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ORGANIC LIGHT-EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0169775 filed on
Dec. 1, 2014 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] The present invention relates to an organic light-
emitting display.

[0004] 2. Description of Related Art

[0005]  An organic light-emitting display, which is drawing
attention as a next-generation display, displays an image
using an organic light-emitting diode which emits light by
recombination of electrons and holes. The organic light-emit-
ting display has features of high response speed, high lumi-
nance, a wide viewing angle, and low power consumption.
[0006] The organic light-emitting display controls the
amount of current provided to the organic light-emitting
diode using a driving transistor included in each pixel and
generates light having luminance (e.g., specific luminance)
according to the amount of current provided to the organic
light-emitting diode.

[0007] The organic light-emitting diode is degraded in pro-
portion to the duration of use, thereby reducing display lumi-
nance. In particular, there occurs a luminance difference
between pixels due to a difference in characteristics such as a
threshold voltage (Vth) of the driving transistor and the deg-
radation of the organic light-emitting diode. If the luminance
imbalance worsens, an image sticking phenomenon may
occeur, resulting in reduced image quality.

SUMMARY

[0008] Aspects of the present invention provide an organic
light-emitting display which can accurately measure an elec-
tric current of each pixel using a simple structure in order to
compensate for a luminance difference between the pixels.
[0009] However, aspects of the present invention are not
restricted to those set forth herein. The above and other
aspects of the present invention will become more apparent to
one of ordinary skill in the art to which the present invention
pertains by referencing the detailed description of embodi-
ments of the present invention given below.

[0010] According to an aspect of the present invention, an
organic light-emitting display includes: a display panel
including first and second pixels, each having an organic
light-emitting diode; and a data driver including a first opera-
tional amplifier having a non-inverting terminal coupled to a
reference voltage terminal and an inverting terminal coupled
to the first pixel, and a second operational amplifier having a
non-inverting terminal coupled to the reference voltage ter-
minal and an inverting terminal coupled to the second pixel.
The first pixel includes a sensing transistor which has a first
electrode coupled to the data driver and a second electrode
coupled to the organic light-emitting diode of the first pixel, a
first driving transistor which has a first electrode coupled to a
first power supply terminal and a second electrode coupled to
the second electrode of the sensing transistor, and a first
switch transistor which has a first electrode coupled to the
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data driver and a second electrode coupled to a gate electrode
of the first driving transistor. The second pixel includes a
second driving transistor which has a first electrode coupled
to the first power supply terminal and a second electrode
coupled to the organic light-emitting diode of the second
pixel, and a second switch transistor which has a first elec-
trode coupled to the data driver and a second electrode
coupled to a gate electrode of the second driving transistor.

[0011] The non-inverting terminal of each of the first and
second operational amplifiers may be configured to receive
from the reference voltage terminal a reference voltage at a
level equal to or higher than that of a threshold voltage of the
organic light-emitting diode included in the first pixel.

[0012] The data driver may include: a data provider which
is coupled to the display panel by a plurality of data lines; a
plurality of current measurers, each including a first measure-
ment circuit having the first operational amplifier and a sec-
ond measurement circuit having the second operational
amplifier; and a data processor having an analog-to-digital
converter (ADC) which is configured to convert output sig-
nals of the current measurers into digital values.

[0013] The data driver may further include a multiplexer
between the current measurers and the display panel.

[0014] The first measurement circuit may further include a
first feedback capacitor which is coupled between the invert-
ing terminal of the first operational amplifier and an output
terminal of the first operational amplifier, a first feedback
switch which is coupled in parallel to the feedback capacitor
between the inverting terminal of the first operational ampli-
fier and the output terminal of the first operational amplifier,
and a first switch which is coupled between the first pixel and
the inverting terminal of the first operational amplifier. The
second measurement circuit may further include a second
feedback capacitor which is coupled between the inverting
terminal of the second operational amplifier and an output
terminal of the second operational amplifier, a second feed-
back switch which is coupled in parallel to the feedback
capacitor between the inverting terminal of the second opera-
tional amplifier and the output terminal of the second opera-
tional amplifier, and a second switch which is coupled
between the second pixel and the inverting terminal of the
second operational amplifier.

[0015] Each of the current measurers may further include a
correlated double sampler (CDS) which is coupled to an
output terminal of each of the first and second operational
amplifiers.

[0016] Thedataprovider may include: a plurality of digital-
to-analog converters (DACs) which are coupled to the display
panel by the data lines; and a plurality of third switches which
are coupled between the DACs and the data lines.

[0017] The organic light-emitting display may further
include a power provider which is coupled to the first power
supply terminal by a power supply line, and each of the
current measurers may further include a first initialization
switch which is coupled between each of the first and second
pixels and the power provider, and a second initialization
switch which is coupled between each of the first and second
pixels and the power provider.

[0018] The organic light-emitting display may further
include a power switch which is configured to couple a power
line coupled to the first electrode of each of the first and
second driving transistors to the first power supply terminal or
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a second power supply terminal, the second power supply
terminal having a lower electric potential than the first power
supply terminal.

[0019] According to another aspect of the present inven-
tion, an organic light-emitting display includes: a data driver
having a current measurer which is coupled to a plurality of
data lines; and a display panel having a plurality of first pixels
which are coupled to the current measurer by the data lines
and a second pixel which is coupled to the current measurer
by at least one of the data lines. Each of the first pixels
includes a sensing transistor which has a first electrode
coupled to the current measurer and a second electrode
coupled to an organic light-emitting diode, a first driving
transistor which has a first electrode coupled to a first power
supply terminal and a second electrode coupled to the second
electrode of the sensing transistor, and a first switch transistor
which has a first electrode coupled to the current measurer
and a second electrode coupled to a gate electrode of the first
driving transistor. The second pixel includes a second driving
transistor which has a first electrode coupled to the first power
supply terminal and a second electrode coupled to an organic
light-emitting diode, and a second switch transistor which has
a first electrode coupled to the current measurer and a second
electrode coupled to a gate electrode of the second driving
transistor.

[0020] The current measurer may include: a first measure-
ment circuit having a first operational amplifier which has a
non-inverting terminal coupled to a reference voltage termi-
nal and an inverting terminal coupled to each of the first
pixels, a first feedback capacitor which is coupled between
the inverting terminal of the first operational amplifier and an
output terminal of the first operational amplifier, a first feed-
back switch which is coupled in parallel to the feedback
capacitor between the inverting terminal of the first opera-
tional amplifier and the output terminal of the first operational
amplifier, and a first switch which is coupled between each of
the first pixels and the inverting terminal of the first opera-
tional amplifier; a second measurement circuit having a sec-
ond operational amplifier which has a non-inverting terminal
coupled to the reference voltage terminal and an inverting
terminal coupled to the second pixel, a second feedback
capacitor which is coupled between the inverting terminal of
the second operational amplifier and an output terminal of the
second operational amplifier, a second feedback switch
which is coupled in parallel to the feedback capacitor
between the inverting terminal of the second operational
amplifier and the output terminal of the second operational
amplifier, and a second switch which is coupled between the
second pixel and the inverting terminal of the second opera-
tional amplifier; and a correlated double sampler (CDS)
which is coupled to the output terminal of each of the first and
second operational amplifiers.

[0021] The non-inverting terminal of each of the first and
second operational amplifiers may receive from the reference
voltage terminal a reference voltage at a level equal to or
higher than that of a threshold voltage of the organic light-
emitting diode included in each of the first pixels.

[0022] The data driver may include: a data provider includ-
ing a plurality of DACs which are coupled to the display panel
by the data lines, and a plurality of third switches which are
coupled between the DACs and the data lines; and a data
processor having an ADC which is configured to convert an
output signal of the current measurer into a digital value.
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[0023] The data driver may further include a multiplexer
between the current measurer and the display panel.

[0024] The organic light-emitting display may further
include a power provider which is coupled to the first power
supply terminal by a power supply line, and the current mea-
surer may further include a first initialization switch which is
coupled between each of the first and second pixels and the
power provider, and a second initialization switch which is
coupled between each of the first and second pixels and the
power provider.

[0025] According to another aspect of the present inven-
tion, an organic light-emitting display includes: a data driver
having a current measurer which is coupled to a plurality of
data lines; and a display panel having first and second pixels
which are configured to receive a reference voltage from the
current measurer through the data lines in a reference voltage
applying period. The first pixel includes a sensing transistor
which is configured to apply the reference voltage to an anode
of an organic light-emitting diode through a switching opera-
tion, and the current measurer is configured to measure an
electric current flowing through the organic light-emitting
diode ofthe first pixel and an electric current flowing through
a data line coupled to the second pixel in a measurement
period following the reference voltage applying period.
[0026] The current measurer may include: a first measure-
ment circuit having a first operational amplifier which has a
non-inverting terminal configured to receive the reference
voltage and an inverting terminal coupled to the first pixel, a
first feedback capacitor which is coupled between the invert-
ing terminal of the first operational amplifier and an output
terminal of the first operational amplifier, a first feedback
switch which is coupled in parallel to the feedback capacitor
between the inverting terminal of the first operational ampli-
fier and the output terminal of the first operational amplifier,
and a first switch which is coupled between the first pixel and
the inverting terminal of the first operational amplifier; a
second measurement circuit having a second operational
amplifier which has a non-inverting terminal configured to
receive the reference voltage and an inverting terminal
coupled to the second pixel, a second feedback capacitor
which s coupled between the inverting terminal ofthe second
operational amplifier and an output terminal of the second
operational amplifier, a second feedback switch which is
coupled in parallel to the feedback capacitor between the
inverting terminal of the second operational amplifier and the
output terminal of the second operational amplifier, and a
second switch which is coupled between the second pixel and
the inverting terminal of the second operational amplifier; and
a correlated double sampler (CDS) which is configured to
calculate a potential difference between output signals of the
first and second measurement circuits.

