die Betriebskenngréf3e von jedem
von dem ersten und dem zweiten Pixel (P1, P2) einem Strom entspricht, der in dem korrespondierenden Treiber-
transistor (Tdr) flieRt, und

wobei der Erfassungsteil (320) des Source-Treibers (300) ferner konfiguriert ist, um den in dem Treibertransistor
(Tdr) des ersten Pixels (P1) flieRenden Strom durch die Referenzleitung (RLk) zu erfassen in Ubereinstimmung mit
dem Antreiben der ersten und der zweiten Scan-Leitung (SL1, SL2) firr die Erfassungsperiode des ersten Erfas-
sungsmodus, und den in dem Treibertransistor (Tdr) des zweiten Pixels (P2) flieRenden Strom durch die Referenz-
leitung (RLK) zu erfassen in Ubereinstimmung mit dem Antreiben der ersten und der zweiten Scan-Leitung (SL1,
SL2) fir die Erfassungsperiode des zweiten Erfassungsmodus.

Die organische lichtemittierende Anzeigevorrichtung gemal Anspruch 6, wobei der Spannungswahler (500) ferner
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konfiguriert ist, um die Hochspannung an die Kathodenelektrode der organischen lichtemittierenden Diode (OLED),
welche von dem ersten und dem zweiten Pixel (P1, P2) aufgewiesen wird, fiir den ersten und den zweiten Erfas-
sungsmodus bereitzustellen.

Die organische lichtemittierende Anzeigevorrichtung gemaR Anspruch 7, wobei die Betriebskenngréle von jedem
von dem ersten und zweiten Pixel (P1, P2) einem Strom entspricht, der in der korrespondierenden organischen
lichtemittierenden Diode (OLED) flieRt, und

wobei der Erfassungsteil (320) des Source-Treibers (300) ferner konfiguriert ist, um eine Spannung der organischen
lichtemittierenden Diode (OLED), die von dem ersten Pixel (P1) aufgewiesen wird, durch die Referenzleitung (RLk)
zu erfassen, in Ubereinstimmung mit dem Antreiben der ersten und der zweiten Scan-Leitung (SL1, SL2) fir die
Erfassungsperiode des ersten Erfassungsmodus, und um eine Spannung der organischen lichtemittierenden Diode
(OLED), die von dem zweiten Pixel (P2) aufgewiesen wird, durch die Referenzleitung (RLk) zu erfassen in Uber-
einstimmung mit dem Antreiben der ersten und der zweiten Scan-Leitung (SL1, SL2) fiir die Erfassungsperiode des
zweiten Erfassungsmodus.

Die organische lichtemittierende Anzeigevorrichtung gemaR Anspruch 8, wobei der Spannungswahler (500) ferner
konfiguriertist, um die Niederspannung an die KathodenElektrode der organischen lichtemittierenden Diode (OLED),
die von dem ersten und dem zweiten Pixel (P1, P2) aufgewiesen wird, fiir den ersten und den zweiten Erfassungs-
modus bereitzustellen.

Die organische lichtemittierende Anzeigevorrichtung geman irgendeinem der Anspriiche 1 bis 9, wobei der erste
Erfassungsmodus einen ersten TFT-Erfassungsmodus aufweist zum Erfassen der BetriebskenngrélRe eines Trei-
bertransistors (Tdr) des ersten Pixels (P 1), und einen ersten Organische-Lichtemittierende-Diode-Erfassungsmodus
zum Erfassen der BetriebskenngréRe einer organischen lichtemittierenden Diode (OLED) des ersten Pixels (P1), und
wobei der zweite Erfassungsmodus einen zweiten TFT-Erfassungsmodus aufweist zum Erfassen der Betriebskenn-
gréRe eines Treibertransistors (Tdr) des zweiten Pixels (P2), und einen zweiten Organische-Lichtemittierende-
Diode-Erfassungsmodus zum Erfassen der Betriebskenngré3e einer organischen lichtemittierenden Diode (OLED)
des zweiten Pixels (P2).

Die organische lichtemittierende Anzeigevorrichtung gemaR Anspruch 10, wobei das Anzeige-Panel (100) ferner
aufweist:

einen Spannungswahler (500), der konfiguriertist, um wahlweise eine Hochspannung oder eine Niederspannung
an eine Kathodenelektrode der organischen lichtemittierenden Diode (OLED) bereitzustellen, die von jedem
von dem ersten und dem zweiten Pixel (P1, P2) aufgewiesen wird.

Die organische lichtemittierende Anzeigevorrichtung gemaf Anspruch 11, wobei in dem ersten und dem zweiten
TFT-Erfassungsmodus der Spannungswahler (500) die Niederspannung an die Kathodenelektrode der organischen
lichtemittierenden Diode (OLED) bereitstellt.

Die organische lichtemittierende Anzeigevorrichtung gemaf Anspruch 11 oder 12, wobei in dem ersten und dem
zweiten Organische-Lichtemittierende-Diode-Erfassungsmodus der Spannungswahler (500) die Hochspannung an
die Kathodenelektrode der organischen lichtemittierenden Diode (OLED) bereitstellt.

