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(57) ABSTRACT

A scan driver includes a plurality of stages for respectively
outputting a plurality of scan signals, an N-th stage of the
stages including a shift register for outputting an N-th carry
signal based on a frame start signal or based on a carry signal
from a previous stage, and an output control block for
outputting the N-th carry signal as an N-th scan signal in a
display mode, and for repeatedly outputting active periods
of the N-th scan signal during an active period of the N-th
carry signal in a sensing mode, wherein N is a positive
integer.
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SCAN DRIVER AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to, and the benefit
of, Korean Patent Application No. 10-2016-0006284, filed
on Jan. 19, 2016, in the Korean Intellectual Property Office,
the disclosure of which is incorporated herein in its entirety
by reference.

BACKGROUND

[0002] 1. Field

[0003] Embodiments of the inventive concept relate to
organic light emitting display devices, and to a scan driver
included in the same.

[0004] 2. Discussion of Related Art

[0005] An organic light emitting display device may dis-
play images using organic light emitting diodes. Luminance
variations and image blurring may be noticeable because
degradation of the organic light emitting diodes, and a
difference in the threshold voltage/mobility of a driving
transistor, may occur. Thus, data voltage compensations may
be performed to improve display quality. For example, an
external compensation technique analyzes a sensing current
generated in a pixel, and compensates the data voltage (or
compensates the degradation) using a sensing circuit, which
may arranged outside the pixels or the display panel.
[0006] A scan driver (in conjunction with a sensing driver
for applying sensing signals to pixels) may sequentially
provide a plurality of scan signals with respect to pixel rows
to display images, and to detect or sense pixel characteris-
tics, or the characteristics of the driving transistor. The scan
driver may adjust duration of an active period of the scan
signal by adjusting an active period of a clock signal or a
frame start signal. However, the scan driver may provide
single active periods of each scan signal to each scan line for
sensing the pixel characteristics in the sensing mode.

SUMMARY

[0007] Embodiments may provide a scan driver including
an output control block for performing a multi sensing
operation.

[0008] Embodiments may provide an organic light emit-
ting display device having the scan driver.

[0009] According to an embodiment of the present inven-
tion, a scan driver includes a plurality of stages for respec-
tively outputting a plurality of scan signals, an N-th stage of
the stages including a shift register for outputting an N-th
carry signal based on a frame start signal or based on a carry
signal from a previous stage, and an output control block for
outputting the N-th carry signal as an N-th scan signal in a
display mode, and for repeatedly outputting active periods
of the N-th scan signal during an active period of the N-th
carry signal in a sensing mode, wherein N is a positive
integer.

[0010] The output control block may be for receiving a
sensing clock signal and for determining a number of active
periods of the N-th scan signal in the sensing mode based on
an active period of the sensing clock signal and based on the
active period of the N-th carry signal.
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[0011] A duration of the active period of the N-th scan
signal may be substantially the same as a duration of the
active period of the sensing clock signal.

[0012] The output control block may be for generating the
active period of the N-th scan signal that is synchronized
with the active period of the sensing clock signal during the
sensing mode.

[0013] The output control block may include a first switch
for transmitting the sensing clock signal based on the N-th
carry signal, and including a gate electrode connected to a
first node to receive the N-th carry signal, a second switch
connected between the first switch and an output terminal,
and including a gate electrode for receiving a first sensing
control signal, and a third switch connected between the first
node and the output terminal, and including a gate electrode
for receiving a second sensing control signal.

[0014] The first sensing control signal may have an inac-
tive level during the display mode, and the second sensing
control signal may have an active level during the display
mode.

[0015] The first sensing control signal may have an active
level during the sensing mode, and the second sensing
control signal may have an inactive level during the sensing
mode.

[0016] The output control block may include a first switch
for transmitting the sensing clock signal based on the N-th
carry signal, and including a gate electrode for receiving the
N-th carry signal, a second switch connected between the
first switch and an output terminal, and including a gate
electrode for receiving a first sensing control signal, a third
switch connected between the output terminal and a first
node where the N-th carry signal is output, and including a
gate electrode for receiving a second sensing control signal,
and a fourth switch connected between the first node and the
gate electrode of the first switch, and including a gate
electrode for receiving the first sensing control signal.

[0017] The first sensing control signal may have an inac-
tive level during the display mode, and the second sensing
control signal may have an active level during the display
mode.

[0018] The first sensing control signal may have an active
level during the sensing mode, and the second sensing
control signal may have an inactive level during the sensing
mode.

[0019] According to an embodiment of the present inven-
tion, an organic light emitting display device includes a
display panel including a plurality of pixels to be driven by
a display mode and by a sensing mode, a data driver for
providing a data voltage corresponding to a display image to
the display panel in the display mode, and for providing a
sensing voltage to the display panel based on a data control
signal in the sensing mode, a scan driver for repeatedly
generating and applying an active period of a scan signal to
a scan line in the sensing mode, a sensing driver for
repeatedly generating and applying an active period of a
sensing signal to a sensing line corresponding to the scan
line in the sensing mode, and a controller for performing a
compensation with respect to the pixels based on sensing
currents that are repeatedly generated at the pixels corre-
sponding to the scan line in the sensing mode.

[0020] The controller may be for calculating a compen-
sation value of image data based on at least one of an
average of the sensing currents, a maximum value of the
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sensing currents, and a minimum value of the sensing
currents in the sensing mode.

[0021] The scan driver may include a plurality of stages
for respectively outputting a plurality of scan signals, an
N-th stage of the stages including a shift register for out-
putting an N-th carry signal based on a frame start signal or
based on a carry signal from a previous stage, and an output
control block for outputting the N-th carry signal as an N-th
scan signal in the display mode, and for repeatedly output-
ting active periods of the N-th scan signal during an active
period of the N-th carry signal in the sensing mode, where
N may be a positive integer.

[0022] The output control block may be for receiving a
sensing clock signal during the sensing mode, and may be
for determining a number of active periods of the N-th scan
signal in the sensing mode based on an active period of the
sensing clock signal and based the active period of the N-th
carry signal.

[0023] A duration of the active period of the N-th scan
signal may be substantially the same as a duration of the
active period of the sensing clock signal.

[0024] The output control block may include a first switch
for transmitting the sensing clock signal based on the N-th
carry signal, and including a gate electrode connected to a
first node for receiving the N-th carry signal, a second switch
connected between the first switch and an output terminal,
and including a gate electrode for receiving a first sensing
control signal, and a third switch connected between the first
node and the output terminal, and including a gate electrode
for receiving a second sensing control signal.

[0025] The sensing driver may include a plurality of stages
for respectively outputting a plurality of sensing signals, an
N-th stage of the stages including a shift register for out-
putting an N-th carry signal based on a frame start signal or
based on a carry signal from a previous stage, and an output
control block for outputting the N-th carry signal as an N-th
sensing signal in the display mode, and for repeatedly
outputting active periods of the N-th sensing signal during
an active period of the N-th carry signal in the sensing mode,
N being a positive integer.

[0026] According to another embodiment of the present
invention, a scan driver includes a plurality of stages for
respectively outputting a plurality of scan signals, an N-th
stage of the stages including, a shift register for outputting
an N-th carry signal based on a frame start signal or based
on a carry signal from a previous stage, an output control
block for outputting the N-th carry signal as an N-th scan
signal in a display mode, and for repeatedly outputting
active periods of the N-th scan signal during an active period
of the N-th carry signal in a sensing mode, and a buffer block
for controlling a rising time and a falling time of the N-th
scan signal output from the output control block, N being a
positive integer.

[0027] The output control block may be for receiving a
sensing clock signal during the sensing mode, and may be
for determining a number of active periods of the N-th scan
signal in the sensing mode based on an active period of the
sensing clock signal and based on the active period of the
N-th carry signal.