[0027] Thedatadriver may further include a data processor
having an analog-to-digital converter (ADC) which is con-
figured to convert an output signal of the CDS into a data
signal.

[0028] The first pixel may further include a first driving
transistor which has a first electrode coupled to a first power
supply terminal and a second electrode coupled to a second
electrode of the sensing transistor, a first switch transistor
which has a first electrode coupled to the current measurer
and a second electrode coupled to a gate electrode of the first
driving transistor, and a first capacitor which is coupled
between the second electrode of the first switch transistor and
the first electrode of the first driving transistor. The second
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pixel may further include a second driving transistor which
has a first electrode coupled to the first power supply terminal
and a second electrode coupled to an organic light-emitting
diode, a second switch transistor which has a first electrode
coupled to the current measurer and a second electrode
coupled to a gate electrode of the second driving transistor,
and a second capacitor which is coupled between the second
electrode of the second switch transistor and the first elec-
trode of the second driving transistor.

[0029] The organic light-emitting display may further
include a power provider which is configured to apply a first
initialization voltage to the data lines in a first initialization
period and to apply a second initialization voltage to the first
and second capacitors in a second initialization period fol-
lowing the first initialization period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other aspects and features of the
present invention will become more apparent by describing in
detail example embodiments thereof with reference to the
attached drawings, in which:

[0031] FIG. 1is a block diagram of an organic light-emit-
ting display according to an embodiment of the present inven-
tion;

[0032] FIG. 2 is a circuit diagram of an area a of a display
panel in the organic light-emitting display of FIG. 1;

[0033] FIG. 3is acircuit diagram of an area b of the display
panel in the organic light-emitting display of FIG. 1;

[0034] FIG.41isa circuit diagram of an area ¢ of the display
panel in the organic light-emitting display of FIG. 1;

[0035] FIG.5isacircuit diagram of a portion of the display
panel in the organic light-emitting display of FIG. 1;

[0036] FIG. 6 is a block diagram illustrating an internal
configuration of a data driver in the organic light-emitting
display of FIG. 1;

[0037] FIG. 7 is a circuit diagram illustrating an internal
configuration of a current measurement unit in the data driver
of F1G. 6;

[0038] FIG. 8is a timing diagram illustrating a method of
driving the organic light-emitting display of FIG. 1,

[0039] FIG.9is a circuit diagram illustrating an operating
state of the organic light-emitting display of FIG. 1 in an
initialization period according to an embodiment of the
present invention;

[0040] FIG.101s acircuit diagram illustrating an operating
state of the organic light-emitting display of FIG. 1 in a
reference voltage applying period according to an embodi-
ment of the present invention; and

[0041] FIG.11is acircuit diagram illustrating an operating
state of the organic light-emitting display of FIG. 1 in a
measurement period according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0042] Hereinafter, example embodiments will be
described in more detail with reference to the accompanying
drawings, in which like reference numbers refer to like ele-
ments throughout. The present invention, however, may be
embodied in various different forms, and should not be con-
strued as being limited to only the illustrated embodiments
herein. Rather, these embodiments are provided as examples
so that this disclosure will be thorough and complete, and will
fully convey the aspects and features of the present invention
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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 ofthe present invention may notbe 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.

[0043] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” 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, inte-
gers, 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.
[0044] It will be understood that when an element or layer
is 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 intet-
vening 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.
[0045] Itwill 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 distin-
guish 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, without departing from the spirit and scope
of the present invention.

[0046] 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 element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations 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.

[0047] 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 inher-
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ent 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 “uti-
lize,” “utilizing,” and “utilized,” respectively. Also, the term
“exemplary” is intended to refer to an example or illustration.

[0048] Embodiments may be described herein with refer-
ence to cross-section illustrations that are schematic illustra-
tions of example embodiments (and intermediate structures).
As such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or tol-
erances, are to be expected. Thus, these embodiments should
not be construed as limited to the particular shapes of regions
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, an
implanted region illustrated as a rectangle may have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the present inven-
tion.

[0049] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the present invention belongs. It will be further under-
stood 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 relevant art
and/or the present specification, and should not be interpreted
in an idealized or overly formal sense, unless expressly so
defined herein.

[0050] The timing controller, data driver, scan driver and/or
any other relevant devices or components according to
embodiments of the present invention described herein may
be implemented utilizing any suitable hardware, firmware
(e.g. an application-specific integrated circuit), software, or a
combination 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 IC
chips. Further, the various components of these devices may
be implemented on a flexible printed circuit film, a tape car-
rier package (TCP), a printed circuit board (PCB), or formed
on a same substrate as the relevant devices or components.
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 functionalities described herein.
The computer program instructions may be 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 computer program
instructions may also be stored in other non-transitory com-
puter 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
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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.

[0051] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings.
[0052] FIG. 1 is a block diagram of an organic light-emit-
ting display according to an embodiment of the present inven-
tion.

[0053] Referring to FIG. 1, the organic light-emitting dis-
play according to the current embodiment may include a
display panel 110, a data driver 120, a timing controller 130,
a scan driver 140, and a power providing unit (or power
provider).

[0054] The display panel 110 may be an area in which an
image is displayed. The display panel 110 may include a
plurality of data lines DL1 through DLm (where m is a natural
number greater than one), a plurality of scan lines SL1
through SLn (where n is a natural number greater than one)
crossing the data lines DL1 through DLm, and a plurality of
sensing lines L1 through Ln (where n is a natural number
greater than one) crossing the data lines DL1 through DLm.
In addition, the display panel 110 may include a plurality of
pixels disposed at crossing regions of the data lines DL1
through DLm and the scan lines SL1 through SLn. The pixels
may include first and second pixels PX1 and PX2, each
including an organic light-emitting diode OLED. The pixels
including the first and second pixels PX1 and PX2 will here-
inafter be indicated by reference character ‘PX’ to describe
common parts of the first and second pixels PX1 and PX2.
The data lines DL1 through DLm, the scan lines SL.1 through
SLn, the sensing lines L1 through Ln, and the pixels PX may
be disposed on one substrate. The data lines DL1 through
DLm, the scan lines SL1 through SLn, and the sensing lines
L1 through Ln may be insulated from one another. The data
lines D1 through DL.m may extend along a first direction d1,
and the scan lines SL1 through SLn and the sensing lines [.1
through Ln may extend along a second direction d2 crossing
(e.g., intersecting) the first direction d1. In FIG. 1, the first
direction d1 may be a column direction, and the second direc-
tion d2 may be a row direction.

[0055] The pixels PX may be arranged in a matrix. Of the
pixels PX, each of the first pixels PX1 may be connected to
one of the data lines DL1 through DLm, one of the scan lines
SL1 through SLn, and one of the sensing lines L1 through Ln.
Of the pixels PX, each of the second pixels PX2 may be
connected to one of the data lines DL1 through DLm and one
of the scan lines SL1 through SLn. That is, the second pixels
PX2 may not be connected to the sensing lines L1 through Ln.
Each of the pixels PX may receive a scan signal (one of S1
through Sn) through a connected scan line (one of SL1
through SLn) and receive a data signal (one of D1 through
Dm) through a data line (one of DL1 through DLm). In
addition, each of the first pixels PX may receive a sensing
signal (one of SE1 through SEn) from the scan driver 140
through a connected sensing line (one of L1 through Ln).
Each of the pixels PX may be connected to a first power
supply terminal ELVDD by a first power supply line and may
be connected to a second power supply terminal ELVSS by a
second power supply line. Here, each of the pixels PX may
control the amount of current flowing from the first power
supply terminal ELVDD to the second power supply terminal
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ELVSS according to a data signal (one of D1 through Dm)
received from a data line (one of DL1 through DLm).

[0056] The data driver 120 may be connected to the display
panel 110 by the data lines DL1 through DLm. The data driver
120 may provide the data signals D1 through Dm through the
data lines DL1 through DLm under the control of the timing
controller 130. For example, the data driver 120 may provide
a data signal (one of D1 through Dm) to a pixel PX selected
according to a scan signal (one of S1 through Sn). Each pixel
PX of'the display panel 110 may be turned on by a scan signal
(one of S1 through Sn) at a low level and may display an
image by emitting light according to a data signal (one of D1
through Dm) received from the data driver 120. The data
driver 120 may include a plurality of current measurement
units (or current measurers) 121 (see FIG. 6). a data process-
ing unit 122 (or data processor) (see FIG. 6), a data provider
123 (see FIG. 6), and a first multiplexer 124 (see FIG. 6),
which will be described later with reference to FIG. 6.