Revendications

1.

Dispositif d’affichage électroluminescent organique comportant :

une pluralité de lignes de balayage (SL1, SL2) agencées le long d’une direction ;

une pluralité de paires de lignes de données (DL 1, DLn) agencées perpendiculairement aux lignes de balayage,
dans lequel chaque paire de lignes de données (DL1, DLn) est constituée d’'une premiére ligne de données
(DLj) et d’'une seconde ligne de données (DLj+1) directement adjacente a la premiére ligne de données (DLj) ;
une pluralité de lignes de référence (RL1, RLi) agencées parallélement aux lignes de données (DL1, DLn),
dans lequel chaque ligne de référence (RL1, RLi) de la pluralité de lignes de référence (RL1, RLi) est agencée
entre la premiére ligne de données (DLj) et la seconde ligne de données (DLj+1) d'une paire de lignes de
données correspondante (DL1, DLn);

un panneau d’affichage (100) incluant des paires de pixels (P1, P2), chaque paire de pixels incluant un premier
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pixel (P1) connecté a la premiére ligne de données (DLj) et aux premiére et seconde lignes de balayage (SL1,
SL2), et un second pixel (P2) connecté a la seconde ligne de données (DLj+1) et aux premiere et seconde
lignes de balayage, dans lequel la ligne de référence (RLk) qui correspond a une paire respective de lignes de
données de voisinage (DLj, DLj+1) est connectée communément aux premier et second pixels (P1, P2) des
paires de pixels qui correspondent a la paire respective de lignes de données de voisinage (DLj, DLj+1), et le
premier pixel (P1) et le second pixel (P2) sont directement voisins dans une direction de longueur des lignes
de balayage ;

un pilote de source (300) configuré de maniere a commander les lignes de données (DL1, DLn) et a exploiter
un premier mode de détection pour détecter des valeurs caractéristiques de commande du premier pixel (P1),
et un second mode de détection pour détecter des valeurs caractéristiques de commande du second pixel (P2),
a travers la ligne de référence (RLK) ; et

un pilote de balayage (200) configuré de maniére a fournir individuellement les premiéere et seconde lignes de
balayage (SL1, SL2) par des premiére et seconde impulsions de balayage (SP1, SP2), ce qui permet par
conséquent de commander uniquement le premier pixel (P1) pour le premier mode de détection, ou uniquement
le second pixel (P2) pour le second mode de détection, dans lequel les premier et second pixels (P1, P2) de
chaque paire de pixels incluent :

une diode électroluminescente organique (OLED) ;

un transistor de commande (Tdr) configuré de maniére a commander un courant circulant dans la diode
électroluminescente organique (OLED) ;

un premier transistor de commutation (Tsw1) configuré de maniére a fournir une tension de données,
fournie a la ligne de données correspondante, a un premier noeud (n1) connecté a une électrode grille du
transistor de commande (Tdr) ;

un second transistor de commutation (Tsw2) configuré de maniére a fournir un signal de référence, de la
ligne de référence (RLk) a un second noeud (n2) connecté entre la diode électroluminescente organique
(OLED) et le transistor de commande (Tdr) : et

un condensateur (Cst) connecté entre les premier et second noeuds (n1, n2) ;

dans lequel le premier transistor de commutation (Tsw1) du premier pixel (P1) est connecté a la premiére ligne
de balayage (SL1), et le second transistor de commutation (Tsw2) du premier pixel (P1) est connecté a la
seconde ligne de balayage (SL2) ; et

dans lequel le premier transistor de commutation (Tsw1) du second pixel (P2) est connecté a la seconde ligne
de balayage (SL2), et le second transistor de commutation (Tsw2) du second pixel (P2) est connecté a la
premiére ligne de balayage (SL1).

2. Dispositif d’affichage électroluminescent organique selon la revendication 1, dans lequel le pilote de balayage (200)
est en outre configuré de maniere a ne commander que le premier pixel (P1), en fournissant la premiére impulsion
de balayage (SP1) a la premiére ligne de balayage (SL1), et en fournissant la seconde impulsion de balayage (SP2)
a la seconde ligne de balayage (SL2), dans le premier mode de détection, et a ne commander que le second pixel
(P2) en fournissant la seconde impulsion de balayage (SP2) a la premiére ligne de balayage (SL1), et en fournissant
la premiére impulsion de balayage (SP1) a la seconde ligne de balayage (SL2), dans le second mode de détection.

3. Dispositif d’affichage électroluminescent organique selon la revendication 1, dans lequel le pilote de source (300)
inclut :

un fournisseur de tension de données configuré de maniere a fournir la tension de données a chacune des
premiére et seconde lignes de données (DLj, DLj+1) ; et

une partie de détection (320) configurée de maniére a détecter la valeur caractéristique de commande du
premier pixel (P1) de chaque paire de pixels a travers la ligne de référence (RLk) pour le premier mode de
détection, et a détecter la valeur caractéristique de commande du second pixel (P2) de chaque paire de pixels
a travers la ligne de référence (RLk) pour le second mode de détection.