[0028] The buffer block may include a plurality of
complementary metal oxide semiconductor (CMOS) tran-
sistors connected in series to each other.

[0029] Therefore, the scan driver according to example
embodiments may include the output control block imple-
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mented by the simple circuit such that wave forms of the
scan signal may be different according to the display mode
and the sensing mode. Thus, a multi-sensing (or detecting)
operation can be performed at each pixel row during the
sensing mode such that the detection accuracy of pixel
characteristics may be improved. Further, the circuit of the
output control block for the pixel sensing may be separated
from the shift register such that malfunctions of the scan
driver may be detected.

[0030] In addition, the organic light emitting display
device may perform the multi-sensing at each pixel row
corresponding to each of the scan lines in the sensing mode.
The organic light emitting display device may also calculate
more accurate sensing values or compensation values based
on statistics of the multi-sensing results. Thus, accuracy of
compensation of pixel characteristics and degradations may
be improved and the image quality of the organic light
emitting display device may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accom-
panying drawings, in which:

[0032] FIG. 1 is a block diagram of a scan driver accord-
ing to an embodiment;

[0033] FIG. 2 is a diagram illustrating an embodiment of
the scan driver of FIG. 1;

[0034] FIG. 3is a timing diagram for an embodiment of an
operation of the scan driver of FIG. 2;

[0035] FIG. 4 is a timing diagram for another embodiment
of an operation of the scan driver of FIG. 2;

[0036] FIG. 5 is a timing diagram for still another embodi-
ment of an operation of the scan driver of FIG. 2;

[0037] FIG. 6 is a timing diagram for further still another
embodiment of an operation of the scan driver of FIG. 2;
[0038] FIG. 7 is a diagram illustrating another embodi-
ment of the scan driver of FIG. 1;

[0039] FIG. 8 is a diagram illustrating still another
embodiment of the scan driver of FIG. 1,

[0040] FIG. 9 is a diagram illustrating an embodiment of
a buffer block included in the scan driver of FIG. 8;
[0041] FIG. 10 is a timing diagram for an embodiment of
an operation of the scan driver of FIG. 1;

[0042] FIG. 11 is a timing diagram for an embodiment of
another operation of the scan driver of FIG. 1;

[0043] FIG. 12 is a block diagram of an organic light
emitting display device according to an embodiment;
[0044] FIG. 13 is a diagram illustrating an embodiment of
a pixel included in the organic light emitting display device
of FIG. 12;

[0045] FIG. 14 is a timing diagram for an embodiment of
an operation of the organic light emitting display device of
FIG. 12;

[0046] FIG. 15 is a timing diagram for another embodi-
ment of an operation of the organic light emitting display
device of FIG. 12;

[0047] FIG. 16 is a block diagram of an electronic device
according to embodiments;

[0048] FIG. 17A is a diagram illustrating an embodiment
of the electronic device implemented as a television; and
[0049] FIG. 17B is a diagram illustrating an embodiment
of the electronic device implemented as a smart phone.
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DETAILED DESCRIPTION

[0050] Features of the inventive concept and methods of
accomplishing the same may be understood more readily by
reference to the following detailed description of embodi-
ments and the accompanying drawings. Hereinafter,
example embodiments will be described in more detail with
reference to the accompanying drawings, in which like
reference numbers refer to like elements throughout. The
present invention, however, may be embodied in various
different forms, and should not be construed as being limited
to only the illustrated embodiments herein. Rather, these
embodiments are provided as examples so that this disclo-
sure will be thorough and complete, and will fully convey
the aspects and features of the present invention to those
skilled in the art. Accordingly, processes, elements, and
techniques that are not necessary to those having ordinary
skill in the art for a complete understanding of the aspects
and features of the present invention may not be described.
Unless otherwise noted, like reference numerals denote like
elements throughout the attached drawings and the written
description, and thus, descriptions thereof will not be
repeated. In the drawings, the relative sizes of elements,
layers, and regions may be exaggerated for clarity.

[0051] It will be understood that, although the terms
“first,” “second,” “third,” etc., may be used herein to
describe various elements, components, regions, layers and/
or sections, these elements, components, regions, layers
and/or sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer or section from another element, component,
region, layer or section. Thus, a first element, component,
region, layer or section described below could be termed a
second element, component, region, layer or section, with-
out departing from the spirit and scope of the present
invention.

[0052] Spatially relative terms, such as “beneath,”
“below,” “lower,” “under,” “above,” “upper,” and the like,
may be used herein for ease of explanation to describe one
82094 element or feature’s relationship to another element
(s) or feature(s) as illustrated in the figures. It will be
understood that the spatially relative terms are intended to
encompass different orientations of the device in use or in
operation, in addition to the orientation depicted in the
figures. For example, if the device in the figures is turned
over, elements described as “below” or “beneath” or “under”
other elements or features would then be oriented “above”
the other elements or features. Thus, the example terms
“below” and “under” can encompass both an orientation of
above and below. The device may be otherwise oriented
(e.g., rotated 90 degrees or at other orientations) and the
spatially relative descriptors used herein should be inter-
preted accordingly.

[0053] It will be understood that when an element or layer
1s referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, connected to,
or coupled to the other element or layer, or one or more
intervening elements or layers may be present. In addition,
it will also be understood that when an element or layer is
referred to as being “between” two elements or layers, it can
be the only element or layer between the two elements or
layers, or one or more intervening elements or layers may
also be present.

[0054] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended

29 < 2 <
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to be limiting of the present invention. As used herein, the
singular forms “a,” “an,” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises,” “comprising,” “includes,” and “including,”
when used in this specification, specify the presence of the
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items. Expressions
such as “at least one of,” when preceding a list of elements,
modify the entire list of elements and do not modify the
individual elements of the list.

[0055] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the
inherent deviations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
Further, the use of “may” when describing embodiments of
the present invention refers to “one or more embodiments of
the present invention.” As used herein, the terms “use,”
“using,” and “used” may be considered synonymous with
the terms “utilize,” “utilizing,” and “utilized,” respectively.
Also, the term “exemplary” is intended to refer to an
example or illustration.

[0056] The electronic or electric devices and/or any other
relevant devices or components according to embodiments
of the present invention described herein may be imple-
mented utilizing any suitable hardware, firmware (e.g. an
application-specific integrated circuit), software, or a com-
bination of software, firmware, and hardware. For example,
the various components of these devices may be formed on
one integrated circuit (IC) chip or on separate 1C chips.
Further, the various components of these devices may be
implemented on a flexible printed circuit film, a tape carrier
package (TCP), a printed circuit board (PCB), or formed on
one substrate. Further, the various components of these
devices may be a process or thread, running on one or more
processors, in one or more computing devices, executing
computer program instructions and interacting with other
system components for performing the various functional-
ities described herein. The computer program instructions
are stored in a memory which may be implemented in a
computing device using a standard memory device, such as,
for example, a random access memory (RAM). The com-
puter program instructions may also be stored in other
non-transitory computer readable media such as, for
example, a CD-ROM, flash drive, or the like. Also, a person
of skill in the art should recognize that the functionality of
various computing devices may be combined or integrated
into a single computing device, or the functionality of a
particular computing device may be distributed across one
or more other computing devices without departing from the
spirit and scope of the exemplary embodiments of the
present invention.

[0057] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which the present invention belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the

5 W



US 2017/0206840 A1l

relevant art and/or the present specification, and should not
be interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0058] FIG. 1 is a block diagram of a scan driver accord-
ing to an embodiment, and FIG. 2 is a diagram illustrating
an embodiment of the scan driver of FIG. 1.

[0059] Referring to FIGS. 1 and 2, the scan driver 100 may
include a plurality of stages ST1, ST2, ST3, etc. connected
to each other.

