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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2017-0050588,
filed on Apr. 19, 2017, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

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

Discussion of the Background

[0003] With advances in information technology, the
importance of a display device as a connection medium
between a user and information has been emphasized.
Because of the importance of the display device, the use of
various display devices, such as a liquid crystal display
(LCD) device and an organic light-emitting display device,
has increased.

[0004] The organic light-emitting display device displays
an image using organic light-emitting diodes which generate
light by recombination of electrons and holes. The organic
light-emitting display device is advantageous in that it has a
high response speed and is able to display a clear image.
[0005] Such an organic light-emitting display device
includes pixels, a data driver configured to supply data
signals to the pixels, a scan driver configured to supply scan
signals to the pixels, and an emission driver configured to
supply emission control signals to the pixels.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concepts. Therefore, it may
contain information that does not form the prior art that was
already known to a person of ordinary skill in the art or was
publically available prior to an effective filing date of subject
matter disclosed herein.

SUMMARY

[0007] Exemplary embodiments of the present invention
provide an organic light-emitting display device which is
able to mitigate luminance unevenness, thus providing to
improved image quality.

[0008] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0009] An exemplary embodiment of the present inven-
tion discloses an organic light-emitting display device
including: pixels disposed on each of horizontal lines, each
of the pixels including an organic light-emitting diode, and
an auxiliary transistor coupled between an anode electrode
of the organic light-emitting diode and an auxiliary power
source; and at least one reference transistor disposed on each
of the horizontal lines and coupled between a reference
power source and at least one of the pixels. The auxiliary
transistor and the reference transistor may be simultaneously
turned on.
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[0010] In an exemplary embodiment, one reference tran-
sistor may be disposed on each of the horizontal lines, and
the reference transistor may be electrically coupled to all
pixels disposed on the corresponding horizontal line.

[0011] In an exemplary embodiment, a plurality of refer-
ence transistors may be disposed on each of the horizontal
lines, and each of the plurality of reference transistors may
be electrically coupled to different pixels disposed on the
corresponding horizontal line.

[0012] In an exemplary embodiment, a plurality of refer-
ence transistors may be disposed on each of the horizontal
lines, and the plurality of reference transistors may be
electrically coupled in one-to-one correspondence with the
respective pixels disposed on the corresponding horizontal
line.

[0013] In an exemplary embodiment, the auxiliary power
source may be set such that the organic light-emitting diode
does not emit light.

[0014] An exemplary embodiment of the present inven-
tion also discloses an organic light-emitting display device
including; pixels disposed on an i-th horizontal line, wherein
11s a natural number, each of the pixels including an organic
light-emitting diode, and an auxiliary transistor coupled
between an anode electrode of the organic light-emitting
diode and an auxiliary power source, the pixel being con-
figured to control, in response to a data signal, a driving
current flowing from a first pixel power source to a second
pixel power source via the organic light-emitting diode; and
a reference transistor disposed on the i-th horizontal line,
and electrically coupled with a reference power source. The
reference transistor may be turned on or off simultaneously
with the auxiliary transistor. The pixels may be electrically
coupled with the reference power source during a period in
which a voltage of the data signal is stored, and may be
electrically coupled with the first pixel power source during
a period other than the period in which the voltage of the
data signal is stored.

[0015] In an exemplary embodiment, each of the pixels
disposed on the i-th horizontal line may further include: a
first transistor coupled between a first node and a second
node, and including a gate electrode coupled to a third node;
a second transistor coupled between a data line and the first
node, and including a gate electrode coupled to an i-th scan
line; a third transistor between the third node and the second
node, and including a gate electrode coupled to the i-th scan
line; and at least one emission control transistor disposed on
a path of the driving current, and including a gate electrode
coupled to an i-th emission control line.

[0016] In an exemplary embodiment, the emission control
transistor may include: a fourth transistor between the first
pixel power source and the first node, and including a gate
electrode coupled to the i-th emission control line; and a fifth
transistor coupled between the reference transistor and the
third node, and including a gate electrode coupled to the i-th
emission control line.

[0017] In an exemplary embodiment, the emission control
transistor may further include: a sixth transistor coupled
between the second node and the anode electrode of the
organic light-emitting diode, and including a gate electrode
coupled to the i-th emission control line.

[0018] In an exemplary embodiment, each of the pixels
disposed on the i-th horizontal line may further include: a
seventh transistor coupled between the third node and the
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auxiliary power source, and including a gate electrode
coupled to an i-1-th scan line.

[0019] In an exemplary embodiment, a gate electrode of
the reference transistor and a gate electrode of the auxiliary
transistor may be electrically coupled to an i-th auxiliary
line.

[0020] Inanexemplary embodiment, an auxiliary signal to
be supplied to the i-th auxiliary line may overlap an emission
control signal to be supplied to the i-th emission control line.
[0021] In an exemplary embodiment, a voltage of the
reference power source may be less than or equal to a
voltage of the first pixel power source.

[0022] An exemplary embodiment of the present inven-
tion also discloses an organic light-emitting display device
including: a display unit comprising a plurality of pixels and
a plurality of reference transistors; a scan driver configured
to supply scan signals to a plurality of scan lines coupled to
the pixels; an auxiliary driver configured to supply auxiliary
signals to a plurality of auxiliary lines coupled to the pixels;
a data driver configured to supply data signals to a plurality
of data lines coupled to the pixels; and an emission driver
configured to supply emission control signals to a plurality
of emission control lines coupled to the pixels. At least one
reference transistor coupled to an i-th auxiliary line among
the reference transistors may be coupled between pixels
coupled to the i-th auxiliary line among the pixels and a
reference power source, wherein i is a natural number, and
include a gate electrode coupled to the auxiliary line. One of
the pixels that is coupled to an i-th scan line, the i-th
auxiliary line, an i-th emission control line, and a j-th data
line, wherein j is a natural number, may include: an organic
light-emitting diode; a pixel circuit configured to control a
driving current flowing from a first pixel power source to a
second pixel power source via the organic light-emitting
diode; and an auxiliary transistor coupled between an aux-
iliary power source and an anode electrode of the organic
light-emitting diode, and including a gate electrode coupled
to the i-th auxiliary line.

[0023] In an exemplary embodiment, the pixel may
receive, from the i-th emission control line, an emission
control signal having a gate-off voltage during a first sub-
period. The pixel may receive, from the i-th emission control
line, a gate-on voltage during a second sub-period. The
second sub-period may be in succession to the first sub-
period.