[0057] The timing controller 130 may receive a control
signal CS and an image signal R, G, B from an external
system. The control signal CS may include a vertical synchro-
nization signal Vsync and a horizontal synchronization signal
Hsync. The image signal R, G, B includes luminance infor-
mation of the pixels PX. Luminance may have 1024, 256 or
64 gray levels. The timing controller 130 may generate image
data DATA by dividing the image signal R, G, B on a frame-
by-frame basis according to the vertical synchronization sig-
nal Vsync and dividing the image signal R, G, B on a scan
line-by-scan line basis according to the horizontal synchro-
nization signal Hsync. The timing controller 130 may provide
control signals CONT1 and CONT2 respectively to the data
driver 120 and the scan driver 140 in response to the control
signal CS and the image signal R, G, B. The timing controller
130 may provide the image data DATA to the data driver 120
together with the control signal CONT1, and the data driver
120 may generate the data signals D1 through Dm by sam-
pling and holding the input image data DATA and converting
the image data DATA into analog voltages according to the
control signal CONT1. Then, the data driver 120 may trans-
mit the data signals D1 through Dm to the pixels PX through
the data lines DL1 through DLm. The timing controller 130
may provide the data driver 120 with a feedback control
signal fb for controlling a switching operation of a feedback
switch SW_fb, first through third control signals ¢1 through
$3 for controlling switching operations of first through third
switches SW1 through SW3, and first and second initializa-
tion control signals Rel and Re2 for controlling switching
operations of first and second initialization switches
SW_RE1 and SW_RE2. This will be described later with
reference to FIGS. 7 and 8.

[0058] The scandriver 140 may be connected to the display
panel 110 by the scan lines SL.1 through SLn and the sensing
lines L1 through Ln. The scan driver 140 may sequentially
transmit the scan signals S1 through Sn to the scan lines STL1
through SLn according to the control signal CONT2 received
from the timing controller 130. In addition, the scan driver
140 may provide sensing signals SE1 through SEn to pixels
PX, whose electric currents may be measured during a sens-
ing period, through the sensing lines L1 through Ln. In the
present specification, a case where the scan driver 140 pro-
vides the sensing signals SE1 through SEn to the pixels PX is
described as an example. However, the present invention is
not limited to this case, and the sensing signals SE1 through
SEn can also be provided to the pixels PX through a separate
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integrated circuit (IC) and the sensing lines L1 through Ln
connected to the IC. To this end, the scan driver 140 may
include a scan signal providing unit (or a scan signal provider)
which is connected to gate electrodes of first and second
switch transistors MS_1 and MS_2 (see FIG. 2) by one of the
scan lines SL1 through SLn and a sensing signal providing
unit (or a sensing signal provider) which is connected to a gate
electrode of a sensing transistor MS_3 (see FIG. 2) by one of
the sensing lines [L1 through Ln. One of the scan signal
providing unit and the sensing signal providing unit may be
selected by a switching operation, and the timing controller
130 may control the switching operation according to the
control signal CONT2.

[0059] The power providing unit may provide driving volt-
ages to the pixels PX according to a control signal received
from the timing controller 130. A voltage provided by the first
power supply terminal ELVDD may be at a high level, and a
voltage provided by the second power supply terminal
ELVSS may be at a low level. The first and second power
supply terminals ELVDD and FLVSS may provide driving
voltages for the operation of the pixels PX. The voltage pro-
vided by the first power supply terminal ELVDD will here-
inafter be indicated by reference character ELVDD, and the
voltage provided by the second power supply terminal
ELVSS will be indicated by reference character ELVSS. The
power providing unit may provide a reference voltage Vset as
well as first and second initialization voltages VDIS and VBK
to the data driver 120. The reference voltage Vset provided by
the power providing unit may be applied to each of non-
inverting input terminals (+) of first and second operational
amplifiers OP_amp_1 and OP_amp_2 (see FIG. 7). The first
and second initialization voltages VDIS and VBK provided
by the power providing unit may be applied to the data lines
DL1 through DLm by the switching operations of the first and
second initialization switches SW_RE1 and SW_RE2 (see
FIG. 7).

[0060] FIG. 2isa circuit diagram of an area a of the display
panel 110 in the organic light-emitting display of FIG. 1. The
area a of the display panel 110 illustrated in FIGS. 1 and 2 has
been arbitrarily selected to describe the first and second pixels
PX1 and PX2. The first pixel PX1 illustrated in FIG. 1 may
correspond to PX11 in FIG. 2. The second pixel PX2 illus-
trated in FIG. 1 may correspond to PX12 in FIG. 2. That is, a
pixel PX1 connected to the first scan line SL1, the first sensing
line L1, and the first data line DL1 and a pixel PX2 connected
to the first scan line SL1 and the second data line DL2 are
illustrated in the circuit diagram. Therefore, the number of
pixels included in the area a, the positions of the pixels, and
the connection relationships of the pixels with data lines and
a scan line are not limited to the example illustrated in FIGS.
1 and 2. Hereinafter, a pixel including the sensing transistor
MS_3 will be described as a first pixel PX1, and a pixel not
including the sensing transistor MS_3 will be described as a
second pixel PX2.

[0061] First, the first pixel PX1 may include a first switch
transistor MS_1, a first driving transistor MD_1, a sensing
transistor MS_3, a first capacitor C1, and an organic light-
emitting diode OLED. The first switch transistor MS_1 may
include a gate electrode connected to the first scan line SL1 to
receive the first scan signal S1, a first electrode connected to
the first data line DL1 to receive the first data signal D1, and
a second electrode connected to a first terminal of the first
capacitor C1. The first switch transistor MS_1 may be turned
on by the first scan signal S1 transmitted to the gate electrode
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through the first scan line SL1 and deliver the first data signal
D1 received through the first data line DL1 to the first capaci-
tor C1. The first driving transistor MD_1 may include a first
electrode connected to the first power supply terminal
ELVDD, a second electrode connected to a first node N1, and
a gate electrode connected to the second electrode of the first
switch transistor MS_1. The first driving transistor MD_1
may control a driving current supplied to the second power
supply terminal ELVSS from the first power supply terminal
ELVDD via the organic light-emitting diode OLED accord-
ing to a voltage corresponding to the first data signal D1
transmitted to the gate electrode. The sensing transistor MS_3
may include a first electrode connected to the first data line
DL1, a second electrode connected to the first node N1,and a
gate electrode connected to the sensing line 1. The sensing
transistor MS_3 may be turned on by the first sensing signal
SE1 received through the first sensing line L1. The sensing
transistor MS_3 may measure information about driving
characteristics (e.g., a driving current) of the first driving
transistor MD_1. In a sensing period, the sensing transistor
MS_3 may measure an electric current flowing through the
organic light-emitting diode OLED such that the measured
electric current can be read out through the first sensing line
L1. The organic light-emitting diode OLED may include an
anode connected to the first node N1, a cathode connected to
the second power supply terminal ELVSS, and an organic
light-emitting layer. The organic light-emitting layer may
emit light of one of primary colors. The primary colors may
be three primary colors such as red, green and blue. The
spatial or temporal sum of the three primary colors may
produce a desired color. The organic light-emitting layer may
include low molecular weight organic matter or polymer
organic matter corresponding to each color. The organic mat-
ter corresponding to each color may emit light according to
the amount of electric current flowing through the organic
light-emitting layer. The first capacitor C1 may include the
first terminal connected to the second electrode of the first
switch transistor MS_1 and a second terminal connected to
the first electrode of the first driving transistor MD_1. The
first data signal D1 provided through the first data line DL.1
may be transmitted to the first capacitor C1 by a switching
operation of the first switch transistor MS_1. The first switch
transistor MS_1, the first driving transistor MD_1 and the
sensing transistor MS_3 may be, for example, p-type transis-
tors.

[0062] Unlike the first pixel PX1, the second pixel PX2 may
not include a sensing transistor. Therefore, the second pixel
PX2 may include a second switch transistor MS_2, a second
driving transistor MD_2, a second capacitor C2, and an
organic light-emitting diode OLED. In addition, the second
switch transistor MS_2 may have a first electrode connected
to the second data line D12 so as to receive the data signal D2.
According to an embodiment, other elements of the second
pixel PX2 are identical to those of the first pixel PX1, and thus
a redundant description thereof will be omitted. Ultimately,
the second pixel PX2, unlike the first pixel PX1, may not
include a sensing transistor.