[0060] The stages ST1, ST2, ST3, etc. may be respectively
connected to a corresponding one of scan lines. For
example, the stages ST1, ST2, ST3, etc. may output a
plurality of scan signals SCAN[1], SCAN][2], SCAN[3], etc.
via the scan lines, respectively; however, this is an example,
and the signals output from the stages ST1, ST2, ST3, etc.
are not limited thereto. As another example, each of the
signals output from the stages ST1, ST2, ST3, etc. may be
emission control signals, sensing signals, initialization sig-
nals, etc., according to constructions of transistors in a pixel.
[0061] The scan driver 100 may output the scan signals
having different waveforms in accordance with a display
mode and a sensing mode. In the display mode, the scan
driver 100 may sequentially output the scan signals to
display an image. In the sensing mode, the scan driver 100
may repeatedly output the scan signal of each scan line to
detect degrees of degradation of the pixels.

[0062] Each of the stages ST1, ST2, ST3, etc. may include
a shift register (SR) 120 and an output control block 140.
The shift registers 120 may be connected to each other. The
shift registers 120 may generate carry signals CR[1], CR[2],
CR[3], etc., based on a frame start signal FLM or based on
the carry signal output from a previous stage.

[0063] Hereinafter, it may be described with reference to
the shift register 120 and the output control block 140
included in a first stage ST1. Constructions and operations
of other stages ST2, ST3, etc. may be substantially the same
as the first stage ST1.

[0064] The shift register 120 of the first stage ST1 may
receive the frame start signal FLM, clock signals CLK and
CLKB (see FIG. 2), and control signals, and may output a
first carry signal CR[1] to the output control block 140 and
to the shift register 120 of a next stage (e.g., the second stage
ST2). In an embodiment, the shift register 120 may include
a driving block driven by an input signal (e.g., the frame start
signal FLM or the previous stage carry signal) and the clock
signals CLK and CLKB, and may include a buffer block
configured to pull up and pull down an output of the driving
block to output the first carry signal CR[1]. An active period
(or duration) of the first carry signal CR[1] may be con-
trolled by an active period of the frame start signal FLM
and/or the clock signal CLK and CLKB. For example, the
active period of the first carry signal CR[1] may correspond
to the active period of the frame start signal FLM, or may
correspond to the active period of the clock signals CLK and
CLKB. The shift register 120 may be implemented by
various suitable circuits using the input signal and a plurality
of clock signals CLK and CLKB.

[0065] The output control block 140 may receive the first
carry signal CR[1] from the shift register 120, and may
output a first scan signal SCAN[1] to an output terminal
OUT[1] based on the first carry signal CR[1].

[0066] The output control block 140 may transmit the first
carry signal CR[1] to the output terminal OUT[1] in the
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display mode. Thus, the first carry signal CR[1] may be the
same as the first scan signal SCAN[1].

[0067] The output control block 140 may repeatedly gen-
erate and output an active period of the first scan signal
SCAN[1] during the active period of the first carry signal
CR[1] in the sensing mode. For example, a plurality of
active periods of the first scan signal SCAN[1] may be
generated during the single active period of the first carry
signal CR[1] in the sensing mode. The output control block
140 may receive a sensing clock signal SCLK, and may
determine the number of the active periods of the first scan
signal SCANJ1] based on an active period of the sensing
clock signal SCLK and based on the active period of the first
carry signal CR[1] during the sensing mode. The sensing
clock signal SCLK may be applied to the output control
blocks of all of the stages ST1, ST2, ST3, etc. in common.

[0068] In an embodiment, the duration of the active period
of the first scan signal SCAN[1] may be substantially the
same as a duration of the active period of the sensing clock
signal SCLK. The output control block 140 may generate the
active period of the first scan signal SCAN[1] that is
synchronized with the active period of the sensing clock
signal SCLK during the sensing mode. In an embodiment,
the number of the active periods of the first scan signal
SCAN][1] may correspond to the number of active periods of
the sensing clock signal SCLK within the active period P2
(e.g., see FIG. 4) of the first carry signal CR[1]. For
example, when the duration of the active period of the first
carry signal CR[1] increases, the number of the active
periods of the sensing clock signal SCLK within the first
carry signal CR[1] and the number of the active periods of
the first scan signal SCAN[1] may also increase. Thus, a
sensing current detecting operation to pixel rows (e.g., a first
pixel row corresponding to the first scan signal SCAN[1])
may be repeated in the sensing mode.

[0069] When the duration of the active period of the
sensing clock signal SCLK increases, the duration of the
active periods of the first scan signal SCAN[1] may also
increase. Accordingly, the output control block 140 may
output the plurality of active petiods of the first scan signal
SCAN[1] during the active period of the first carry signal
CR[1]. Further, the duration of the active period of the
sensing clock signal SCLK and/or the duration of the active
period of the first carry signal CR[1] may be adjusted such
that the number of times being detected with respect to the
pixel rows may be adjusted in the sensing mode.

[0070] In an embodiment, as illustrated in FIG. 2, the
output control block 140A may include a first switch T1, a
second switch T2, and a third switch T3. The output control
block 140A may receive the sensing clock signal SCLK, a
first sensing control signal SEN1, and a second sensing
control signal SEN2, and may output the first scan signal
SCAN[1].

[0071] The first switch T1 may include a gate electrode
connected to a first node N1. The first carry signal CR[1]
from the shift register 120 may be output to the first node N1
such that gate electrode of the first switch T1 may receive the
first carry signal CR[1]. The first switch T1 may further
include a first electrode configured to receive the sensing
clock signal SCLK, and may also include a second electrode
connected to the second switch T2. The first switch T1 may
transmit the sensing clock signal SCLK to the second switch
T2. The first switch T1 may be turned on during the active
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period of the first carry signal CR[1] to thereby transmit the
sensing clock signal SCLK to the second switch T2.

[0072] The second switch T2 may include a gate electrode
configured to receive the first sensing control signal SEN1.
The second switch T2 may be connected between the first
switch T1 and the output terminal OUT[1]. In an embodi-
ment, the second switch T2 may include a first electrode
connected to the second electrode of the first switch T1, and
may include a second electrode connected to the output
terminal OUT[1]. The second switch T2 may prevent the
output terminal OUT[1] from being unexpectedly shorted
with an input terminal receiving the sensing clock signal
SCLK. The second switch T2 may also transmit the sensing
clock signal SCLK from the first switch T1 to the output
terminal OUT[1]. Here, the sensing clock signal SCLK may
correspond to the first scan signal SCAN[1].

[0073] The third switch T3 may include a gate electrode
configured to receive the second sensing control signal
SEN2. The third switch T3 may be connected between the
first node N1 and the output terminal OUT[1]. The third
switch T3 may further include a first electrode connected to
the first node N1, and a second electrode connected to the
output terminal OUT[1]. The first carry signal CR[1] may be
applied to the output terminal OUT[1] when the third switch
T3 is turned on.

[0074] According to one or more embodiments. n-channel
metal-oxide semiconductor (NMOS) transistors may be
used as one or more of the switches T1, T2, and T3. For
example, the signals applied to gate electrodes of the NMOS
transistors may be activated with a logical high level.
However, the inventive concept is not limited thereto, and
some of the switches may be implemented with p-channel
metal-oxide semiconductor (PMOS) transistors, and the
signals applied to the gate electrodes of the PMOS transis-
tors may be activated with a logical low level.

[0075] In an embodiment, the first sensing control signal
SEN1 may have an inactive level (the logical low level) and
the second sensing control signal SEN2 may have an active
level (the logical high level) during the display mode. Thus,
the second switch T2 may be turned off, and the third switch
T3, may be turned on in the display mode. Contrastingly, the
first sensing control signal SEN1 may have the active level
(the logical high level) and the second sensing control signal
SEN2 may have the inactive level (the logical low level)
during the sensing mode. Thus, the second switch T2 may be
turned on, and the third switch T3 may be turned off, in the
sensing mode.