[0024] In an exemplary embodiment, the pixel may
receive, from the i-th auxiliary line, an auxiliary signal
having a gate-on voltage during an auxiliary period. The first
sub-period may be set to overlap the entirety of the auxiliary
period.

[0025] In an exemplary embodiment, the pixel circuit may
store a voltage of a data signal supplied to the j-th data line
based on the reference power source when a scan signal is
supplied to the i-th scan line during the first sub-period. The
pixel circuit may interrupt the flow of the driving current
during the first sub-period, and allow the driving current to
flow during the second sub-period.

[0026] In an exemplary embodiment, the scan driver and
the auxiliary driver may be set to an identical driver.
[0027] In an exemplary embodiment, a voltage of the
reference power source may be less than or equal to a
voltage of the first pixel power source.

[0028] In an exemplary embodiment, the organic light-
emitting display device may further include a voltage gen-
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erator configured to supply the first pixel power, the second
pixel power, the auxiliary power, and the reference power to
the display unit. The auxiliary power source may be set such
that the organic light-emitting diode does not emit light.
[0029] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0031] FIG. 1 is a diagram illustrating a display device in
accordance with an exemplary embodiment of the present
disclosure.

[0032] FIG. 2A is a diagram illustrating a display unit in
accordance with an exemplary embodiment of the present
disclosure.

[0033] FIG. 2B is a diagram illustrating a display unit in
accordance with an exemplary embodiment of the present
disclosure.

[0034] FIG. 2C is a diagram illustrating a display unit in
accordance with an exemplary embodiment of the present
disclosure.

[0035] FIG. 3 is a diagram illustrating a pixel in accor-
dance with an exemplary embodiment of the present disclo-
sure.

[0036] FIG. 4 is a waveform diagram illustrating the
operation of a pixel in accordance with an exemplary
embodiment of the present disclosure.

[0037] FIG. 5A is a diagram illustrating a pixel in accor-
dance with an exemplary embodiment of the present disclo-
sure.

[0038] FIG. 5B is a diagram illustrating a pixel in accor-
dance with an exemplary embodiment of the present disclo-
sure.

[0039] FIG. 5C is a diagram illustrating a pixel in accor-
dance with an exemplary embodiment of the present disclo-
sure.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0040] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0041] Unless otherwise specified, the illustrated exem-
plary embodiments are to be understood as providing exem-
plary features of varying detail of various exemplary
embodiments. Therefore, unless otherwise specified, the
features, components, modules, layers, films, panels,
regions, and/or aspects of the various illustrations may be
otherwise combined, separated, interchanged, and/or rear-
ranged without departing from the disclosed exemplary
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embodiments. Further, in the accompanying figures, the size
and relative sizes of elements, panels, regions, etc., may be
exaggerated for clarity and descriptive purposes. When an
exemplary embodiment may be implemented differently, a
specific process order may be performed differently from the
described order. For example, two consecutively described
processes may be performed substantially at the same time
or petformed in an order opposite to the described order.
Also, like reference numerals denote like elements.

[0042] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Further, the x-axis,
the y-axis, and the z-axis are not limited to three axes of a
rectangular coordinate system, and may be interpreted in a
broader sense. For example, the x-axis, the y-axis, and the
z-axis may be perpendicular to one another, or may represent
different directions that are not perpendicular to one another.
For the purposes of this disclosure, “at least one of X, Y, and
7 and “at least one selected from the group consisting of X,
Y, and Z” may be construed as X only, Y only, Z only, or any
combination of two or more of X, Y, and Z, such as, for
instance, XYZ, XYY, YZ, and ZZ. As used herein, the term
“and/or” includes any and all combinations of one or more
of the associated listed items.

[0043] Although the terms “first,” “second,” etc. may be
used herein to describe various elements, components,
regions, layers, and/or sections, these elements, components,
regions, layers, and/or sections should not be limited by
these terms. These terms are used to distinguish one element,
component, region, layer, and/or section from another ele-
ment, component, region, layer, and/or section. Thus, a first
element, component, region, layer, and/or section discussed
below could be termed a second element, component,
region, layer, and/or section without departing from the
teachings of the present disclosure.

[0044] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0045] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
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stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0046] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein

[0047] Details of various exemplary embodiments are
included in the detailed descriptions and drawings.

[0048] Advantages and features of the present disclosure,
and methods for achieving the same will be explained with
reference to exemplary embodiments described later in
detail together with the accompanying drawings. However,
it is to be noted that the present disclosure is not limited to
the disclosed exemplary embodiments but can be embodied
in various other ways. In this specification, “connected/
coupled” refers to one component not only directly coupling
another component but also indirectly coupling another
component through an intermediate component. Further-
more, in the drawings, portions unrelated to the present
disclosure have been omitted to clarify the description of the
present disclosure, and the same reference numerals are used
throughout the different drawings to designate the same or
similar components.

[0049] Hereinafter, a pixel and a display device including
the pixel in accordance with exemplary embodiments of the
present disclosure will be described with reference to the
accompanying drawings pertaining to the exemplary
embodiments of the present disclosure.

[0050] FIG. 1 is a diagram illustrating a display device 10
in accordance with an exemplary embodiment of the present
disclosure.

[0051] The display device 10 in accordance with an exem-
plary embodiment of the present disclosure may include a
display unit 100, a scan driver 200, an auxiliary driver 300,
a data driver 400, an emission driver 500, a voltage genera-
tor 600, and a timing controller 700.

[0052] The display unit 100 may include a plurality of
pixels PX, and a plurality of reference transistors RT (refer
to FIGS. 2A to 20).

[0053] The display unit 100 may be coupled with a
plurality of scan lines SO to Sn, a plurality of auxiliary lines
C1 to Cn, a plurality of emission control lines F1 to En
(where n is a natural number), and a plurality of data lines
D1 to Dm (where m is a natural number). Furthermore, the
display unit 100 may be supplied with first pixel power
ELVDD, second pixel power ELVSS, auxiliary power
VINT, and reference power VREF from the voltage genera-
tor 600.

[0054] For example, the voltage of the reference power
VREF may be less than or equal to that of the first pixel
power ELVDD.

[0055] For the sake of explanation, in FIG. 1, the pixels
PX are illustrated as four blocks. However, the present
disclosure is not limited to the structure of this exemplary
embodiment. The pixels PX will be described in detail later
with reference to FIGS. 2A to 2C.
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[0056] The pixels PX may be coupled with the scan lines
S0 to Sn, the auxiliary lines C1 to Cn, the emission control
lines E1 to En, and the data lines D1 to Dm. Furthermore,
the pixels PX may be supplied with the first pixel power
ELVDD, the second pixel power ELVSS, the auxiliary
power VINT, and the reference power VREF from the
voltage generator 600.