[0063] The first pixel PX1 may receive the reference volt-
age Vset, the first initialization voltage VDIS, and the second
initialization voltage VBK through the first data line DL1.
The second pixel PX2 may receive the reference voltage Vset,
the first initialization voltage VDIS, and the second initializa-
tion voltage VBK through the second data line DL2. That is,
the first and second pixels PX1 and PX2 may receive the
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reference voltage Vset of the same level through the first and
second data lines DL1 and DL2. The reference voltage Vset
applied to the first pixel PX1 may be provided to the organic
light-emitting diode OLED by a switching operation of the
sensing transistor MS_3, and a current measurement unit 121
(see FIG. 6) may measure an electric current flowing through
the organic light-emitting diode OLED according to the ref-
erence voltage Vset. On the other hand, since the second pixel
PX2 does not include a sensing transistor, the current mea-
surement unit 121 may measure an electric current (for
example, a leakage current) flowing through the second data
line DL2 connected to the second pixel PX2. This will be
described later with reference to FIG. 8.

[0064] FIG. 3 is a circuit diagram of an area b of the display
panel 110 in the organic light-emitting display of FIG. 1.
[0065] Referring to FIG. 3, in the area b, a first pixel PX1
and a second pixel PX2 may alternate along each of the first
and second data lines DL1 and DL2. The first pixels PX1
illustrated in FIG. 1 correspond to pixels PX11 and PX22 in
FIG. 3. The second pixels PX2 illustrated in FIG. 1 corre-
spond to pixels PX12 and PX21 in FIG. 3. Here, the number
of pixelsincluded in the area b, the positions of the pixels, and
the connection relationships of the pixels with data lines and
scan lines are not limited to the examples illustrated in FIGS.
1and 3. A first pixel PX1 connected to the first data line DL.1
may receive the reference voltage Vset, the first initialization
voltage VDIS, and the second initialization voltage VBK
through the first data line DL1. A first pixel PX1 connected to
the second data line DL.2 may receive the reference voltage
Vset, the first initialization voltage VDIS, and the second
initialization voltage VBK through the second data line DL2.
Likewise, a second pixel PX2 connected to the first data line
DL1 may receive the reference voltage Vset, the first initial-
ization voltage VDIS, and the second initialization voltage
VBK through the first data line DL1, and a second pixel PX
connected to the second data line DL2 may receive’the ref-
erence voltage Vset, the first initialization voltage VDIS, and
the second initialization voltage VBK through the second
data line DL2. The reference voltage Vset applied to the first
pixel PX1 connected to one of the first and second data lines
DL1 and DL2 may be provided to the organic light-emitting
diode OLED by the switching operation of the sensing tran-
sistor MS_3, and the current measurement unit 121 (see FIG.
6) may measure an electric current flowing through the
organic light-emitting diode OLED according to the refer-
ence voltage Vset. On the other hand, since the second pixel
PX2 does not include a sensing transistor, the current mea-
surement unit 121 may measure an electric current (for
example, a leakage current) flowing through a data line con-
nected to the second pixel PX2. The current measurement unit
121 (see F1G. 6) which measures an electric current flowing
through the organic light-emitting diode OLED of the first
pixel PX1 connected to the first data line DL1 can measure an
electric current flowing through the second pixel PX2 con-
nected to the second data line DL2. That is, the current mea-
surement unit 121 (see FIG. 6) can measure an electric current
flowing through each of the first and second pixels PX1 and
PX2, in particular, an electric current flowing through each of
the first and second pixels PX1 and PX2 connected to differ-
ent data lines.

[0066] FIG. 4isa circuit diagram of an area ¢ of the display
panel 110 in the organic light-emitting display of FIG. 1.
[0067] Referring to FIG. 4, in the area c, a first pixel PX1
may be connected to the first through third data lines DL1
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through DL3, and a second pixel PX2 may be connected to the
fourth data line DL4. In FIG. 4, the current measurement unit
121 (see FIG. 6) can also measure an electric current flowing
through each of the first and second pixels PX1 and PX2
connected to different data lines. The number of pixels
included in the area c, the positions of the pixels, and the
connection relationships of the pixels with data lines and scan
lines are not limited to the examples illustrated in FIGS. 1 and
4.

[0068] FIG.5isacircuit diagram of a portion of the display
panel 110 in the organic light-emitting display of FIG. 1. The
circuit diagram of FIG. 5 illustrates four pixels, that is, a pixel
PXij connected to an i* scan line SLi, an i” sensing line Li,
and a i data line DIj, a pixel PXi+1j connected to an (i+1)”
scan line SLi+1, an (i+1)” sensing line Li+1, and the j* data
line DLj, a pixel PXij+1 connected to the i scan line SLi and
a (j+1)" data line DLj+1, and a pixel PXi+1j+1 connected to
the (i+1)™ scan line SLi+1 and the (j+1)” data line DLj+1.
Here, since the pixels PXij and PXi+1j each include the
sensing transistor MS_3, they may be classified as first pixels
PX1. On the other hand, since the pixels PXij+1 and PXi+
1j+1 do notinclude the sensing transistor MS_3, they may be
classified as second pixels PX2. That is, as an embodiment of
the display panel 110 (see FIG. 1), a plurality of first pixels
PX1 may be connected to one data line DLj of the data lines
DL1 through DLm, and a plurality of second pixels PX2 may
be connected to another one data line DLj+1 of the data lines
DL1 through DLm. Accordingly, electric currents flowing
through a plurality of pixels connected to a data line may be
collectively measured in a way to be described later. On the
other hand, a leakage current flowing through each data line
may be maintained to be substantially equal. Thus, a signal to
noise ratio (SNR) can be improved. In addition, since electric
currents flowing through a plurality of pixels connected to a
data line are collectively measured, the absolute magnitude of
the measured electric current may increase, which may be
useful (or advantageous) in a large-sized organic light-emit-
ting display with high resolution.

[0069] As described above with reference to FIGS. 2
through 5, the first and second pixels PX1 and PX2 can be
placed in various structures in the display panel 110 of the
organic light-emitting display according to embodiments of
the present invention. However, the first and second pixels
PX1 and PX2 whose currents are measured can be connected
to different data lines. A method of measuring electric cur-
rents flowing through the first and second pixels PX1 and PX2
connected to different data lines according to an embodiment
will now be described.

[0070] FIG. 6 is a block diagram illustrating an internal
configuration of the data driver 120 in the organic light-
emitting display of FIG. 1.

[0071] Referring to FIG. 6, the data driver 120 may include
the current measurement units 121, the data processing unit
122, the data provider 123, and the first multiplexer 124.
[0072] The current measurement units 121 may be con-
nected to the pixels PX by the data lines D1 through DLm.
Each of the current measurement units 121 may be connected
to two data lines. Here, one of the two data lines may be
connected to first pixels PX1, and the other one may be
connected to second pixels PX2. The current measurement
units 121 may operate as current integrators in a sensing
period and as output buffers in a display period. According to
an embodiment, the sensing period is a period of time during
which an electric current flowing through an organic light-
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emitting diode OLED is measured to determine a compensa-
tion value, and the display period is a period of time during
which the image data DATA is compensated using the com-
pensation value and then output to the display panel 110. The
current measurement units 121 may receive the first initial-
ization voltage VDIS and the second initialization voltage
VBK from the power providing unit. The current measure-
ment units 121 will be described later with reference to FIG.
7.

[0073] The data processing unit 122 may include an ana-
log-to-digital converter (ADC) 122¢ and a second multi-
plexer 122b. The second multiplexer 12256 may be connected
between output terminals of the current measurement units
121 and the ADC 122a. The second multiplexer 1226 may
provide output signals of the current measurement units 121
to the ADC 122q through a switching operation. For the
switching operation of the second multiplexer 1225, the data
processing unit 122 according to an embodiment of the
present invention may further include a shift register. There-
fore, the second multiplexer 1225 may provide the output
signals of the current measurement units 121 to the ADC 1224
under the control of the shift register. The ADC 122¢ may
convert the output signals of the current measurement units
121 into digital signals ADC_OUT and provide the digital
signals ADC_OUT to the timing controller 130. In some
embodiments the ADC 122a may be implemented as a pipe-
lined ADC, a successive approximation register (SAR) ADC,
or a single-slope type ADC.

[0074] The data provider 123 may be connected to each of
the data lines DL1 through DL.m. The data provider 123 may
convert the image data DATA received from the timing con-
troller 130 into the data signals D1 through Dm in an analog
form and provide the data signals D1 through Dm respec-
tively to the data lines DL1 through DLm. To this end, the data
provider 123 may include a plurality of digital-to-analog
converters (DACs) 123a and a plurality of third switches SW3
connected between the DACs 123a and the data lines DL1
through DLm, respectively. The third switches SW3 may be,
for example, n-type switches. The DACs 123a may convert
the image data DATA in a digital form received from the
timing controller 130 into the data signals D1 through Dm in
an analog form. The third switches SW3 may perform switch-
ing operations in response to the third control signal ¢3
received from the timing controller 130. The third switches
SW3 may be turned on by the third control signal ¢3 in the
display period, thereby connecting signal paths between the
DACs 1234 and the data lines DL1 through DLm connected
one-to-one to the DACs 123a.