[0076] As described above, each of the stages ST1, ST2,
ST3, etc. of the scan driver 100 may include the output
control block 140 implemented by the simple circuit such
that wave forms of the scan signal may be different accord-
ing to the display mode and the sensing mode. Thus, a
multi-sensing (or detecting) operation may be performed at
each pixel row during the sensing mode such that the
detection accuracy of pixel characteristics may be improved.
In addition, the circuit of the output control block 140 for the
pixel sensing may be separated from the shift register 120
such that malfunctions of the scan driver 100 may be
detected.

[0077] FIG. 3 is a timing diagram of an operation of the
scan driver of FIG. 2, and FIG. 4 is a timing diagram for
another operation of the scan driver of FIG. 2.
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[0078] Referring to FIGS. 2 to 4, the scan driver 100 may
output different waveforms of the scan signal according to
the display mode and the sensing mode.

[0079] As illustrated in FIG. 3, in the display mode, the
first sensing control signal SEN1 may have the logical low
level L (the inactive level), and the second sensing control
signal SEN2 may have the logical high level H (the active
level). The sensing clock signal SCLK may have the logical
low level in the display mode. Accordingly, in the display
mode, the second switch T2 of the output control block
140A may maintain a turn-off state, and the third switch of
the output control block 140A may maintain a turn-on state.
The second switch T2 may maintain the turn-off state such
that the sensing clock signal SCLK may not be applied to the
output terminal OUT[1].

[0080] The shift registers 120 of the respective stages may
be connected to each other such that the carry signals CR[1],
CR[2], CR[3], etc. may be sequentially output. The third
switches T3 may be in the turn-on state (e.g., sequentially)
such that the carry signals CR[1], CR[2], CR[3], etc. may be
output as the scan signals SCANJ[1], SCAN][2], SCAN][3],
etc., respectively. Here, the durations of the active periods of
the scan signals SCAN[1], SCAN][2], SCAN]3], etc. may be
substantially the same as the durations of the active periods
of the carry signals CR[1], CR[2], CR[3], etc.

[0081] As illustrated in FIG. 4, in the sensing mode, the
first sensing control signal SEN1 may have the logical high
level H, and the second sensing control signal SEN2 may
have the logical low level L. Accordingly, in the sensing
mode, the second switch T2 of the output control block
140A may maintain the turn-on state, and the third switch of
the output control block 140A may maintain the turn-off
state. The sensing clock signal SCLK may cyclically switch
between the logical low level L and the logical high level H
(e.g., with a predetermined cycle) in the sensing mode. The
sensing clock signal SCLK may be provided to the all stages
in common. The duration of the active period P1 of the
sensing clock signal SCLK may be shorter than the duration
of the active period P2 of the carry signal (e.g.. CR[1],
CR[2], CR[3], etc.).

[0082] The shift registers 120 connected to each other may
sequentially output the carry signals CR[1], CR[2], CR[3],
etc. Here, the duration of the active period P2 of the carry
signals CR[1], CR[2], CR[3], etc. may be adjusted by the
duration of the active period of the frame start signal FLM.
[0083] The first and second switches T1 and T2 may be
turned on during the active period P2 of the first carry signal
CR[1] such that the sensing clock signal SCLK may be
transmitted to the output terminal OUT[1]. Thus, the dura-
tion of the single active period P3 of the first scan signal
SCAN][1] may be substantially the same as the duration of
the active period P1 of the sensing clock signal SCLK.
Namely, the output control block 140A may generate the
active periods P3 of the first scan signal SCAN[1] synchro-
nized with the active periods P1 of the sensing clock signal
SCLK in the sensing mode. The number of the active periods
P1 of'the sensing clock signal SCLK within the active period
P2 of the first carry signal CR[1] may be the same as the
number of the active periods P3 of the first scan signal
SCAN[1]. As illustrated in FIG. 4, the sensing clock signal
SCLK may have the active period P1 three times within the
active period P2 of the first carry signal CR[1] such that the
output control block 140A may output the first scan signal
SCAN[1] three times (e.g., during the active periods P3).
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Similarly, the second to K-th stages may respectively repeat-
edly output the second to K-th scan signals SCAN][2],
SCAN][3], etc. (e.g., three times) during the active periods
P3, where K is an integer greater than 2. Thus, a display
device including the scan driver 100 may perform the
sensing operation (or the detecting operation) three times on
each pixel row.

[0084] Accordingly, each of the stages of the scan driver
100 may include the output control block 140A implemented
by the simple circuit such that wave forms of the scan signal
may be different according to the display mode and the
sensing mode. Thus, a multi-sensing (or detecting) operation
can be performed at each pixel row during the sensing mode,
such that the detection accuracy of pixel characteristics may
be improved. In addition, the circuit of the output control
block 140A for the pixel sensing may be separated from the
shift register 120 such that malfunctions of the scan driver
100 may be detected.

[0085] FIG. 5 is a timing diagram for still another embodi-
ment of an operation of the scan driver of FIG. 2, and FIG.
6 is a timing diagram for further still another embodiment of
an operation of the scan driver of FIG. 2.

[0086] Referring to FIGS. 5 and 6, the scan driver 100 may
determine the number of active periods P3 of scan signals
SCAN][1], SCAN]2], etc. The scan driver 100 may also
determine the duration of the active periods P3 of the scan
signals SCAN[1], SCAN][2], etc. based on active periods P1
of a sensing clock signal SCLK and an active period P2 of
carry signals CR[1], CR|[2], etc. in a sensing mode.

[0087] As illustrated in FIG. 5, four active periods P1 of
the sensing clock signal SCLK may be included within the
active period P2 of the first carry signal CR[1]. The duration
of the active period P2 of the first carry signal CR[1] may be
adjusted by the cycle of clock signals CLK and CLKB
applied to the shift register 120 and/or the duration of an
active period of a frame start signal FLM. In an embodiment,
the duration of the active period P2 of the first carry signal
CR[1] may increase as the duration of the active period of
the frame start signal FLM increases. Thus, the number of
the active periods P3 of the first scan signal SCAN[1] may
increase as the duration of the active period of the frame start
signal FLM increases. For example, a first stage of the scan
driver 100 may generate the active periods P3 of the first
scan signal SCAN[1] four times during the active period P2
of the first carry signal CR[1]. Similarly, second to K-th
stages of scan driver 100 may respectively generate the
active periods P3 of second to K-th scan signals four times.

[0088] As illustrated in FIG. 6, the duration of the active
period P3 of the first scan signal SCAN[1] may be adjusted
by the duration of the active period P1 of the sensing clock
signal SCLK. In an embodiment, the duration of the active
period P3 of the first scan signal SCAN[1] may be substan-
tially the same as the duration of the active period

[0089] P1 of the sensing clock signal SCLK. Namely, the
number of the active periods P3 of the scan signals SCAN
[1], SCANJ2], etc. and the duration of the active periods P3
of the scan signals SCAN[1], SCAN[2], etc. may be con-
trolled by adjusting the durations of the sensing clock signal
SCLK and/or the frame start signal FLM.

[0090] However, these are examples, and the number of
the active periods P3 of the scan signals SCAN[1], SCAN

[2], etc., and the duration of the active periods P3 of the scan
signals SCAN[1], SCAN]2], etc., are not limited thereto.
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[0091] FIG. 7 is a diagram illustrating another example of
the scan driver of FIG. 1.

[0092] In FIG. 7, like reference numerals are used to
designate elements of the scan driver 100 that are the same
as those in FIGS. 1 and 2, and detailed description of these
elements may be omitted. The scan driver of FIG. 7 may be
substantially the same as, or similar to, the scan driver of
FIGS. 1 and 2 with the exception of the output control block
140B.