[0057] The pixels PX may be supplied with scan signals
from the scan lines SO to Sn, and supplied with data signals
from the data lines D1 to Dm in synchronization with the
scan signals.

[0058] Each of the pixels PX that have been supplied with
the data signals may control the amount of driving current
flowing from the first pixel power source ELVDD to the
second pixel power source ELVSS via an organic light-
emitting diode (not shown). The organic light-emitting diode
may generate light having a luminance corresponding to the
amount of driving current.

[0059] Furthermore, each pixel PX may be coupled to the
corresponding scan lines SO to Sn. In an exemplary embodi-
ment, each pixel PX may be coupled both with a corre-
sponding one of the scan lines S0 to Sn and with a preceding
scan line. For example, the pixels PX that are disposed on an
i-th horizontal line may be coupled with an i-th scan line Si
and an i-1-th scan line Si-1.

[0060] The scan driver 200 may supply a plurality of scan
signals to the scan lines S0 to Sn in response to a scan driver
control signal SCS supplied from the timing controller 700.
[0061] For example, the scan driver 200 may sequentially
supply the scan signals to the scan lines S0 to Sn. If the scan
signals are sequentially supplied to the scan lines SO to Sn,
the pixels PX may be sequentially selected on a horizontal
line basis.

[0062] Here, each scan signal may have a voltage level at
which a transistor that is supplied with the scan signal can
be wrned on. In other words, the scan signal may have a
gate-on voltage.

[0063] The auxiliary driver 300 may supply a plurality of
auxiliary signals to the auxiliary lines C1 to Cn in response
to an auxiliary driver control signal CCS supplied from the
timing controller 700.

[0064] For example, the auxiliary driver 300 may sequen-
tially supply the auxiliary signals to the auxiliary lines C1 to
Cn.

[0065] Here, each auxiliary signal may have a voltage
level at which a transistor that is supplied with the auxiliary
signal can be turned on. In other words, the auxiliary signal
may have a gate-on voltage.

[0066] The data driver 400 may supply data signals to the
data lines D1 to Dm in response to a data control signal
DCS.

[0067] The data signals supplied to the data lines D1 to
Dm may be supplied to pixels PX selected by the respective
scan signals.

[0068] To this end, the data driver 400 may supply a
plurality of data signals to the data lines D1 to Dm in
synchronization with scan signals.

[0069] The emission driver 500 may supply a plurality of
emission control signals to the emission control lines E1 to
En in response to an emission driver control signal ECS
supplied from the timing controller 700.

[0070] For example, the emission driver 500 may sequen-
tially supply the emission control signals to the emission
control lines E1 to En.
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[0071] Here, each emission control signal may have a
voltage level at which a transistor that is supplied with the
emission control signal can be turned off. In other words, the
emission control signal may have a gate-off voltage.
[0072] The voltage generator 600 may generate the first
pixel power ELVDD, the second pixel power ELVSS, the
auxiliary power VINT, and the reference power VREF and
supply them to the display unit 100 in response to a voltage
generator control signal VCS supplied from the timing
controller 700.

[0073] However, the present disclosure is not limited to
this operation. In an exemplary embodiment, the first pixel
power ELVDD, the second pixel power ELVSS, the auxil-
iary power VINT, and the reference power VREF may be
supplied from an external device.

[0074] Here, the auxiliary power VINT may be set to a
value lower than the voltage of a data signal. For example,
the auxiliary power VINT may be set such that an organic
light-emitting diode does not emit light. The voltage of the
reference power VREF may be less than or equal to that of
the first pixel power ELVDD.

[0075] The timing controller 700 may generate the scan
driver control signal SCS, the auxiliary driver control signal
CCS, the data driver control signal DCS, the emission driver
control signal ECS, and the voltage generator control signal
VCS in response to control signals supplied from an external
device.

[0076] The scan driver control signal SCS may be sup-
plied to the scan driver 200. The data driver control signal
DCS may be supplied to the data driver 400. The emission
driver control signal ECS may be supplied to the emission
driver 500. The auxiliary driver control signal CCS may be
supplied to the auxiliary driver 300. The voltage generator
control signal VCS may be supplied to the voltage generator
600.

[0077] The timing controller 700 may translate image data
input from the external device into image data DAT corre-
sponding to the specifications of the data driver 400, and
then supply the image data DAT to the data driver 400,
[0078] The scan driver control signal SCS may include a
scan start signal and clock signals. The scan start signal may
control a supply timing of scan signals, and the clock signals
may be used to shift the scan start signal.

[0079] The auxiliary driver control signal CCS may
include an auxiliary start signal and clock signals. The
auxiliary start signal may control a supply timing of auxil-
iary signals, and the clock signals may be used to shift the
auxiliary start signal.

[0080] The data driver control signal DCS may include a
source start signal, a source output enable signal, a source
sampling clock, etc. The source start signal may control a
point in time at which a data sampling operation of the data
driver 400 starts. The source sampling to clock may control
the sampling operation of the data driver 400 based on a
rising or falling edge. The source output enable signal may
control an output timing of the data driver 400.

[0081] The emission driver control signal ECS may
include an emission start signal and clock signals. The
emission start signal may control a supply timing of an
emission control signal, and the clock signals may be used
to shift the emission start signal.

[0082] In FIG. 1, there is illustrated an example in which
n+1 scan lines S0 to Sn, n emission control lines E1 to En,
and n auxiliary lines C1 to Cn are provided, but the present
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disclosure is not limited thereto. For instance, dummy scan
lines, dummy emission control lines, and dummy initializa-
tion lines may be additionally formed to secure the reliabil-
ity of the operation.

[0083] In FIG. 1, there is illustrated an example in which
the scan driver 200, the auxiliary driver 300, the data driver
400, the emission driver 500, the voltage generator 600, and
the timing controller 700 are separately provided, but at least
some of the foregoing components may be integrated with
each other, as needed. In an exemplary embodiment, the
scan driver 200 and the auxiliary driver 300 may be set to an
identical driver.

[0084] The scan driver 200, the auxiliary driver 300, the
data driver 400, the emission driver 500, the voltage gen-
erator 600, and the timing controller 700 may be installed
using any one of various methods, such as chip-on-glass,
chip-on-plastic, tape carrier package, and chip-on-film
methods.