[0075] Thefirst multiplexer 124 may be connected between
the current measurement units 121 and the display panel 110
and may include a plurality of switches. That is, the first
multiplexer 124 may connect or block signal paths between
the first or second pixels PX1 or PX2 of'the display panel 110
and the current measurement units 121 through the switching
operations of the switches. For the switching operation of the
first multiplexer 124, the data driver 120 according to an
embodiment of the present invention may further include a
first shift register. The first multiplexer 124 may connect or
block the signal paths between the current measurement units
121 and the first or second pixels PX1 or PX2 of the display
panel 110 under the control of the first shift register. There-
fore, the organic light-emitting display according to the cur-
rent embodiment of the present invention may connect 2n
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(where nis a natural number) or more data lines to one current
measurement unit 121 through the first multiplexer 124.
[0076] FIG. 7 is a circuit diagram illustrating an internal
configuration of a current measurement unit 121 in the data
driver 120 of FIG. 6.

[0077] Referring to FIG. 7, the current measurement unit
121 may include a first measurement circuit 121e, a second
measurement circuit 1215, and a correlated double sampler
(CDS) 121c. In an area d of FIG. 7, the first measurement
circuit 121a is connected to the first data line DL1, and the
second measurement circuit 1215 is connected to the second
data line DL2. The first measurement circuit 121a may mea-
sure an electric current flowing through one of the first and
second pixels PX1 and PX2 connected to the first data line
DL1, and the second measurement circuit 1215 may measure
an electric current flowing through the other one of the first
and second pixels PX1 and PX2 connected to the second data
line DL2.

[0078] The first measurement circuit 121a may include a
first operational amplifier OP_amp_1, a feedback capacitor
Cfb, a feedback switch SW_fb, a first switch SW1, a first
initialization switch SW_RE1, and a second initialization
switch SW_RE2. The feedback switch SW_1b, the first ini-
tialization switch SW_RE1, and the second initialization
switch SW_RE2 may be, for example, n-type switches. The
first operational amplifier OP_amp_1 may include an invert-
ing input terminal (=), a non-inverting input terminal (+), and
an output terminal. A reference voltage Vset from the power
providing unit may be applied to the non-inverting input
terminal (+) of the first operational amplifier OP_amp_1. To
allow the first measurement circuit 121a to read out signal and
noise, the reference voltage Vset may be a voltage corre-
sponding to (signal+noise), for example, may be at a level
higher than a threshold voltage Vth of the organic light-
emitting diode OLED in each of the first pixels PX1. The first
switch SW1 may be connected between the inverting input
terminal (-) of the first operational amplifier OP_amp_1 and
the first data line DL1 and perform a switching operation in
response to the first control signal ¢1. The feedback capacitor
Cfbmay have a first terminal connected to the inverting input
terminal (-) of the first operational amplifier OP_amp_1 and
a second terminal connected to the output terminal of the first
operational amplifier OP_amp_1. The feedback switch
SW_1b may be connected in parallel to the feedback capacitor
Cfbbetween the inverting input terminal (-) of the first opera-
tional amplifier OP_amp_1 and the output terminal of the first
operational amplifier OP_amp_1. The feedback switch
SW_1b may perform a switching operation in response to the
feedback control signal fb from the timing controller 120. The
first initialization switch SW_RE1 may be connected
between the power providing unit and the first data line DIL1
and perform a switching operation in response to the first
initialization control signal Rel from the timing controller
120. The second initialization switch SW_RE2 may be con-
nected between the power providing unit and the first data line
DL1 and perform a switching operation in response to the
second initialization control signal Re2 from the timing con-
troller 120.

[0079] The second measurement circuit 1215 may include
a second operational amplifier OP_amp_2, a feedback
capacitor Cfb, a feedback switch SW_fb, a second switch
SW2, a first initialization switch SW_RE1, and a second
initialization switch SW_RE2. The second operational
amplifier OP_amp_2 may include an inverting input terminal
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(=), a non-inverting input terminal (+), and an output termi-
nal. The same reference voltage Vset as the reference voltage
Vset applied from the power providing unit to the non-invert-
ing input terminal (+) of the first operational amplifier
OP_amp_1 may be provided to the non-inverting input ter-
minal (+) of the second operational amplifier OP_amp_2.
Other elements of the second measurement circuit 1215 are
substantially identical to those of the first measurement cir-
cuit 121a, and thus a redundant description thereof will be
omitted.

[0080] The CDS 121¢ may be connected between output
terminals of the first and second measurement circuits 121a
and 1215 (for example, the output terminals of the first and
second operational amplifiers OP_amp_1 and OP_amp_2)
and the second multiplexer 1225. The CDS 121¢ may perform
correlated double sampling on output signals of the first and
second operational amplifiers OP_amp_1 and OP_amp_2
under the control of the timing controller 130. The CDS 121¢
may detect a potential difference between the output signals
of the first and second operational amplifiers OP_amp_1 and
OP_amp_2 and provide the detected potential difference to
the ADC 122a. The CDS 121¢ can maintain a good SNR by
performing correlated double sampling on the output signals
of the first and second operational amplifiers OP_amp_1 and
OP_amp_2.

[0081] FIG. 8is a timing diagram illustrating a method of
driving the organic light-emitting display of FIG. 1. FIG. 9 is
a circuit diagram illustrating an operating state of the organic
light-emitting display of FIG. 1 in an initialization period Sini
according to an embodiment of the present invention. FIG. 10
is a circuit diagram illustrating an operating state of the
organic light-emitting display of FIG. 1 in a reference voltage
applying period Sset according to an embodiment of the
present invention. FIG. 11 is a circuit diagram illustrating an
operating state of the organic light-emitting display of FIG. 1
in ameasurement period Ssen according to an embodiment of
the present invention. In FIGS. 8 through 11, the area a of
FIG. 1 will be described. That is, a first pixel PX1 located
between the first data line DLL1 and the first scan line SL.1 and
asecond pixel PX2 located between the second data line DL.2
and the first scan line SL1 will be described as an example.
Here, the positions of the first and second pixels PX1 and PX2
and the connection relationships of the first and second pixels
PX1 and PX2 with the data lines DL1 and DL.2 are not limited
to the example illustrated in the drawings.

[0082] Referring to FIG. 8, the organic light-emitting dis-
play according to an embodiment of the present invention
may operate largely in two periods: a sensing period S and a
display period E. In one embodiment, the sensing period S is
a period of time during which electric currents flowing
through a plurality of organic light-emitting diodes OLED are
measured to calculate current-voltage characteristics of the
organic light-emitting diodes OLED. The sensing period S
may be activated when the power of the organic light-emitting
display is turned off or turned on. That is, the sensing period
S may be activated during a standby time in which the power
is turned on or off. However, the present invention is not
limited thereto, and the sensing period S can also be activated
at regular intervals or by a user’s setting. The sensing period
S may be divided into the initialization period Sini, the refer-
ence voltage applying period Sset, and the measurement
period Ssen. The initialization period Sini may include a first
initialization period Sini_1 during which all data lines DL.1
through DLm charged with an arbitrary voltage due to cou-
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pling are charged with the first initialization voltage VDIS
and a second initialization period Sini_2 during which the
first and second capacitors C1 and C2 are charged with the
second initialization voltage VBK to prevent a leakage cur-
rent from leaking to the first power supply terminal ELVDD
during current measurement. Here, the order of the first and
second initialization periods Sini_1 and Sini_ 2 can be
reversed. The reference voltage applying period Sset is a
period of time during which the reference voltage Vset is
applied to the anode of the organic light-emitting diode
OLED included in the first pixel PX1 and to the second data
line DL2 connected to the second pixel PX2. The measure-
ment period Ssen is a period of time during which an electric
current flowing through the organic light-emitting diode
OLED as the reference voltage Vset is applied to the anode of
the organic light-emitting diode OLED included in the first
pixel PX and an electric current flowing through the second
data line DL2 connected to the second pixel PX2 are mea-
sured. Here, the electric current flowing through the second
data line DL2 connected to the second pixel PX2 may be a
leakage current.