[0093] Referring to FIG. 7, the scan driver 100 may
include a plurality of stages ST1, ST2, ST3, etc. connected
to each other.

[0094] Each of the stages ST1, ST2, ST3, etc. may include
a shift register 120 and an output control block 140B.

[0095] Hereinafter, descriptions will refer to the shift
register 120 and the output control block 140B included in
a first stage ST1. Constructions and operations of other
stages ST2, ST3, etc. may be substantially the same as the
first stage ST1.

[0096] The shift register 120 may receive the frame start
signal FLM, clock signals CLK and CLKB, and a control
signals, and may output a first carry signal CR[1] to the
output control block 140B and to the shift register 120 of a
next stage (e.g., a second stage ST2).

[0097] The output control block 140B may receive the first
carry signal CR[1] from the shift register 120 and may
output a first scan signal SCAN[1] to an output terminal
OUT[1] based on the first carry signal CR[1]. The output
control block 140B may include first to fourth switches T1
to T4. The first switch T1 may include a gate electrode
configured to receive the first carry signal CR[1]. The first
switch T1 may transmit the sensing clock signal SCLK
based on the first carry signal CR[1]. The second switch T2
may include a gate electrode configured to receive a first
sensing control signal SEN1. The second switch T2 may be
connected between the first switch T1 and the output termi-
nal OUT[1]. The third switch T3 may include a gate elec-
trode configured to receive a second sensing control signal
SEN2. The third switch T3 may be connected between a first
node N1 and the output terminal OUT[1]. The fourth switch
T4 may include a gate electrode configured to receive the
first sensing control signal SEN1. The fourth switch T4 may
be connected between the first node N1 and the gate elec-
trode of the first switch T1. The fourth switch T4 may
transmit the first carry signal CR[1] to the gate electrode of
the first switch T1 based on the first sensing control signal
SEN1. Because the first to third switches T1 to T3 are
described above referred to FIG. 2, duplicated descriptions
will not be repeated. The scan driver 100 including the
output control block 140B of FIG. 7 may operate to output
scan signals in a manner that is substantially the same as the
operations of FIGS. 3 to 6. Accordingly, the scan driver 100
may similarly output different waveforms of the scan signal
according to the display mode and the sensing mode.

[0098] FIG. 8 is a diagram illustrating still another
embodiment of the scan driver of FIG. 1, and FIG. 9 is a
diagram illustrating an example of a buffer block included in
the scan driver of FIG. 8.

[0099] In FIGS. 8 and 9, like reference numerals are used
to designate elements of the scan driver 101 that are the
same as those in FIGS. 1 and 2, and detailed description of
these elements may be omitted. The scan driver 101 of FIG.
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8 may be substantially the same as or similar to the scan
driver 100 of FIGS. 1 and 2 except for the shift register 120
and the buffer block 160.

[0100] Referring to FIGS. 8 and 9, the scan driver 101 may
include a plurality of stages ST1, ST2, ST3, etc. connected
to each other.

[0101] The stages ST1, ST2, ST3, etc. may be connected
to corresponding scan lines. The stages ST1, ST2, ST3, etc.
may output a plurality of scan signals SCAN[1], SCAN[2],
SCAN]3], etc., via the scan lines, respectively.

[0102] The scan driver 101 may output the scan signals
SCAN][1], SCANJ2], SCAN][3], etc. having different wave-
forms in accordance with a display mode and a sensing
mode. In the display mode, the scan driver 101 may sequen-
tially output the scan signals to display an image. In the
sensing mode, the scan driver 101 may repeatedly output the
scan signal of each scan line to detect the degree of degra-
dation of the pixels.

[0103] Each of the stages ST1, ST2, ST3, etc. may include
a shift register 120, an output control block 140, and a buffer
block 160. The shift registers 120 may be connected to each
other. The shift registers 120 may respectively generate
carry signals CR[1], CR[2], CR[3], etc., based on a frame
start signal FLM or based on the carry signal output from a
previous stage.

[0104] The following description will refer to the shift
register 120 and the output control block 140 included in a
first stage ST1. Constructions and operations of other stages
ST2, ST3, etc. may be substantially the same as the first
stage ST1.

[0105] The shift register 120 may receive the frame start
signal FLM, clock signals CLK and CLKB, and a control
signal(s), and may output a first carry signal CR[1] to the
output control block 140 and to the shift register of a next
stage (e.g., a second stage ST2). In another embodiment, the
buffer block 160 may be separated from the shift register
120. Namely, the shift register 120 may omit the buffer block
160. For example, the buffer block 160 may be physically
connected to an output terminal of the output control block
140.

[0106] The output control block 140 may receive the first
carry signal CR[1] from the shift register 120, and may
output a first scan signal SCAN[1] to the buffer block 160
based on the first carry signal CR[1]. The output control
block 140 may transmit the first carry signal CR[1] to the
output terminal OUT[1] in the display mode. Thus, the first
carry signal CR[1] may operate as the first scan signal
SCAN][1]. The output control block 140 may repeatedly
generate and output the first scan signal SCAN[1] during an
active period of the first scan signal SCAN[1] and during the
active period of the first carry signal CR[1] in the sensing
mode. Namely, a plurality the first scan signal SCAN[1] may
be generated during the single active period of the first carry
signal CR[1] in the sensing mode. The output control block
140 may receive a sensing clock signal SCLK, and may
determine the number of the active periods of the first scan
signal SCANJ1] based on an active period of the sensing
clock signal SCLK and based on the active period of the first
carry signal CR[1] during the sensing mode. The sensing
clock signal SCLK may be applied to the output control
blocks 140 of all of the stages ST1, ST2, ST3, etc. in
common. Because the constructions and operations of the
output control block 140 are described above with reference
to FIGS. 1 to 7, duplicated descriptions will not be repeated.
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[0107] The buffer block 160 may control a rising time and
a falling time of the first scan signal SCAN][1] that is output
from the output control block 140. The buffer block 160 may
control pull-up and pull-down of the first scan signal SCAN
[1]. In an embodiment, as illustrated in FIG. 9, the buffer
block 160 may include a plurality of complementary metal
oxide semiconductor (CMOS) transistors 162 and 164 con-
nected (e.g., connected in series) with each other. The
CMOS transistor 164 may be closer to the output terminal
OUT[1] than, and may be larger than, the CMOS transistor
162. Thus, the rising time and the falling time of the first
scan signal SCAN[1] may be shortened. Accordingly, over-
laps between the scan signals of adjacent scan lines and
slacks of the scan signals may be eliminated. However, these
are examples, and the construction of the buffer block 160
is not limited thereto. For example, the buffer block 160 may
be comprised of NMOS transistors or PMOS transistors.

[0108] Accordingly, the buffer block 160 may be sepa-
rated from the shift register 120 such that a size of the scan
driver 101 may be reduced.

[0109] FIG. 10 may be a timing diagram for an example
of an operation of the scan driver of FIG. 1. FIG. 11 may be
a timing diagram for an example of another operation of the
scan driver of FIG. 1.

[0110] The construction and operation of the scan driver of
FIGS. 10 and 11 may be substantially the same as or similar
to the operations of the scan driver of FIGS. 1 to 4, except
for the use of PMOS transistors (e.g., as opposed to NMOS
transistors). The scan driver, and pixels connected to the
scan driver, may be implemented by the PMOS transistors.

[0111] As illustrated in FIG. 10, a first sensing control
signal SEN1 may have an inactive level (the logical high
level H) and a second sensing control signal SEN2 may have
an active level (the logical low level L) during the display
mode. A sensing clock signal SCLK may have the logical
high level H. Accordingly, carry signals CR[1], CR[2],
CR[3], etc. may be output as scan signals SCAN[1], SCAN
[2], SCAN][3], etc., respectively. Here, duration of active
periods of the scan signals SCAN[1], SCAN][2], SCAN[3],
etc. may be substantially the same as duration of active
periods of the carry signals CR[1], CR[2], CR[3], etc.