[0085] FIG. 2A is a diagram illustrating a display unit
100qa in accordance with an exemplary embodiment of the
present disclosure. In an exemplary embodiment shown in
FIG. 2A, the display unit 100a may include a plurality of
pixels PX, and a plurality of reference transistors RT.

[0086] The pixels PX may be arranged in the form of a
matrix.
[0087] Furthermore, the pixels PX may be coupled with

the scan lines S0 to Sn. For example, the pixels PX that are
disposed on an n-th horizontal line may be coupled with the
n-th scan line Sn and the n-1-th scan line Sn-1.

[0088] The pixels PX may be coupled with the auxiliary
lines C1 to Cn. For example, the pixels PX that are disposed
on the n-th horizontal line may be coupled with the n-th
auxiliary line Cn.

[0089] The pixels PX may be coupled with the emission
control lines E1 to En. For example, the pixels PX that are
disposed on the n-th horizontal line may be coupled with the
n-th emission control line En.

[0090] The pixels PX may be coupled with the data lines
D1 to Dm. For example, the pixels PX that are disposed on
an m-th vertical line may be coupled with the m-th data line
Dm.

[0091] In an exemplary embodiment, a single reference
transistor RT may be disposed on each horizontal line. The
reference transistor RT may be electrically coupled with all
pixels PX that are disposed on the corresponding horizontal
line. Details pertaining to this will be described below.
[0092] The reference transistors RT may be disposed
along a power line to which the reference power VREF is
supplied.

[0093] The reference transistors RT may be coupled with
the reference power source VREF. For example, the refer-
ence transistor RT that is disposed on the n-th horizontal line
may be coupled with the reference power source VREF. In
detail, a first electrode of the reference transistor RT that is
disposed on the n-th horizontal line may be coupled with the
reference power source VREF.

[0094] The reference transistors RT may be coupled with
the corresponding pixels PX. For example, the reference
transistor RT that is disposed on the n-th horizontal line may
be coupled with the pixels PX that are disposed on the n-th
horizontal line. In detail, a second electrode of the reference
transistor RT that is disposed on the n-th horizontal line may
be coupled with the pixels PX that are disposed on the n-th
horizontal line.
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[0095] The reference transistors RT may be coupled with
the corresponding auxiliary lines C1 to Cn. For example, the
reference transistor RT that is disposed on the n-th horizontal
line may be coupled with the n-th auxiliary line Cn. In detail,
a gate electrode of the reference transistor RT that is
disposed on the n-th horizontal line may be coupled with the
n-th auxiliary line Cn.

[0096] Therefore, the reference transistors RT may pro-
vide the reference power VREF to the pixels PX in response
to auxiliary signals supplied to the auxiliary lines C1 to Cn.
For example, the reference transistor RT that is disposed on
the n-th horizontal line may provide, in response to an
auxiliary signal supplied to the n-th auxiliary line Cn, the
reference power VREF to the pixels PX that are disposed on
the n-th horizontal line.

[0097] FIG. 2B is a diagram illustrating a display unit
1005 in accordance with an exemplary embodiment of the
present disclosure. FIG. 2B is a diagram illustrating a
display unit 100c¢ in accordance with an exemplary embodi-
ment of the present disclosure. To avoid redundancy of
explanation, descriptions of parts overlapping those of the
exemplary embodiment of FIG. 2A will be omitted. Refer-
ring to FIGS. 2A, 2B, and 2C, the display unit 1005 or 100¢
may include a plurality of pixels PX, and a plurality of
reference transistors RT.

[0098] A plurality of reference transistors RT may be
disposed on each horizontal line.

[0099] In an exemplary embodiment shown in FIG. 2B,
the reference transistors RT that are disposed on each
horizontal line may be electrically coupled with different
pixels PX that are disposed on the corresponding horizontal
line. In other words, the reference transistors RT may not be
coupled to the same pixel PX.

[0100] In an exemplary embodiment shown in FIG. 2C,
the reference transistors RT that are disposed on each
horizontal line may be electrically coupled in one-to-one
correspondence with the respective pixels PX that are dis-
posed on the corresponding horizontal line. Details pertain-
ing to this will be described below.

[0101] The reference transistors RT may be arranged in
the form of a matrix along a power line to which the
reference power VREF is supplied.

[0102] The reference transistors RT may be coupled with
the reference power source VREF. For example, the refer-
ence transistor RT that is disposed on the n-th horizontal line
and the m-th vertical line may be coupled with the reference
power source VREF. In detail, a first electrode of each of the
reference transistors RT that are disposed on the n-th hori-
zontal line may be coupled with the reference power source
VREF.

[0103] The reference transistors RT may be coupled with
the corresponding pixels PX.

[0104] Forexample, in the case of the exemplary embodi-
ment of FIG. 2B, the second electrode of the reference
transistor RT that is disposed on the n-th horizontal line and
the m-th vertical line may be coupled both with the pixel PX
that is disposed on the n-th horizontal line and an m-1-th
vertical line and with the pixel PX that is disposed on the
n-th horizontal line and the m-th vertical line.

[0105] For instance, in the case of the exemplary embodi-
ment of FIG. 2C, the second electrode of the reference
transistor RT that is disposed on the n-th horizontal line and
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the m-th vertical line may be coupled with the pixel PX that
is disposed on the n-th horizontal line and the m-th vertical
line.

[0106] The reference transistors RT may be coupled with
the corresponding auxiliary lines C1 to Cn. For example, the
reference transistors RT that are disposed on the n-th hori-
zontal line may be coupled with the n-th auxiliary line Cn.
In detail, a gate electrode of each of the reference transistors
RT that are disposed on the n-th horizontal line may be
coupled with the n-th auxiliary line Cn.

[0107] Therefore, the reference transistors RT may pro-
vide the reference power VREF to the pixels PX in response
to auxiliary signals supplied to the auxiliary lines C1 to Cn.
For example, the reference transistors RT that are disposed
on the n-th horizontal line may provide, in response to an
auxiliary signal supplied to the n-th auxiliary line Cn, the
reference power VREF to the pixels PX that are disposed on
the n-th horizontal line.

[0108] The power line to which the reference power
VREF is supplied may be parallel with the data lines D1 to
Dm.

[0109] For the sake of explanation, in FIGS. 2A to 2C, the
power line to which the reference power VREF is supplied
is illustrated as being disposed outside the pixels PX.
However, the present disclosure is not limited to this struc-
ture. In an exemplary embodiment, the power line to which
the reference power VREF is supplied may be disposed
between the pixels PX.