[0083] An operation of the organic light-emitting display in
the initialization period Sini of the sensing period S will now
be described with reference to FIGS. 8 and 9. Here, while a
voltage applied to the first and second driving transistors
MD_1and MD_2is labeled as ELVDD, as shown, the voltage
switches between a high level (e.g., ELVDD) and a low level
(e.g., ELVSS). First, a voltage level applied to the first and
second driving transistors MD_1 and MD_2 may be lowered
from the voltage level of the first power supply terminal
ELVDD to the voltage level of the second power supply
terminal ELVSS. To this end, the first and second pixels PX1
and PX2 may further include power switches (SW_P_1 and
SW_P_2), respectively. In FIG. 9, the power switches (SW_
P_1 and SW_P_2) are divided into a first power switch
SW_P_1 and a second power switch SW_P_2. However, this
is merely intended for ease of description, and the first and
second power switches SW_P_1 and SW_P_2 may actually
perform the same operation. The first and second power
switches SW_P_1 and SW_P_2 may be connected between
power supply lines respectively connected to the first and
second driving transistors MD_1 and MD_2 and the first and
second power supply terminals ELVDD and ELVSS, and
perform switching operations under the control of the timing
controller 130. In the sensing period S, the first and second
power switches SW_P_1and SW_P_2 may respectively con-
nect signal paths between the first electrodes of the first and
second driving transistors MD_1 and MD_2 and the second
power supply terminal ELVSS through their switching opera-
tions, thereby lowering an electric potential respectively
applied to the first and second driving transistors MD_1 and
MD_2 from an electric potential of the first power supply
terminal ELVDD to an electric potential of the second power
supply terminal ELVSS. In the present specification, a case
where a voltage level applied to the first and second driving
transistors MD_1 and MD_2 is lowered from the voltage level
of the first power supply terminal ELVDD to the voltage level
of the second power supply terminal ELVSS by the switching
operation of a power switch SW_P (or power switches
SW_P_1andSW_P_2)is described as an example. However,
the present invention is not limited to this case. That is, an
electric potential respectively applied to the first and second
driving transistors MD_1 and MD_2 can also be increased
from the electric potential of the second power supply termi-
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nal ELVSS to the electric potential of the first power supply
terminal ELVDD. After, the third control signal ¢3 at a low
level may be generated, thereby turning off the third switches
SW3 in the data provider 123. Accordingly, this can prevent
the provision of the data signals D1 and D2 through the first
and second data lines DL1 and DL2, respectively.

[0084] In the first initialization period Sini_1, the first ini-
tialization control signal Re1 at a high level may be generated,
thereby turning on the first initialization switch SW_RE].
The first scan signal S1 and the first sensing signal SE1 may
maintain a high level to continuously turn off the first and
second switch transistors MS_1 and MS_2 and the sensing
transistor MS_3. In addition, the first through third control
signals ¢1 through ¢3, the second initialization control signal
Re2 and the feedback control signal fb may maintain a low
level to continuously turn off the first through third switches
SW1 through SW3, the second initialization switch SW_RE2
and the feedback switch SW_fb. When a voltage level applied
to the first and second driving transistors MD_1 and MD_2 is
lowered from the voltage level of the first power supply ter-
minal ELVDD to the voltage level of the second power supply
terminal ELVSS, the data lines DL1 through DLm may be
charged with an arbitrary voltage due to coupling. However,
if this state continues, adjacent pixels may emit light when
electric currents of the first and second pixels PX1 and PX2
are measured. Accordingly, an image can be distorted. To
reduce (or prevent) the distortion of the image, the first and
second data lines DL.1 and DL2 connected to the first and
second pixels PX1 and PX2 and the other data lines may be
charged with the first initialization voltage VDIS. Here, the
level of the first initialization voltage VDIS may be lower than
that of the threshold voltage Vth of the organic light-emitting
diode OLED in each of the first and second pixels PX1 and
PX2.

[0085] In the second initialization period Sini_2, the sec-
ond initialization control signal Re2 at a high level may be
generated, thereby turning on the second initialization switch
SW_RE2. In addition, the first scan signal S1 may be inverted
to a low level, thereby turning on the first and second switch
transistors MS_1 and MS_2. The first sensing signal SE1 may
maintain a high level to continuously turn off the sensing
transistor MS_3. The first through third control signals ¢1
through ¢3, the first initialization control signal Rel and the
feedback control signal fb may maintain a low level to con-
tinuously turn off the first through third switches SW1
through SW3, the first initialization switch SW_RE1, and the
feedback switch SW_fb, Therefore, in the second initializa-
tion period Sini_2, as the second initialization switch
SW_RE2 and the first and second switch transistors MS 1
and MS_2 are turned on, the first and second capacitors C1
and C2 may be charged with the second initialization voltage
VBK. Accordingly, this can reduce (or prevent) the genera-
tion of a leakage current in the first power supply terminal
ELVDD during current measurement. The level of the second
initialization voltage VBK may be higher than that of the
reference voltage Vset.

[0086] The operation of the organic light-emitting display
in the reference voltage applying period Sset of the sensing
period S will now be described with reference to FIGS. 8 and
10.

[0087] The reference voltage applying period Sset may
include a first reference voltage applying period Sset_1 dur-
ing which the feedback control signal b is inverted to a high
level to turn on the feedback switch SW_fb and a second
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reference voltage applying period Sset_2 during which the
feedback control signal fb is inverted back to a low level to
turn off the feedback switch SW_1b.

[0088] Inthe first reference voltage applying period Sset_1,
the feedback control signal fb is inverted to a high level to turn
on the feedback switch SW_1b. The first and second control
signals ¢1 and ¢2 may be inverted to a high level to turn on the
first and second switches SW1 and SW2. The first scan signal
S1 may maintain (or be inverted to) a high level to turn off the
first and second switch transistors MS_1and MS_2. The first
sensing signal SE1 may maintain a high level to continuously
turn off the sensing transistor MS_3. The third control signal
$3 and the first and second initialization control signals Rel
and Re2 may maintain a low level to continuously turn off the
third switch SW3 and the first and second initialization
switches SW_RE1 and SW_RE2.

[0089] In the case of the first pixel PX1 (or PX11), the
non-inverting input terminal (+) of the first operational ampli-
fier OP_amp_1 in the first measurement circuit 121a may
receive the reference voltage Vset. In addition, the inverting
input terminal (-) of the first operational amplifier
OP_amp_1 and the output terminal of the first operational
amplifier OP_amp_1 may short-circuit with each other. The
inverting input terminal (-) of the first operational amplifier
OP_amp_1 may be connected to the first pixel PX1by the first
data line DL1. The feedback capacitor Cfb of the first mea-
surement circuit 121a may be reset due to the short circuit
between the inverting input terminal (-) of the first opera-
tional amplifier OP_amp_1 and the output terminal of the first
operational amplifier OP_amp_1. An electric potential of the
output terminal of the first operational amplifier OP_amp_1
may be maintained with the reference voltage Vset, and an
electric potential of the inverting input terminal (<) of the first
operational amplifier OP_amp_1 may also be maintained
with the reference voltage Vset due to virtual grounding char-
acteristics of the first operational amplifier OP_amp_1. This
reference voltage Vset may charge the first data line DL1.
[0090] In the case of the second pixel PX2 (or PX 12), the
non-inverting input terminal (+) of the second operational
amplifier OP_amp_2 in the second measurement circuit 1215
may receive the reference voltage Vset. In addition, the
inverting input terminal (-) of the second operational ampli-
fier OP_amp_2 and the output terminal of the second opera-
tional amplifier OP_amp_2 may short-circuit with each other.
The inverting input terminal (=) of the second operational
amplifier OP_amp_2 may be connected to the second pixel
PX2 by the second data line DL2. The feedback capacitor Cfb
of the second measurement circuit 1215 may be reset due to
the short circuit between the inverting input terminal (<) of
the second operational amplifier OP_amp_2 and the output
terminal of the second operational amplifier OP_amp_2. An
electric potential of the output terminal of the second opera-
tional amplifier OP_amp_2 may be maintained with the ref-
erence voltage Vset, and an electric potential of the inverting
input terminal (-) of the second operational amplifier
OP_amp_2 may be maintained with the reference voltage
Vset dueto virtual ground characteristics of the second opera-
tional amplifier OP_amp_2. The reference voltage Vset may
charge the second data line DL2.

[0091] In the second reference voltage applying period
Sset_2, the feedback control signal fb may be inverted back to
a low level to turn off the feedback switch SW_fb. The first
sensing signal SE1 may be inverted to (or maintain) a low
level to turn on the sensing transistor MS_3. The first and
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second control signals ¢1 and ¢2 may maintain (or be inverted
to) a high level to turn on the first and second switches SW1
and SW2. The first scan signal S1 may maintain a high level
to continuously turn off the first and second switch transistors
MS_1 and MS_2. The third control signal ¢3 and the first and
second initialization control signals Rel and Re2 may main-
tain a low level to continuously turn off the third switch SW3
and the first and second initialization switches SW_RE1 and
SW_RE2.

[0092] In the case of the first pixel PX1, as the sensing
transistor MS_3 is turned on, the reference voltage Vset
charged in the first data line DL.1 may be applied to the anode
of the organic light-emitting diode OLED in the first pixel
PX1. Here, since the reference voltage Vset has a voltage
value equal to or higher than the threshold voltage Vth of the
organic light-emitting diode OLED included in the first pixel
PX1, an electric current may flow through the organic light-
emitting diode OLED in the first pixel PX1. The magnitude of
the electric current flowing through the organic light-emitting
diode OLED may vary according to the degree of degradation
of the organic light-emitting diode OLED.

[0093] Since the second pixel PX2 does not include a sens-
ing transistor, the reference voltage Vset is not applied to the
organic light-emitting diode OLED in the second pixel PX2.
However, a leakage current generated by the second switch
transistor MS_2 and the second driving transistor MD_2 may
flow through the second data line DL2.