[0112] As illustrated in FIG. 11, the first sensing control
signal SEN1 may have the active level (the logical low level
L), and the second sensing control signal SEN2 may have
the inactive level (the logical high level H), during the
sensing mode. The sensing clock signal SCLK may repeat-
edly switch between the logical low level L and the logical
high level H with a cycle (e.g., predetermined cycle) in the
sensing mode. The number of the active periods P3 of the
first scan signal SCAN[1] may be the same as the number of
active periods P1 of the sensing clock signal SCLK within
the active period P2 of the first carry signal CR[1]. Similarly,
the second to K-th stages may repeatedly output the active
periods P3 of the second to K-th scan signals SCAN[2],
SCAN]3], etc., respectively, where K is an integer that is
greater than 2.

[0113] FIG. 12 is a block diagram of an organic light
emitting display device according to an embodiment.
[0114] Referring to FIG. 12, the organic light emitting
display device 1000 may include a scan driver 1004, a
sensing driver 1008, a display panel 200, a data driver 300,
and a controller 400. In an embodiment, the organic light
emitting display device 1000 may further include an emis-
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sion driver for generating emission control signals to control
emission of a plurality of pixels PX.

[0115] The organic light emitting display device 1000 may
be driven by a display mode and by a sensing mode. The
display panel 200 may display images in the display mode.
An external compensation with respect to the pixels PX for
compensating degradation of the pixels PX may be pet-
formed in the sensing mode. For example, variations of
threshold voltages of a driving transistor of the pixels PX,
variations of mobility the driving transistor, and degrada-
tions of the pixels PX may be detected in the sensing mode.
In an embodiment, the sensing mode may be activated
during a time (e.g., a predetermined time) when the display
panel 200 is turned on and/or turned off. In an embodiment,
the sensing mode may be periodically activated.

[0116] The display panel 200 may display images. The
display panel 200 may include a plurality of scan lines SL.1
through SLn, a plurality of sensing lines SSL1 through
SSLn, and a plurality of data lines DL.1 through DLm. The
display panel 200 may also include the pixels PX connected
to the scan lines SL1 through SLn, the sensing lines SSLL1
through SSLn, and the data lines DL1 through DLm. For
example, the pixels PX may be arranged in a matrix form.
In some embodiments, the number of pixels PX may be
equal to n X m, where n and m are integers greater than 0.

[0117] The scan driver 100A may provide a plurality of
scan signals to the display panel 200. In an embodiment, the
scan driver 100A may output the plurality of scan signals to
the scan lines SL1 through SLn. The scan driver 100A may
output the scan signals based on a first control signal CON1
received from the controller 400. The scan driver 100A may
include a plurality of stages ST1, ST2, ST3, etc. for respec-
tively outputting the scan signals. The scan driver 100A may
sequentially provide the scan signals to the display panel
200 in the display mode. The scan driver 100A may repeat-
edly generate an active period of each of the scan signals in
the sensing mode.

[0118] In an embodiment, an N-th stage of the scan driver
100A may include a shift register 120 configured to output
an N-th carry signal (e.g., N-the carry signal CR[N]) based
on a frame start signal or a carry signal from a previous
stage, and may also include an output control block 140
configured to output the N-th carry signal as an N-th scan
signal in the display mode, and configured to repeatedly
output active periods of the N-th scan signal during an active
period of the N-th carry signal in the sensing mode, where
N is a positive integer.

[0119] The N-th stage of the scan driver 100A may include
an output control block 140, which may receive a sensing
clock signal during the sensing mode, and may determine
the number of active periods of the N-th scan signal in the
sensing mode based on an active period of the sensing clock
signal and based on the active period of the N-th carry
signal. In an embodiment, the output control block 140 may
include first to third transistors. The first transistor may
include a gate electrode connected to a first node N1 to
receive the N-th carry signal. The first switch may transmit
the sensing clock signal based on the N-th carry signal. The
second transistor may include a gate electrode to receive a
first sensing control signal. The second switch may be
connected between the first switch and an output terminal.
The third transistor may include a gate electrode to receive
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a second sensing control signal. The third switch may be
connected between the first node N1 and the output terminal
OUTT1].

[0120] Accordingly, and for example, the scan driver
100A may correspond to one of the scan drivers 100 of
FIGS. 1 to 7. Thus, a multi-sensing (or detecting) operation
may be performed at each pixel row corresponding to each
of the scan lines SL1 through SLn in the sensing mode.
[0121] The sensing driver 100B may provide a plurality of
sensing signals to the display panel 200. In an embodiment,
the sensing driver 1006 may output the plurality of sensing
signals to the sensing lines SSIL1 through SSLn. The sensing
driver 100B may output the sensing signals based on a
second control signal CON2 received from the controller
400. The sensing driver 1006 may include a plurality of
stages ST1, ST2, ST3, etc. for respectively outputting the
sensing signals. Here, each of the sensing signals may
correspond to a signal for controlling a sensing transistor
included in each of the pixels PX. The sensing driver 1006
may repeatedly generate an active period of each of the
sensing signals in the sensing mode. The sensing driver 1006
may not generate the active period of the sensing signals in
the display mode. In an embodiment, the construction and
operation of the sensing driver 1006 may be substantially the
same as, or similar to, that of the scan driver 100A. Thus, the
multi-sensing (or detecting) operations may be performed at
each pixel row corresponding to each of the scan lines SL.1
through SLn (and corresponding sensing lines SSL.1 through
SSLn) in the sensing mode.

[0122] The data driver 300 may convert a data signal
received from the controller 400 into a data voltage (e.g., an
analog data voltage) based on a third control signal CON3
received from the controller 400. The data driver 300 may
output the data voltage to the data lines DL1 through DLm.
In the display mode, the data driver 300 may provide the
data voltage corresponding to a display image to the display
panel 200. In the sensing mode, the data driver 300 may
provide a sensing voltage to the display panel 200 based on
the data control signal.

[0123] The controller 400 may control the scan driver
100A, the sensing driver 1008, and the data driver 300. The
controller 400 may receive an input control signal and an
input image signal from an image source, such as an external
graphic apparatus. The controller 400 may generate the data
signal (e.g., a digital data signal) corresponding to operating
conditions of the display panel 200 based on the input image
signal. In addition, the controller 400 may generate the first
control signal CON1 for controlling a driving timing of the
scan driver 100A, may generate the second control signal
CON2 for controlling a driving timing of the sensing driver
1008, and may generate the third control signal CON3 for
controlling a driving timing of the data driver 300, based on
the input control signal. The controller 400 may output the
first to third control signals CON1, CON2, and CONS3 to the
scan driver 100A, the sensing driver 1008, and the data
driver 300, respectively.

[0124] The controller 400 may perform compensation
with respect to the pixels PX based on sensing currents that
are repeatedly generated at the pixels corresponding to (e.g,,
connected to) the scan line in the sensing mode. In an
embodiment, the controller 400 may calculate sensing val-
ues of the pixels PX based on the sensing currents, and may
compensate the input images data based on the sensing
values. In an embodiment, the controller 400 may calculate
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a compensation value of the input image data based on at
least one of an average of the sensing currents, a maximum
value of the sensing currents, and a minimum value of the
sensing currents in the sensing mode. Thus, exact compen-
sation values based on the sensing currents may be obtained.
[0125] As described above, the organic light emitting
display device 1000 may perform the multi-sensing at each
pixel row corresponding to each of the scan lines SIL1
through SLn in the sensing mode. The organic light emitting
display device 1000 may also calculate more accurate sens-
ing values or compensation values based on statistics of the
multi-sensing results. Thus, accuracy of compensation of
pixel characteristics and degradations may be improved, and
the image quality of the organic light emitting display device
1000 may be improved.