[0110] For the sake of explanation, in FIGS. 2A to 2C, the
reference power VREF is illustrated as being supplied to the
pixels PX through the single power line. However, the
present disclosure is not limited to this structure. In an
exemplary embodiment, the reference power VREF may be
supplied to the pixels PX through a plurality of power lines.
[0111] FIG. 3 is a diagram illustrating a pixel PX in
accordance with an exemplary embodiment of the present
disclosure.

[0112] For the sake of explanation, FIG. 3 illustrates a
pixel PX coupled with an i-th (where 1 is a natural number)
emission control line Ei and a j-th (where j is a natural
number) data line D)j, and a reference transistor RT coupled
to the pixel PX.

[0113] Referring to FIG. 3, the pixel PX in accordance
with an exemplary embodiment of the present disclosure
may include an organic light-emitting diode OLED, a pixel
circuit PC configured to control driving current to be sup-
plied to the organic light-emitting diode OLED, and an
auxiliary transistor ST.

[0114] An anode electrode of the organic light-emitting
diode OLED may be coupled to the pixel circuit PC, and a
cathode electrode thereof may be coupled to the second
pixel power source ELVSS.

[0115] The organic light-emitting diode OLED may emit
light having a predetermined luminance corresponding to
the driving current supplied from the pixel circuit PC.
[0116] The first pixel power source ELVDD may be set to
a voltage higher than that of the second pixel power source
ELVSS so that current can flow to the organic light-emitting
diode OLED.

[0117] The auxiliary transistor ST may be coupled
between the auxiliary power source VINT and the anode
electrode of the organic light-emitting diode OLED. A gate
electrode of the auxiliary transistor ST may be coupled to an
i-th auxiliary line Ci. When an auxiliary signal is supplied to
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the i-th auxiliary line Ci, the auxiliary transistor ST may be
turned on to supply the voltage of the auxiliary power source
VINT to the anode electrode of the organic light-emitting
diode OLED.

[0118] If the voltage of the auxiliary power source VINT
is supplied to the anode electrode of the organic light-
emitting diode OLED, a parasitic capacitor (hereinafter,
referred to as “organic capacitor (Coled)”) of the organic
light-emitting diode OLED is discharged. When the organic
capacitor Coled is discharged, the black expression perfor-
mance of the organic light-emitting diode OLED may be
enhanced.

[0119] In detail, the organic capacitor Coled may charge,
during a preceding frame period, a predetermined voltage
corresponding to driving current supplied from the pixel
circuit PC. If the organic capacitor Coled is charged, the
organic light-emitting diode OLED may easily emit light
even at low current levels.

[0120] During a current frame period, a black data signal
may be supplied to the pixel circuit PC. If the black data
signal is supplied to the pixel circuit PC, the pixel circuit PC
must not supply current to the organic light-emitting diode
OLED. However, the pixel circuit PC supplied with the
black data signal may generate predetermined leakage cur-
rent. The predetermined leakage current may be supplied to
the organic light-emitting diode OLED. In this case, if the
organic capacitor Coled is in a charged state, the organic
light-emitting diode OLED may slightly emit light. Thus,
the black expression performance of the organic light-
emitting diode OLED may be reduced.

[0121] Unlike this, in an embodiment of the present dis-
closure, the organic capacitor Coled is discharged by the
voltage of the auxiliary power source VINT, so that the
organic light-emitting diode OLED may be set to a non-
emission state even if leakage current is supplied thereto. In
other words, in an exemplary embodiment of the present
disclosure, since the auxiliary power VINT is supplied to the
anode electrode of the organic light-emitting diode OLED,
the black expression performance of the organic light-
emitting diode OLED may be enhanced.

[0122] For example, the pixel circuit PC may control, in
response to a data signal, the amount of driving current
flowing from the first pixel power source ELVDD to the
second pixel power source ELVSS via the organic light-
emitting diode OLED. In addition, the pixel circuit PC may
control, in response to an emission control signal, the time
for which the driving current flows. Overall, the pixel circuit
PC may control the driving current.

[0123] To this end, the pixel circuit PC may include a first
transistor T1, a second transistor T2, a third transistor T3, at
least one emission control transistor (e.g., fourth to sixth
transistors T4 to T6), a seventh transistor T7, and a storage
capacitor Cst.

[0124] A first electrode of the first transistor (driving
transistor) T1 may be coupled to a first node N1, a second
electrode thereof may be coupled to a second node N2, and
a gate electrade thereof may be coupled to a third node N3.
[0125] In detail, the first electrode of the first transistor T1
may be coupled to the first pixel power source ELVDD via
the fourth transistor T4, and the second electrode thereof
may be coupled to the anode electrode of the organic
light-emitting diode OLED via the sixth transistor T6.
[0126] The first transistor T1 may control, in response to
a data signal supplied to the j-th data line Dj, the amount of
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driving current flowing from the first pixel power source
ELVDD to the second pixel power source ELVSS via the
organic light-emitting diode OLED.

[0127] The second transistor T2 may be coupled between
the j-th data line Dj and the first node N1. In other words, the
second transistor T2 may be coupled between the first
electrode of the first transistor T1 and the j-th data line D;.
[0128] A gate electrode of the second transistor T2 may be
coupled to the i-th scan line Si. When a scan signal is
supplied to the i-th scan line Si, the second transistor T2 may
be turned on to electrically couple the j-th data line Dj with
the first node N1.

[0129] The third transistor T3 may be coupled between the
second node N2 and the third node N3, In other words, the
third transistor T3 may be coupled between the gate elec-
trode of the first transistor T1 and the second electrode of the
first transistor T1.

[0130] A gate electrode of the third transistor T3 may be
coupled to the i-th scan line Si. When a scan signal is
supplied to the i-th scan signal Si, the third transistor T3 may
be turned on so that the first transistor T1 is connected in the
form of a diode.

[0131] The emission control transistor may be disposed on
a path along which driving current flows, and may interrupt
the flow of the driving current in response to an emission
control signal supplied to an i-th emission control line Ei.
[0132] For example, the emission control transistor may
include the fourth transistor T4, the fifth transistor T5, and
the sixth transistor T6.

[0133] The fourth transistor T4 may be coupled between
the first pixel power source ELVDD and the first node N1.
In other words, the fourth transistor T4 may be coupled
between the first pixel power source ELVDD and the first
electrode of the first transistor T1.