[0094] The operation of the organic light-emitting display
in the measurement period

[0095] Ssen of the sensing period S will now be described
with reference to FIGS. 8 and 11. The measurement period
Ssen may include a first measurement period Ssen_1 follow-
ing the reference voltage applying period Sset and a second
measurement period Ssen_2 following the first measurement
period Ssen_1.

[0096] In the first measurement period Ssen_1, the feed-
back control signal fb may be inverted to a low level to turn off
the feedback switch SW_1b. The first and second control
signals ¢1 and ¢2 may be maintained at a high level to con-
tinuously turn on the first and second switches SW1 and SW2.
The first sensing signal SE1 may be maintained at a low level
to continuously turn on the sensing transistor MS_3. The first
scan signal S1 may be maintained at a high level to continu-
ously turn off the first and second switch transistors MS_1
and MS_2. The third control signal ¢3 and the first and second
initialization control signals Rel and Re2 may maintain a low
level to continuously turn off the third switch SW3 and the
first and second initialization switches SW_RE1 and
SW_RE2.

[0097] Inthe case of the first pixel PX1 (or PX11), the short
circuit between the inverting input terminal (-) of the first
operational amplifier OP_amp_1 and the output terminal of
the first operational amplifier OP_amp_1 in the first measure-
ment circuit 121a may be removed. Accordingly, the first
operational amplifier OP_amp_1 can operate as an integrator.
The inverting input terminal (=) of the first operational ampli-
fier OP_amp_1 may be continuously connected to the organic
light-emitting diode OLED of the first pixel PX1 by the first
switch SW1. The feedback capacitor Cfb in the first measure-
ment circuit 121a may be charged with a voltage correspond-
ing to an electric current flowing through the organic light-
emitting diode OLED and a voltage corresponding to a
leakage current in the first pixel PX1. The leakage current
may be generated in the first switch transistor MS_1, the first
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driving transistor MD_1, etc. Accordingly, an electric poten-
tial (Vout_1) of the output terminal of the first operational
amplifier OP_amp_1 may increase linearly from the refer-
ence voltage Vset according to the voltage corresponding to
the electric current flowing through the organic light-emitting
diode OLED and the voltage corresponding to the leakage
current in the first pixel PX1.

[0098] In the case of the second pixel PX2 (or PX12), the
short circuit between the inverting input terminal (-) of the
second operational amplifier OP_amp_2 and the output ter-
minal of the second operational amplifier OP_amp_2 in the
second measurement circuit 1215 may be removed. Accord-
ingly, the second operational amplifier OP_amp_1 can opet-
ate as an integrator. The inverting input terminal (-) of the
second operational amplifier OP_amp_2 may be continu-
ously connected to the second data line DL2 by the second
switch SW2. However, since the second pixel PX2 does not
include a sensing transistor unlike the first pixel PX1, the
feedback capacitor Cfb in the second measurement circuit
1215 may be charged only with a voltage corresponding to a
leakage current flowing through the second data line DIL.2.
Accordingly, an electric potential (Vout_2) of the output ter-
minal of the second operational amplifier OP_amp_2 may
increase linearly from the reference voltage Vset according to
the voltage corresponding to the leakage current in the second
pixel PX2.

[0099] Referring to FIGS. 7 and 8, in the second measure-
ment period Ssen_2, the first sensing signal SE1 may be
inverted to a high level to turn off the sensing transistor MS_3.
The feedback control signal fb may be maintained at a low
level to continuously turn off the feedback switch SW_fb. The
first and second control signals ¢1 and ¢2 may be maintained
at a high level to continuously turn on the first and second
switches SW1 and SW2. The first scan signal S1 may be
maintained at a high level to continuously turn off the firstand
second switch transistors MS_1 and MS_2. The third control
signal ¢3 and the first and second initialization control signals
Rel and Re2 may maintain a low level to continuously turn
off the third switch SW3 and the first and second initialization
switches SW_RE1and SW_RE2. Inaddition, a control signal
SH that activates the CDS 121¢ may be inverted to a high
level. Accordingly, the CDS 121¢ may perform correlated
double sampling on output signals (Vout_1 and Vout_2)of the
first and second measurement circuits 121a and 1215. For
example, the CDS 121¢ may receive output signals having
voltages stored in the output terminals of the first and second
operational amplifiers OP_amp_1 and OP_amp_2 up until
the sensing transistor MS_3 in each of the first pixels PX1 is
turned off. Then, the CDS 121¢ may extract a potential dif-
ference between the output signals of the first and second
operational amplifiers OP_amp_1 and OP_amp_2 and pro-
vide the extracted potential difference to the ADC 122a
through the second multiplexer 122b. Here, the voltage stored
in the output terminal of the first operational amplifier
OP_amp_1 may be sampled as a first output voltage Vout_1,
and the voltage stored in the output terminal of the second
operational amplifier OP_amp_2 may be sampled as the sec-
ond output voltage Vout_2. Then, the potential difference
between the first and second output voltages Vout_1 and
Vout_2 may be extracted. For example, the first output volt-
age Vout_1 may be expressed as the sum of a voltage corre-
sponding to an electric current flowing through the organic
light-emitting diode OLED in the first pixel PX1 and a volt-
age corresponding to a leakage current in the first pixel PX1,
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and the second output voltage Vout_2 may be expressed as a
voltage corresponding to a leakage current in the second pixel
PX2. According to an embodiment, since the voltage corre-
sponding to the leakage current in the first pixel PX1 and the
voltage corresponding to the leakage current in the second
pixel PX2 are substantially the same, the potential difference
between the first and second output voltages Vout_1 and
Vout_2 can be expressed as the voltage corresponding to the
electric current flowing through the organic light-emitting
diode OLED in the first pixel PX1. Through this process, a
leakage current component included in the first and second
pixels PX1 and PX2 can be removed. Later, when a control
signal ADC that activates the ADC 1224 is inverted to a high
level, the ADC 122a may convert an output signal of the CDS
121¢ into a digital signal ADC_OUT and provide the digital
signal ADC_OUT to the timing controller 130 (see FIG. 1).
The timing controller 130 (see FIG. 1) may receive the digital
signal ADC_OUT from the ADC 1224 and compensate the
first and second data signals D1 and D2 using the digital
signal ADC_OUT.
[0100] Referring back to FIG. 8, before the display period
E, the third control signal $3 may be inverted to a high level,
thereby turning on the third switch SW3. Then, in the display
period E, the first scan signal S1 may be inverted to a low level
to turn on the first and second switch transistors MS_1 and
MS_2. The voltage level applied to the first and second driv-
ing transistors MD_1 and MD_2 may be increased from the
voltage level of the second power supply terminal ELVSS
back to the original voltage level of the first power supply
terminal ELVDD. To this end, in the display period E, the first
and second power switches SW_P_1 and SW_P_2 may per-
form switching operations to connect the signal paths
between the first electrodes of the first and second driving
transistors MD_1 and MD_2 and the first power supply ter-
minal ELVDD. Then, the organic light-emitting diodes
OLED in the first and second pixels PX1 and PX2 may emit
light according to the compensated first and second data
signals D1 and D2.
[0101] Embodiments of the present invention provide at
least one of the following features.
[0102] Thatis, it is possible to more accurately measure an
electric current of each pixel using a simple structure.
Accordingly, a difference in degradation between the pixels
can be compensated for, thereby realizing more uniform
image quality.
[0103] In addition, the accuracy of current measurement
can be increased by improving a SNR through differential
sensing and correlated double sampling.
[0104] Whilethe invention has been particularly shown and
described with reference to example embodiments thereof, 1t
will be understood by those of ordinary skill in the art that
various changes may be made therein without departing from
the spirit and scope of the invention as defined by the follow-
ing claims and their equivalents. The example embodiments
should be considered in a descriptive sense only and not for
purposes of limitation.
What is claimed is:
1. An organic light-emitting display comprising:
a display panel comprising first and second pixels, each
having an organic light-emitting diode; and
adata driver comprising a first operational amplifier having
a non-inverting terminal coupled to a reference voltage
terminal and an inverting terminal coupled to the first
pixel, and a second operational amplifier having a non-
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inverting terminal coupled to the reference voltage ter-
minal and an inverting terminal coupled to the second
pixel,

wherein the first pixel comprises a sensing transistor which
has a first electrode coupled to the data driver and a
second electrode coupled to the organic light-emitting
diode of the first pixel, a first driving transistor which has
a first electrode coupled to a first power supply terminal
and a second electrode coupled to the second electrode
of the sensing transistor, and a first switch transistor
which has a first electrode coupled to the data driver and
asecond electrode coupled to a gate electrode of the first
driving transistor, and

wherein the second pixel comprises a second driving tran-
sistor which has a first electrode coupled to the first
power supply terminal and a second electrode coupled to
the organic light-emitting diode of the second pixel, and
a second switch transistor which has a first electrode
coupled to the data driver and a second electrode
coupled to a gate electrode of the second driving tran-
sistor.