[0126] FIG. 13 is a diagram illustrating an example of a
pixel included in the organic light emitting display device of
FIG. 12.

[0127] Referring to FIG. 13, each of the pixels PX may
include an organic light emitting diode EL, a scan transistor
T1, a storage capacitor Cst, a driving transistor TD, an
initialization transistor T2, and a sensing transistor T3. It
should be noted that the scan transistor T1, the initialization
transistor T2, and the sensing transistor T3 are different than
the first to third switches T1, T2, and T3 described above.
[0128] The scan transistor T1 may be connected between
a data line DL and a gate electrode of the driving transistor
TD. The scan transistor T1 may transmit a sensing voltage
VG to the gate electrode of the driving transistor TD in
response to a scan signal SCAN[1] in the sensing mode. In
one embodiment, the sensing voltage VG may be provided
to the gate electrode of the driving transistor TD through the
data line DL in the sensing mode to detect pixel character-
istics.

[0129] The storage capacitor Cst may be connected
between the gate electrode of the driving transistor TD and
a source electrode of the driving transistor TD. When the
scan transistor T1 is turned on, the storage capacitor Cst may
store a voltage difference between the sensing voltage VG
and a voltage VA of the source electrode of the driving
transistor TD.

[0130] The driving transistor TD may be connected to a
first power voltage ELVDD.

[0131] The driving transistor TD may generate a sensing
current ISEN corresponding to a charged voltage at the
storage capacitor Cst based on the sensing voltage VG.
[0132] The initialization transistor T2 may provide an
initialization voltage VINT to the source electrode of the
driving transistor TD (i.e., to an anode of the organic light
emitting diode EL) in response to the scan signal SCANJ[1].
The initialization voltage VINT may be, for example, a
ground voltage.

[0133] The sensing transistor T3 may be connected
between the data line DL and the source electrode of the
driving transistor TD. The sensing transistor T3 may trans-
mit the sensing current ISEN to the data line DL in response
to a sensing signal SENSE[1] in the sensing mode.

[0134] Here, the scan signal SCAN[1] and the sensing
signal SENSE[1] may have a plurality of active periods. The
number of the scan signal SCAN[1] may be the same as the
number of the sensing signal SENSE[1]. Thus, the multi-
sensing operation with respect to the pixel may be per-
formed in the sensing mode.
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[0135] The controller 400 may receive the sensing current
ISEN, and may perform the compensation operation based
on the sensing current ISEN.

[0136] FIG. 14 is a timing diagram for an example of an
operation of the organic light emitting display device of FIG.
12, and FIG. 15 is a timing diagram for another example of
an operation of the organic light emitting display device of
FIG. 12.

[0137] Referring to FIGS. 12, 14, and 15, the scan driver
100A and the sensing driver 1008 may respectively provide
a plurality of scan signals SCAN[1], SCAN][2], SCAN]3],
etc. and a plurality of sensing signals SENSE[1], SENSE[ 2],
SENSE]3], etc. to the display panel 200 in the sensing mode.

[0138] An active period of each scan signal may be
repeatedly output to the corresponding scan line and an
active period of each sensing signal may be repeatedly
output to the corresponding sensing line in the sensing
mode. Thus, the multi-sensing operation with respect to each
corresponding pixel row may be performed in the sensing
mode.

[0139] In one embodiment, as illustrated in FIG. 14, the
active periods of the scan signal and the active periods of the
sensing signal may be concurrently provided to the corre-
sponding pixel row. For example, a data writing operation
and a sensing operation may be concurrently performed.
Alternatively, in one embodiment, as illustrated in FIG. 15,
the scan signal may be provided, and then the sensing signal
may be provided thereafter. For example, the data writing
operation may be performed and then the sensing operation
may be performed. However, these are examples, and the
timings of the active periods of the scan and sensing signals
are not limited thereto.

[0140] FIG. 16 is a block diagram of an electronic device
according to an embodiment, FIG. 17A is a diagram illus-
trating an embodiment of the electronic device implemented
as a television, and FIG. 17B is a diagram illustrating an
embodiment of the electronic device implemented as a smart
phone.

[0141] Referring to FIGS. 16 to 17B, the electronic device
7000 may include an organic light emitting display device
1000, a processor 2000, a memory device 3000, a storage
device 4000, an input/output (I/O) device 5000, and a power
supply 6000. Here, the organic light emitting display device
1000 may correspond to the organic light emitting display
device of FIG. 12. In addition, the electronic device 7000
may further include a plurality of ports for communicating
with a video card, a sound card, a memory card, a universal
serial bus (USB) device, or other suitable electronic devices,
etc. In one embodiment, as illustrated in FIG. 17A, the
electronic device 7000 may be implemented in a television.
In one embodiment, as illustrated in FIG. 17B, the electronic
device 7000 may be implemented in a smart phone. How-
ever, these are examples and the electronic device 7000 is
not limited thereto. For example, the electronic device 7000
may be implemented in a cellular phone, a video phone, a
smart pad, a smart watch, a tablet, a personal computer, a
navigation for vehicle, a monitor, a notebook, a head
mounted display (HMD), and/or the like.

[0142] The processor 2000 may perform various suitable
computing functions. The processor 2000 may be a micro-
processor, a central processing unit (CPU), etc. The proces-
sor 2000 may be coupled to other suitable components via
an address bus, a control bus, a data bus, etc. Furthermore,
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the processor 2000 may be coupled to an extended bus such
as a peripheral component interconnection (PCI) bus.
[0143] The memory device 3000 may also store data for
operations of the electronic device 7000. For example, the
memory device 3000 may include at least one non-volatile
memory device, such as an erasable programmable read-
only memory (EPROM) device, an electrically erasable
programmable read-only memory (EEPROM) device, a
flash memory device, a phase change random access
memory (PRAM) device, a resistance random access
memory (RRAM) device, a nano floating gate memory
(NFGM) device, a polymer random access memory
(PoRAM) device, a magnetic random access memory
(MRAM) device, a ferroelectric random access memory
(FRAM) device, etc., and/or at least one volatile memory
device, such as a dynamic random access memory (DRAM)
device, a static random access memory (SRAM) device, a
mobile DRAM device, and/or the like.

[0144] The storage device 4000 may store data for opera-
tions of the electronic device 7000. The storage device 4000
may be a solid state drive (SSD) device, a hard disk drive
(HDD) device, a CD-ROM device, and/or the like.

[0145] The I/O device 5000 may be an input device, such
as a keyboard, a keypad, a touchpad, a touch-screen, a
mouse, and/or the like, and an output device, such as a
printer, a speaker, and/or the like.

[0146] The power supply 6000 may provide power for
operating the electronic device 1000.

[0147] The organic light emitting display device 1000 may
be connected to other elements via the buses or other
communication links. According to an embodiment, the
organic light emitting display device 1000 may be included
in the I/O device 5000. As described above, the organic light
emitting display device 1000 may include a display panel
200 comprising a plurality of pixels PX configured to be
driven by a display mode and by a sensing mode, a data
driver 300 configured to provide a data voltage correspond-
ing to a display image to the display panel 200 in the display
mode and configured to provide a sensing voltage VG to the
display panel 200 based on a data control signal in the
sensing mode, a scan driver 100A configured to repeatedly
generate an active period of a scan signal applied to a scan
line in the sensing mode, a sensing driver 1006 configured
to repeatedly generate an active period of a sensing signal
applied to a sensing line corresponding to the scan line in the
sensing mode, and a controller 400 configured to perform a
compensation with respect to the pixels PX based on sensing
currents that are repeatedly generated at the pixels corre-
sponding to (e.g., connected to) the scan line in the sensing
mode.