[0134] A gate electrode of the fourth transistor T4 may be
coupled to the i-th emission control line Ei. The fourth
transistor T4 may be turned off when an emission control
signal is supplied to the emission control line Fi, and may be
turned on when an emission control signal is not supplied
thereto.

[0135] The fifth transistor T5 may be coupled between the
reference transistor RT and the first node N1. In other words,
the fifth transistor T5 may be coupled between the reference
transistor RT and the first electrode of the first transistor T1.
[0136] A gate electrode of the fifth transistor T5 may be
coupled to the i-th emission control line Ei. The fifth
transistor TS5 may be turned off when an emission control
signal is supplied to the emission control line Ei, and may be
turned on when an emission control signal is not supplied
thereto.

[0137] The sixth transistor T6 may be coupled between the
second node N2 and the anode electrode of the organic
light-emitting diode OLED.

[0138] In other words, the sixth transistor T6 may be
coupled between the second electrode of the first transistor
T1 and the anode electrode of the organic light-emitting
diode OLED. A gate electrode of the sixth transistor T6 may
be coupled to the i-th emission control line Ei.

[0139] The sixth transistor T6 may be turned off when an
emission control signal is supplied to the emission control
line Fi, and may be turned on when an emission control
signal is not supplied thereto.

[0140] The seventh transistor T7 may be coupled between
the third node N3 and the auxiliary power source VINT. In
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other words, the seventh transistor T7 may be coupled
between the gate electrode of the first transistor T1 and the
auxiliary power source VINT.

[0141] A gate electrode of the seventh transistor T7 may
be coupled to the i-1-th scan line Si-1. When a scan signal
is supplied to the i-1-th scan line Si-1, the seventh transistor
T7 is turned on so that the voltage of the auxiliary power
source VINT can be supplied to the third node N3. The
voltage of the auxiliary power source VINT may be set to a
voltage lower than that of a data signal.

[0142] The storage capacitor Cst may be coupled between
the reference transistor RT and the third node N3. In other
words, the storage capacitor Cst may be coupled between the
reference power source VREF and the gate electrode of the
first transistor T1 via the reference transistor RT.

[0143] The storage capacitor Cst may store a voltage
corresponding both to a data signal and to a threshold
voltage of the first transistor T1, based on the reference
power VREF.

[0144] The reference transistor RT may be coupled
between a fourth node N4 and the reference power source
VREF. In other words, the reference transistor RT may be
coupled between the storage capacitor Cst and the reference
power source VREF.

[0145] A gate electrode of the reference transistor RT may
be coupled to the i-th auxiliary line Ci. The reference
transistor RT may be turned on when an auxiliary signal is
supplied to the i-th auxiliary line Ci, and may be turned off
when an auxiliary signal is not supplied thereto.

[0146] In the present disclosure, the organic light-emitting
diode OLED may generate light having various colors
including red, green, and blue in response to current sup-
plied from the driving transistor, but the present disclosure
is not limited thereto. For instance, the organic light-emit-
ting diode OLED may generate white light depending on the
amount of current supplied from the driving transistor. In
this case, a separate color filter or the like may be used to
embody a color image.

[0147] FIG. 4 is a waveform diagram illustrating the
operation of a pixel in accordance with an exemplary
embodiment of the present disclosure.

[0148] Particularly, FIG. 4 illustrates a scan signal Gi-1
supplied to the i-1-th scan line Si-1 during one frame period
FP, a scan signal Gi supplied to the i-th scan line S8i, an
auxiliary signal Di supplied to the i-th auxiliary line Ci, and
an emission control signal Fi supplied to the i-th emission
control line Ei.

[0149] Referring to FIG. 4, the one frame period FP may
include a first sub-period SP1 and a second sub-period SP2.
[0150] In the first sub-period SP1, the emission control
signal Fi for controlling a non-emission period of the pixel
PX may be supplied. The emission time and the emission
intensity of the pixel PX may be controlled by adjusting an
entire supply period (a duty ratio) of emission control
signals Fi.

[0151] In other words, when a width (W) of each emission
control signal Fi is reduced, the luminance of the pixel PX
may be increased. When the width (W) of each emission
control signal Fi is increased, the luminance of the pixel PX
may be reduced.

[0152] Referring to FIGS. 3 and 4, during the first sub-
period SP1, an emission control signal Fi may be supplied
to the i-th emission control line Ei. When the emission
control signal Fi is supplied to the i-th emission control line
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Ei, the fourth transistor T4, the fifth transistor T5, and the
sixth transistor T6 may be turned off.

[0153] When the fourth transistor T4 is turned off, the first
pixel power source ELVDD and the first electrode of the first
transistor T1 may be electrically blocked from each other.
[0154] When the fifth transistor T5 is turned off, the
reference transistor RT may be electrically blocked from the
first electrode of the first transistor T1.

[0155] When the sixth transistor T6 is turned off, the
anode electrode of the organic light-emitting diode OLED
may be electrically blocked from the second node N2. In
other words, when the sixth transistor T6 is turned off, the
anode electrode of the organic light-emitting diode OLED
may be electrically blocked from the second electrode of the
first transistor T1.

[0156] Therefore, during a period in which the emission
control signal Fi is supplied to the i-th emission control line
Ei, the pixel PX may be set to a non-emission state.
[0157] After the emission control signal Fi has been
supplied to the i-th emission control line Ei, an auxiliary
signal Di may be supplied to the i-th auxiliary line Ci. When
the auxiliary signal Di is supplied to the i-th auxiliary line
Ci, the auxiliary transistor ST and the reference transistor RT
may be turned on.

[0158] If the auxiliary transistor ST is turned on, the
voltage of the auxiliary power source VINT may be supplied
to the anode electrode of the organic light-emitting diode
OLED. Hence, the organic capacitor Coled of the organic
light-emitting diode OLED may be discharged.

[0159] If the reference transistor RT is turned on, the
voltage of the reference power source VREF may be sup-
plied to an end of the storage capacitor Cst. Hence, the
storage capacitor Cst may reliably store the voltage of a data
signal, based on the reference power VREF.

[0160] The auxiliary signal Di may be supplied to the i-th
auxiliary line Ci during an auxiliary period SSP. The first
sub-period SP1 may include the auxiliary period SSP. In
other words, the first sub-period SP1 may overlap the
entirety of the auxiliary period SSP.