2. The organic light-emitting display of claim 1, wherein
the non-inverting terminal of each of the first and second
operational amplifiers is configured to receive from the ref-
erence voltage terminal a reference voltage at a level equal to
or higher than that of a threshold voltage of the organic
light-emitting diode included in the first pixel.

3. The organic light-emitting display of claim 1, wherein
the data driver comprises:

a data provider which is coupled to the display panel by a

plurality of data lines;

a plurality of current measurers, each comprising a first
measurement circuit having the first operational ampli-
fier and a second measurement circuit having the second
operational amplifier; and

a data processor having an analog-to-digital converter
(ADC) which is configured to convert output signals of
the current measurers into digital values.

4. The organic light-emitting display of claim 3, wherein
the data driver further comprises a multiplexer between the
current measurers and the display panel.

5. The organic light-emitting display of claim 3, wherein
the first measurement circuit further comprises a first feed-
back capacitor which is coupled between the inverting termi-
nal of'the first operational amplifier and an output terminal of
the first operational amplifier, a first feedback switch which is
coupled in parallel to the feedback capacitor between the
inverting terminal of the first operational amplifier and the
output terminal of the first operational amplifier, and a first
switch which is coupled between the first pixel and the invert-
ing terminal of the first operational amplifier, and

wherein the second measurement circuit further comprises
a second feedback capacitor which is coupled between
the inverting terminal of the second operational ampli-
fier and an output terminal of the second operational
amplifier, a second feedback switch which is coupled in
parallel to the feedback capacitor between the inverting
terminal of the second operational amplifier and the
output terminal of the second operational amplifier, and
a second switch which is coupled between the second
pixel and the inverting terminal of the second opera-
tional amplifier.

6. The organic light-emitting display of claim 3, wherein

each of the current measurers further comprises a correlated
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double sampler (CDS) which is coupled to an output terminal
of each of the first and second operational amplifiers.

7. The organic light-emitting display of claim 3, wherein
the data provider comprises:

a plurality of digital-to-analog converters (DACs) which

are coupled to the display panel by the data lines; and

a plurality of third switches which are coupled between the
DACs and the data lines.

8. The organic light-emitting display of claim 3, further
comprising a power provider which is coupled to the first
power supply terminal by a power supply line, wherein each
of the current measurers further comprises a first initialization
switch which is coupled between each of the first and second
pixels and the power provider, and a second initialization
switch which is coupled between each of the first and second
pixels and the power provider.

9. The organic light-emitting display of claim 1, further
comprising a power switch which is configured to couple a
power line coupled to the first electrode of each of the firstand
second driving transistors to the first power supply terminal or
a second power supply terminal, the second power supply
terminal having a lower electric potential than the first power
supply terminal.

10. An organic light-emitting display comprising:

a data driver having a current measurer which is coupled to

a plurality of data lines; and

a display panel having a plurality of first pixels which are
coupled to the current measurer by the data lines and a
second pixel which is coupled to the current measurer by
at least one of the data lines,

wherein each of the first pixels comprises a sensing tran-
sistor which has a first electrode coupled to the current
measurer and a second electrode coupled to an organic
light-emitting diode, a first driving transistor which has
a first electrode coupled to a first power supply terminal
and a second electrode coupled to the second electrode
of the sensing transistor, and a first switch transistor
which has a first electrode coupled to the current mea-
surer and a second electrode coupled to a gate electrode
of the first driving transistor, and

wherein the second pixel comprises a second driving tran-
sistor which has a first electrode coupled to the first
power supply terminal and a second electrode coupled to
an organic light-emitting diode, and a second switch
transistor which has a first electrode coupled to the cur-
rent measurer and a second electrode coupled to a gate
electrode of the second driving transistor.

11. The organic light-emitting display of claim 10, wherein

the current measurer comprises:

a first measurement circuit having a first operational ampli-
fier which has a non-inverting terminal coupled to a
reference voltage terminal and an inverting terminal
coupled to each of the first pixels, a first feedback capaci-
tor which is coupled between the inverting terminal of
the first operational amplifier and an output terminal of
the first operational amplifier, a first feedback switch
which is coupled in parallel to the feedback capacitor
between the inverting terminal of the first operational
amplifier and the output terminal of the first operational
amplifier, and a first switch which is coupled between
each of the first pixels and the inverting terminal of the
first operational amplifier;

a second measurement circuit having a second operational
amplifier which has a non-inverting terminal coupled to
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the reference voltage terminal and an inverting terminal
coupled to the second pixel, a second feedback capacitor
which is coupled between the inverting terminal of the
second operational amplifier and an output terminal of
the second operational amplifier, a second feedback
switch which is coupled in parallel to the feedback
capacitor between the inverting terminal of the second
operational amplifier and the output terminal of the sec-
ond operational amplifier, and a second switch which is
coupled between the second pixel and the inverting tet-
minal of the second operational amplifier; and

a correlated double sampler (CDS) which is coupled to the
output terminal of each of the first and second opera-
tional amplifiers.

12. The organic light-emitting display of claim 11, wherein
the non-inverting terminal of each of the first and second
operational amplifiers receives from the reference voltage
terminal a reference voltage at a level equal to or higher than
that of a threshold voltage of the organic light-emitting diode
included in each of the first pixels.

13. The organic light-emitting display of claim 10, wherein
the data driver comprises:

a data provider comprising a plurality of DACs which are
coupled to the display panel by the data lines, and a
plurality of third switches which are coupled between
the DACs and the data lines; and

a data processor having an ADC which is configured to
convert an output signal of the current measurer into a
digital value.

14. The organic light-emitting display of claim 10, wherein
the data driver further comprises a multiplexer between the
current measurer and the display panel.

15. The organic light-emitting display of claim 10, further
comprising a power provider which is coupled to the first
power supply terminal by a power supply line, wherein the
current measurer further comprises a first initialization switch
which is coupled between each of the first and second pixels
and the power provider, and a second initialization switch
which is coupled between each of the first and second pixels
and the power provider.

16. An organic light-emitting display comprising;

adatadriver having a current measurer which is coupled to
a plurality of data lines; and

a display panel having first and second pixels which are
configured to receive a reference voltage from the cur-
rent measurer through the data lines in a reference volt-
age applying period,

wherein the first pixel comprises a sensing transistor which
is configured to apply the reference voltage to an anode
of an organic light-emitting diode through a switching
operation, and the current measurer is configured to
measure an electric current flowing through the organic
light-emitting diode of the first pixel and an electric
current flowing through a data line coupled to the second
pixel in a measurement period following the reference
voltage applying period.

17. The organic light-emitting display of claim 16, wherein

the current measurer comprises:

afirst measurement circuit having a first operational ampli-
fier which has a non-inverting terminal configured to
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receive the reference voltage and an inverting terminal
coupled to the first pixel, a first feedback capacitor
which is coupled between the inverting terminal of the
first operational amplifier and an output terminal of the
first operational amplifier, a first feedback switch which
is coupled in parallel to the feedback capacitor between
the inverting terminal of the first operational amplifier
and the output terminal of the first operational amplifier,
and a first switch which is coupled between the first pixel
and the inverting terminal of the first operational ampli-
fier;

a second measurement circuit having a second operational
amplifier which has a non-inverting terminal configured
to receive the reference voltage and an inverting terminal
coupledto the second pixel, a second feedback capacitor
which is coupled between the inverting terminal of the
second operational amplifier and an output terminal of
the second operational amplifier, a second feedback
switch which is coupled in parallel to the feedback
capacitor between the inverting terminal of the second
operational amplifier and the output terminal of the sec-
ond operational amplifier, and a second switch which is
coupled between the second pixel and the inverting ter-
minal of the second operational amplifier; and

a correlated double sampler (CDS) which is configured to
calculate a potential difference between output signals
of the first and second measurement circuits.

18. The organic light-emitting display of claim 17, wherein
the data driver further comprises a data processor having an
analog-to-digital converter (ADC) which is configured to
convert an output signal of the CDS into a data signal.

19. The organic light-emitting display of claim 16, wherein
the first pixel further comprises a first driving transistor which
has a first electrode coupled to a first power supply terminal
and a second electrode coupled to a second electrode of the
sensing transistor, a first switch transistor which has a first
electrode coupled to the current measurer and a second elec-
trode coupled to a gate electrode of the first driving transistor,
and a first capacitor which is coupled between the second
electrode of the first switch transistor and the first electrode of
the first driving transistor, and

wherein the second pixel further comprises a second driv-
ing transistor which has a first electrode coupled to the
first power supply terminal and a second electrode
coupled to an organic light-emitting diode, a second
switch transistor which has a first electrode coupled to
the current measurer and a second electrode coupled to a
gate electrode of the second driving transistor, and a
second capacitor which is coupled between the second
electrode of the second switch transistor and the first
electrode of the second driving transistor.

20. The organic light-emitting display of claim 19, further
comprising a power provider which is configured to apply a
first initialization voltage to the data lines in a first initializa-
tion period and to apply a second initialization voltage to the
first and second capacitors in a second initialization period
following the first initialization period.
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