[0148] As described above, the organic light emitting
display device 1000 may perform a multi-sensing at each
pixel row corresponding to each of scan lines in the sensing
mode. The organic light emitting display device 1000 may
also calculate more accurate sensing values or compensation
values based on statistics of the multi-sensing results. Thus,
accuracy of compensation of pixel characteristics and deg-
radations may be improved and the image quality of the
organic light emitting display device 1000 may be improved.
[0149] The present embodiments may be applied to any
display device and any system including the display device.
For example, the present embodiments may be applied to a
television (TV), a digital TV, a 3D TV, a computer monitor,
a laptop, a digital camera, a cellular phone, a smart phone,
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a smart pad, a personal digital assistant (PDA), a portable
multimedia player (PMP), a MP3 player, a navigation sys-
tem, a game console, a video phone, etc.

[0150] The foregoing is illustrative of example embodi-
ments, and is not to be construed as limiting thereof.
Although a few example embodiments have been described,
those skilled in the art will readily appreciate that many
modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of example embodiments. Accordingly, all such
modifications are intended to be included within the scope of
example embodiments as defined in the claims. In the
claims, means-plus-function clauses are intended to cover
the structures described herein as performing the recited
function and not only structural equivalents but also equiva-
lent structures. Therefore, it is to be understood that the
foregoing is illustrative of example embodiments and is not
to be construed as limited to the specific embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims. The inventive concept is defined by the following
claims, with equivalents of the claims to be included therein.

What is claimed is:

1. A scan driver comprising a plurality of stages for
respectively outputting a plurality of scan signals, an N-th
stage of the stages comprising:

a shift register for outputting an N-th carry signal based on

a frame start signal or based on a carry signal from a
previous stage; and

an output control block for outputting the N-th carry
signal as an N-th scan signal in a display mode, and for
repeatedly outputting active periods of the N-th scan
signal during an active period of the N-th carry signal
in a sensing mode,

wherein N is a positive integer.

2. The scan driver of claim 1, wherein the output control
block is for receiving a sensing clock signal and for deter-
mining a number of active periods of the N-th scan signal in
the sensing mode based on an active period of the sensing
clock signal and based on the active period of the N-th carry
signal.

3. The scan driver of claim 2, wherein a duration of the
active period of the N-th scan signal is substantially the same
as a duration of the active period of the sensing clock signal.

4. The scan driver of claim 3, wherein the output control
block is for generating the active period of the N-th scan
signal that is synchronized with the active period of the
sensing clock signal during the sensing mode.

5. The scan driver of claim 2, wherein the output control
block comprises:

a first switch for transmitting the sensing clock signal
based on the N-th carry signal and comprising a gate
electrode connected to a first node to receive the N-th
carry signal;

a second switch connected between the first switch and an
output terminal, and comprising a gate electrode for
receiving a first sensing control signal; and

a third switch connected between the first node and the
output terminal, and comprising a gate electrode for
receiving a second sensing control signal.

6. The scan driver of claim 5, wherein the first sensing

control signal has an inactive level during the display mode,
and



US 2017/0206840 A1l

wherein the second sensing control signal has an active
level during the display mode.

7. The scan driver of claim 5, wherein the first sensing
control signal has an active level during the sensing mode,
and

wherein the second sensing control signal has an inactive
level during the sensing mode.

8. The scan driver of claim 2, wherein the output control

block comprises:

a first switch for transmitting the sensing clock signal
based on the N-th carry signal, and comprising a gate
electrode for receiving the N-th carry signal;

asecond switch connected between the first switch and an
output terminal, and comprising a gate electrode for
receiving a first sensing control signal;

a third switch connected between the output terminal and
a first node where the N-th carry signal is output, and
comprising a gate electrode for receiving a second
sensing control signal; and

a fourth switch connected between the first node and the
gate electrode of the first switch, and comprising a gate
electrode for receiving the first sensing control signal.

9. The scan driver of claim 8, wherein the first sensing
control signal has an inactive level during the display mode,
and

wherein the second sensing control signal has an active
level during the display mode.

10. The scan driver of claim 8, wherein the first sensing
control signal has an active level during the sensing mode,
and

wherein the second sensing control signal has an inactive
level during the sensing mode.

11. An organic light emitting display device comprising:

a display panel comprising a plurality of pixels to be
driven by a display mode and by a sensing mode;

a data driver for providing a data voltage corresponding to
a display image to the display panel in the display
mode, and for providing a sensing voltage to the
display panel based on a data control signal in the
sensing mode;

a scan driver for repeatedly generating and applying an
active period of a scan signal to a scan line in the
sensing mode;

asensing driver for repeatedly generating and applying an
active period of a sensing signal to a sensing line
corresponding to the scan line in the sensing mode; and

a controller for performing a compensation with respect to
the pixels based on sensing currents that are repeatedly
generated at the pixels corresponding to the scan line in
the sensing mode.

12. The device of claim 11, wherein the controller is for
calculating a compensation value of image data based on at
least one of an average of the sensing currents, a maximum
value of the sensing currents, and a minimum value of the
sensing currents in the sensing mode.

13. The device of claim 11, wherein the scan driver
comprises a plurality of stages for respectively outputting a
plurality of scan signals, an N-th stage of the stages com-
prising:

a shift register for outputting an N-th carry signal based on

a frame start signal or based on a carry signal from a
previous stage; and

an output control block for outputting the N-th carry
signal as an N-th scan signal in the display mode, and
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for repeatedly outputting active periods of the N-th
scan signal during an active period of the N-th carry
signal in the sensing mode,

wherein N is a positive integer.

14. The device of claim 13, wherein the output control
block is for receiving a sensing clock signal during the
sensing mode, and for determining a number of active
periods of the N-th scan signal in the sensing mode based on
an active period of the sensing clock signal and based the
active period of the N-th carry signal.

15. The device of claim 14, wherein a duration of the
active period of the N-th scan signal is substantially the same
as a duration of the active period of the sensing clock signal.

16. The device of claim 14, wherein the output control
block comprises:

a first switch for transmitting the sensing clock signal
based on the N-th carry signal, and comprising a gate
electrode connected to a first node for receiving the
N-th carry signal;

a second switch connected between the first switch and an
output terminal, and comprising a gate electrode for
receiving a first sensing control signal; and

a third switch connected between the first node and the
output terminal, and comprising a gate electrode for
receiving a second sensing control signal.

17. The device of claim 11, wherein the sensing driver
comprises a plurality of stages for respectively outputting a
plurality of sensing signals, an N-th stage of the stages
comprising:

a shift register for outputting an N-th carry signal based on

a frame start signal or based on a carry signal from a
previous stage; and

an output control block for outputting the N-th carry
signal as an N-th sensing signal in the display mode,
and for repeatedly outputting active periods of the N-th
sensing signal during an active period of the N-th carry
signal in the sensing mode,

wherein N is a positive integer.

18. A scan driver comprising a plurality of stages for
respectively outputting a plurality of scan signals, an N-th
stage of the stages comprising:

a shift register for outputting an N-th carry signal based on

a frame start signal or based on a carry signal from a
previous stage;

an output control block for outputting the N-th carry
signal as an N-th scan signal in a display mode, and for
repeatedly outputting active periods of the N-th scan
signal during an active period of the N-th carry signal
in a sensing mode; and

a buffer block for controlling a rising time and a falling
time of the N-th scan signal output from the output
control block,

wherein N is a positive integer.

19. The scan driver of claim 18, wherein the output
control block is for receiving a sensing clock signal during
the sensing mode, and for determining a number of active
periods of the N-th scan signal in the sensing mode based on
an active period of the sensing clock signal and based on the
active period of the N-th carry signal.

20. The scan driver of claim 19, wherein the buffer block
comprises a plurality of complementary metal oxide semi-
conductor (CMOS) transistors connected in series to each
other.
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