[0161] After the auxiliary signal Di has been supplied to
the i-th auxiliary line Ci, a scan signal Gi-1 may be supplied
to the i-1-th scan line Si-1. When the scan signal Gi-1 is
supplied to the i-1-th scan line Si-1, the fourth transistor T4
may be turned on. If the fourth transistor T4 is turned on, the
voltage of the auxiliary power source VINT may be supplied
to the third node N3.

[0162] After the scan signal Gi-1 has been supplied to the
i-1-th scan line Si-1, a scan signal Gi may be supplied to the
i-th scan line Si. When the scan signal Gi is supplied to the
i-th scan line Si, the second transistor T2 and the third
transistor T3 may be turned on.

[0163] When the third transistor T3 is turned on, the
second electrode of the first transistor T1 and the third node
N3 may be electrically coupled to each other. In other words,
when the third transistor T3 is turned on, the first transistor
T1 may be connected in the form of a diode.

[0164] When the second transistor T2 is turned on, a data
signal may be supplied from the data line Dj to the first
electrode of the first transistor T1. Here, since the third node
N3 is set to the voltage of the auxiliary power source VINT
that is lower than the data signal, the first transistor T1 may
be turned on.

[0165] If the first transistor T1 is turned on, a voltage
formed by subtracting the absolute value of the threshold
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voltage of the first transistor T1 from the voltage of the data
signal may be supplied to the third node N3. Here, the
storage capacitor Cst stores a voltage corresponding to the
third node N3.

[0166] Subsequently. during the second sub-period SP2,
the supply of the emission control signal Fi to the i-th
emission control line Ei may be interrupted. When the
supply of the emission control signal Fi to the i-th emission
control line Fi is interrupted, the fourth transistor Td, the
fifth transistor T5, and the sixth transistor T6 may be turned
on.

[0167] When the fourth transistor T4 is turned on, the first
pixel power source ELVDD and the first electrode of the first
transistor T1 may be electrically coupled with each other.
Therefore, the first transistor T1 may control, in correspon-
dence with the voltage of the third node N3, the amount of
current flowing from the first pixel power source ELVDD to
the second pixel power source ELVSS via the organic
light-emitting diode OLED. Therefore, the organic light-
emitting diode OLED may generate light having a prede-
termined luminance corresponding to the amount of current
supplied from the first transistor T1.

[0168] When the fifth transistor T5 is turned on, the first
electrode of the first transistor T1 and the storage capacitor
Cst may be electrically coupled to each other. Hence, if the
fifth transistor T5 is turned on, the first pixel power ELVDD
may be provided to the storage capacitor Cst.

[0169] Here, the supply of the auxiliary signal Di to the
i-th auxiliary line Ci is interrupted, so that the reference
transistor RT is in a turned-off state. Therefore, the reference
power source VREF and the first pixel power source
ELVDD are not shorted.

[0170] When the sixth transistor T6 is turned on, the
second electrode of the first transistor T1 and the anode
electrode of the organic light-emitting diode OLED may be
electrically coupled with each other.

[0171] Although, in FIG. 4, there is illustrated an example
in which the auxiliary signal Di is supplied to the i-th
auxiliary line Ci before the scan line Gi-1 is supplied to the
i-1 scan line Si-1, the present disclosure is not limited
thereto. In various exemplary embodiments, the auxiliary
signal Di may be supplied to the i-th auxiliary line Ci at
various points in time such that the auxiliary signal Di
overlaps the emission control signal Fi to be supplied to the
i-th emission control line Ei.

[0172] Furthermore, in FIG. 4, there is illustrated an
example in which one scan signal Gi-1 is supplied to the
i-1-th scan line Si-1 and one scan signal Gi is supplied to
the i-th scan line Si, but the present disclosure is not limited
thereto. In an exemplary embodiment, successive scan sig-
nals may be supplied to the i-1-th scan line Si-1, and
suiccessive scan signals may be supplied to the i-th scan line
St.

[0173] FIG. 5A is a diagram illustrating a pixel in accor-
dance with an exemplary embodiment of the present disclo-
sure. FIG. 5B is a diagram illustrating a pixel in accordance
with an exemplary embodiment of the present disclosure.
FIG. 5C is a diagram illustrating a pixel in accordance with
an exemplary embodiment of the present disclosure. To
avoid redundancy of explanation, descriptions of parts over-
lapping those of the exemplary embodiment of FIG. 2A will
be omitted.

[0174] Referring to FIGS. 3 and 5A to 5C, the third
transistor T3 may include a 3-1-th transistor T3-1 and a
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3-2-th transistor T3-2 which are coupled in series between
the third node N3 and the second node N2. Each of gate
electrodes of the 3-1-th transistor T3-1 and the 3-2-th
transistor T3-2 may be supplied with a scan signal from the
i-th scan line Si.
[0175] The seventh transistor T7 may include a 7-1-th
transistor T7-1 and a 7-2-th transistor T7-2 which are
coupled in series between the third node N3 and the auxil-
iary power source VINT. Each of gate electrodes of the
7-1-th transistor T7-1 and the 7-2-th transistor T7-2 may
be supplied with a scan signal from the i-1-th scan line Si-1.
[0176] Various exemplary embodiments of the present
disclosure may provide an organic light-emitting display
device which is able to compensate a voltage drop of a
driving power source and to mitigate luminance unevenness,
thus providing improved image quality.
[0177] Various exemplary embodiments of the present
disclosure may provide an organic light-emitting display
device capable of initializing an anode electrode of an
organic light-emitting diode, thus providing improved image
quality.
[0178] Various exemplary embodiments of the present
disclosure may provide an organic light-emitting display
device in which a layout space in each pixel can be effi-
ciently used.
[0179] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation. In some
instances, as would be apparent to one of ordinary skill in the
art as of the filing of the present application, features,
characteristics, and/or elements described in connection
with a particular embodiment may be used singly or in
combination with features, characteristics, and/or elements
described in connection with other embodiments unless
otherwise specifically indicated. Accordingly, it will be
understood by those of skill in the art that various changes
in form and details may be made without departing from the
spirit and scope of the present disclosure as set forth in the
following claims.
What is claimed is:
1. An organic light-emitting display device comprising:
pixels disposed on each of a plurality of horizontal lines,
each of the pixels comprising an organic light-emitting
diode, and an auxiliary transistor coupled between an
anode electrode of the organic light-emitting diode, and
an auxiliary power source; and
at least one reference transistor disposed on each of the
horizontal lines and coupled between a reference power
source and at least one of the pixels,
wherein the auxiliary transistor and the reference transis-
tor are configured to be simultaneously turned on.
2. The organic light-emitting display device according to
claim 1,
wherein one reference transistor is disposed on each of the
plurality of horizontal lines, and
wherein the at least one reference transistor is electrically
coupled to all pixels disposed on a corresponding
horizontal line.
3. The organic light-emitting display device according to
claim 1,
wherein a plurality of reference transistors are disposed
on each of the plurality of horizontal lines, and
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wherein each of the plurality of reference transistors are
electrically coupled to different pixels disposed on a
corresponding horizontal line.