4. Dispositif d’affichage électroluminescent organique selon la revendication 3, comportant en outre :
un premier élément de commutation (SW1) configuré de maniére a précharger la ligne de référence (RLk) avec
la tension de référence (Vref), pour une période de précharge des premier et second modes de détection ; et

un second élément de commutation (SW2) configuré de maniére a connecter la ligne de référence (RLk) a la
partie de détection (320), pour une période de détection des premier et second modes de détection ;

18



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

EP 2 889 861 B1

dans lequel les premier et second éléments de commutation sont formés dans le panneau d’affichage (100)
ou dans le pilote de source (300).

Dispositif d’affichage électroluminescent organique selon la revendication 4, dans lequel le panneau d’affichage
(100) inclut en outre un sélecteur de tension (500) configuré de maniére a fournir sélectivement une tension a
potentiel élevé ou une tension a potentiel faible a une électrode de cathode de la diode électroluminescente organique
(OLED) incluse dans chacun des premier et second pixels (P1, P2).

Dispositif d’affichage électroluminescent organique selon la revendication 5, dans lequel la valeur caractéristique
de commande de chacun des premier et second pixels (P1, P2) correspond a un courant circulant dans le transistor
de commande correspondant (Tdr) ; et

dans lequel la partie de détection (320) du pilote de source (300) est en outre configurée de maniére a détecter le
courant circulant dans le transistor de commande (Tdr) du premier pixel (P1) a travers la ligne de référence (RLk),
conformément a la commande des premiére et seconde lignes de balayage (SL1, SL2) pour la période de détection
du premier mode de détection, et a détecter le courant circulant dans le transistor de commande (Tdr) du second
pixel (P2) a travers la ligne de référence (RLk), conformément a la commande des premiére et seconde lignes de
balayage (SL1, SL2) pour la période de détection du second mode de détection.

Dispositif d’affichage électroluminescent organique selon la revendication 6, dans lequel le sélecteur de tension
(500) est en outre configuré de maniére a fournir la tension a potentiel élevé a I'électrode de cathode de la diode
électroluminescente organique (OLED) incluse dans les premier et second pixels (P1, P2) pour les premier et second
modes de détection.

Dispositif d’affichage électroluminescent organique selon la revendication 7, dans lequel la valeur caractéristique
de commande de chacun des premier et second pixels (P1, P2) correspond a un courant circulant dans la diode
électroluminescente organique correspondante (OLED) ; et

dans lequel la partie de détection (320) du pilote de source (300) est en outre configurée de maniére a détecter une
tension de la diode électroluminescente organique (OLED) incluse dans le premier pixel (P1) a travers la ligne de
référence (RLk), conformément a la commande des premiére et seconde lignes de balayage (SL1, SL2) pour la
période de détection du premier mode de détection, et a détecter une tension de la diode électroluminescente
organique (OLED) incluse dans le second pixel (P2) a travers la ligne de référence (RLk), conformément a la
commande des premiere et seconde lignes de balayage (SL1, SL2) pour la période de détection du second mode
de détection.

Dispositif d’affichage électroluminescent organique selon la revendication 8, dans lequel le sélecteur de tension
(500) est en outre configuré de maniére a fournir la tension a potentiel faible a I'électrode de cathode de la diode
électroluminescente organique (OLED) incluse dans les premier et second pixels (P1, P2) pour les premier et second
modes de détection.

Dispositif d’affichage électroluminescent organique selon I'une quelconque des revendications 1 a 9, dans lequel
le premier mode de détection inclut un premier mode de détection de transistor TFT pour détecter la valeur carac-
téristique de commande d’un transistor de commande (Tdr) du premier pixel (P1), et un premier mode de détection
de diode électroluminescente organique pour détecter la valeur caractéristique de commande d’une diode électro-
luminescente organique (OLED) du premier pixel (P1) ; et

dans lequel le second mode de détection inclut un second mode de détection de transistor TFT pour détecter la
valeur caractéristique de commande d’un transistor de commande (Tdr) du second pixel (P2), et un second mode
de détection de diode électroluminescente organique pour détecter la valeur caractéristique de commande d’une
diode électroluminescente organique (OLED) du second pixel (P2).

Dispositif d’affichage électroluminescent organique selon la revendication 10, dans lequel le panneau d’affichage
(100) inclut en outre :

un sélecteur de tension (500) configuré de maniére a fournir sélectivement une tension a potentiel élevé ou
une tension a potentiel faible a une électrode de cathode de la diode électroluminescente organique (OLED)

incluse dans chacun des premier et second pixels (P1, P2).

Dispositif d’affichage électroluminescent organique selon la revendication 11, dans lequel, dans les premier et
second modes de détection de transistor TFT, le sélecteur de tension (500) fournit la tension a potentiel faible a
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I'électrode de cathode de la diode électroluminescente organique (OLED).
13. Dispositif d’affichage électroluminescent organique selon la revendication 11 ou 12, dans lequel, dans les premier

et second modes de détection de diode électroluminescente organique, le sélecteur de tension (500) fournit la
tension a potentiel élevé a I'électrode de cathode de la diode électroluminescente organique (OLED).
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