4. The organic light-emitting display device according to

claim 1,

wherein a plurality of reference transistors are disposed
on each of the plurality of horizontal lines, and

wherein the plurality of reference transistors are electri-
cally coupled in one-to-one correspondence with the
respective pixels disposed on a corresponding horizon-
tal line.

5. The organic light-emitting display device according to
claim 1, wherein the auxiliary power source is set such that
the organic light-emitting diode does not emit light.

6. An organic light-emitting display device comprising:

pixels disposed on an i-th horizontal line, wherein i is a
natural number, each of the pixels comprising an
organic light-emitting diode, and an auxiliary transistor
coupled between an anode electrode of the organic
light-emitting diode and an auxiliary power source, the
pixel being configured to control, in response to a data
signal, a driving current flowing from a first pixel
power source to a second pixel power source via the
organic light-emitting diode; and

a reference transistor disposed on the i-th horizontal line,
and electrically coupled with a reference power source,

wherein the reference transistor is configured to be turned
on or off simultaneously with the auxiliary transistor,
and

wherein the pixels are electrically coupled with the ref-
erence power source during a period in which a voltage
of the data signal is stored, and are electrically coupled
with the first pixel power source during a period other
than the period in which the voltage of the data signal
is stored.

7. The organic light-emitting display device according to
claim 6, wherein each of the pixels disposed on the i-th
horizontal line further comprises:

a first transistor coupled between a first node and a second
node, the first transistor comprising a gate electrode
coupled to a third node;

a second transistor coupled between a data line and the
first node, the second transistor comprising a gate
electrode coupled to an i-th scan line;

a third transistor between the third node and the second
node, the third transistor comprising a gate electrode
coupled to the i-th scan line; and

at least one emission control transistor disposed on a path
of the driving current, the at least one emission control
transistor comprising a gate electrode coupled to an i-th
emission control line.

8. The organic light-emitting display device according to

claim 7, wherein the emission control transistor comprises:

a fourth transistor coupled between the first pixel power
source and the first node, the fourth transistor compris-
ing a gate electrode coupled to the i-th emission control
line; and

a fifth transistor coupled between the reference transistor
and the third node, the fifth transistor comprising a gate
electrode coupled to the i-th emission control line.

9. The organic light-emitting display device according to

claim 8, wherein the emission control transistor further
comprises:
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a sixth transistor coupled between the second node and
the anode electrode of the organic light-emitting diode,
the sixth transistor comprising a gate electrode coupled
to the i-th emission control line.

10. The organic light-emitting display device according to
claim 7, wherein each of the pixels disposed on the i-th
horizontal line further comprises:

a seventh transistor coupled between the third node and
the auxiliary power source, the seventh transistor com-
prising a gate electrode coupled to an i-1-th scan line.

11. The organic light-emitting display device according to
claim 7, wherein a gate electrode of the reference transistor
and a gate electrode of the auxiliary transistor are electri-
cally coupled to an i-th auxiliary line.

12. The organic light-emitting display device according to
claim 11, wherein an auxiliary signal to be supplied to the
i-th auxiliary line overlaps an emission control signal to be
supplied to the i-th emission control line.

13. The organic light-emitting display device according to
claim 6, wherein a voltage of the reference power source is
less than or equal to a voltage of the first pixel power source.

14. An organic light-emitting display device comprising:
a display unit comprising a plurality of pixels and a
plurality of reference transistors;

a scan driver configured to supply scan signals to a
plurality of scan lines coupled to the pixels;

an auxiliary driver configured to supply auxiliary signals
to a plurality of auxiliary lines coupled to the pixels;

a data driver configured to supply data signals to a
plurality of data lines coupled to the pixels; and

an emission driver configured to supply emission control
signals to a plurality of emission control lines coupled
to the pixels,

wherein at least one reference transistor coupled to an i-th
auxiliary line among the reference transistors is
coupled between pixels coupled to the i-th auxiliary
line among the pixels and a reference power source,
wherein i is a natural number, and the at least one
reference transistor comprises a gate electrode coupled
to the auxiliary line, and

wherein one of the pixels that is coupled to an i-th scan
line, the i-th auxiliary line, an i-th emission control line,
and a j-th data line, where j is a natural number,
comprises:
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an organic light-emitting diode;

a pixel circuit configured to control a driving current
flowing from a first pixel power source to a second
pixel power source via the organic light-emitting diode;
and

an auxiliary transistor coupled between an auxiliary
power source and an anode electrode of the organic
light-emitting diode, the auxiliary transistor comprising
a gate electrode coupled to the i-th auxiliary line.

15. The organic light-emitting display device according to

claim 14,

wherein the pixel receives, from the i-th emission control
line, an emission control signal having a gate-off volt-
age during a first sub-period,

wherein the pixel receives, from the i-th emission control
line, a gate-on voltage during a second sub-period, and

wherein the second sub-period is in succession to the first
sub-period.

16. The organic light-emitting display device according to

claim 15,

wherein the pixel receives, from the i-th auxiliary line, an
auxiliary signal having a gate-on voltage during an
auxiliary period, and

wherein the first sub-period is set to overlap an entirety of
the auxiliary period.

17. The organic light-emitting display device according to

claim 16,

wherein the pixel circuit stores a voltage of a data signal
supplied to the j-th data line based on the reference
power source when a scan signal is supplied to the i-th
scan line during the first sub-period, and

wherein the pixel circuit interrupts a flow of the driving
current during the first sub-period, and allows the flow
of the driving current during the second sub-period.

18. The organic light-emitting display device according to
claim 14, wherein the scan driver and the auxiliary driver are
set to an identical driver.

19. The organic light-emitting display device according to
claim 14, wherein a voltage of the reference power source is
less than or equal to a voltage of the first pixel power source.

20. The organic light-emitting display device according to
claim 14, further comprising:

a voltage generator configured to supply the first pixel
power source, the second pixel power source, the
auxiliary power source, and the reference power source
to the display unit,

wherein the auxiliary power source has a level set such
that the organic light-emitting diode does not emit light.
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