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(57) ABSTRACT

Disclosed is an organic light-emitting display device defined
into a non-display area and a display area which is provided
with pixels. Each of the pixels includes: first through fourth
nodes; an organic light emission element connected to the
fourth node; a drive transistor disposed between the second,
third, and fourth nodes and configured to generate a drive
current which drives the organic light emission element to
emit light; a storage capacitor disposed between the first and
third nodes; first through fifth transistors; wherein the fifth
transistor is disposed between the second node with the non-
display area and a reference voltage line and configured to
control an initialization of the second node.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] The present application claims priority under 35
U.S.C. §119(a) of Korean Patent Application No. 10-2011-
0127987 filed on Dec. 1, 2011, which is hereby incorporated
by reference in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present application relates to an organic light

emitting display device.

[0004] 2. Description of the Related Art

[0005] Devices for displaying information are being widely
developed. The display devices include liquid crystal display
devices, organic light-emitting display devices, electrophore-
sis display devices, field emission display devices, and
plasma display devices.

[0006] Among these display devices, organic light-emit-
ting display devices have the features of lower power con-
sumption, wider viewing angle, lighter weight and higher
brightness compared to the liquid crystal display devices. As
such, the organic light-emitting display device is considered
to be next generation display devices.

[0007] Thin film transistors used in the organic light-emit-
ting display device can be driven in high speed. To this end,
the thin film transistors increase carrier mobility using a semi-
conductor layer which is formed from polysilicon. Polysili-
con can be derived from amorphous silicon through a crys-
tallizing process.

[0008] A laser scanning mode is widely used in the crys-
tallizing process. During such a crystallizing process, the
power of a laser beam can be unstable. As such, the thin film
transistors formed on the scanned line, which is scanned by
the laser beam, can have different threshold voltages from
each other. This can cause image quality to be non-uniform
between pixel regions.

[0009] To address this matter, a technology detecting the
threshold voltages of pixel regions and compensating for the
threshold voltages of thin film transistors had been proposed.
[0010] However, in order to realize such threshold voltage
compensation, not only a transistor for detecting the threshold
voltage must be added into the pixel region but also signal
lines used for controlling the thin film transistors must be
added. Due to this, the pixel region becomes complex, and
furthermore an aperture of the pixel region decreases.

SUMMARY

[0011] Accordingly, embodiments of the present applica-
tion are directed to an organic light-emitting display device
that substantially obviates one or more of problems due to the
limitations and disadvantages of the related art.

[0012] The embodiments are to provide an organic light-
emitting display device with an enhanced aperture ratio.
[0013] Also, the embodiments are to provide an organic
light-emitting display device that is adapted to reduce power
consumption.

[0014] Additional features and advantages of the embodi-
ments 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 embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.
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[0015] According to a first general aspect of the present
embodiment, an organic light-emitting display device is
defined into a non-display area and a display area provided
with pixels. Each of the pixels includes: first through fourth
nodes; an organic light emission element connected to the
fourth node; a drive transistor disposed between the second,
third, and fourth nodes and configured to generate a drive
current which drives the organic light emission element to
emit light; a storage capacitor disposed between the first and
third nodes; a first transistor disposed between the first and
second nodes and configured to selectively transfer a data
voltage; a second transistor disposed between the third and
fourth nodes and configured to sense a threshold voltage of
the drive transistor; a third transistor disposed between the
first node and a data line and configured to selectively transfer
the data voltage from the data line to the first node; a fourth
transistor disposed between the second node and a power line
and configured to selectively transfer a power voltage from
the power line to the second node; and a fifth transistor dis-
posed between the second node with the non-display area and
a reference voltage line and configured to control an initial-
ization of the second node.

[0016] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure, and
be protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

[0018] FIG. 1isablock diagram showing an organic light-
emitting display device according to an embodiment of the
present disclosure;

[0019] FIG. 2is a circuit diagram showing a pixel region of
the organic light-emitting display device according to an
embodiment of the present disclosure;

[0020] FIG. 3 is a waveform diagram illustrating signals
applied to a pixel region of the OLED device according to an
embodiment of the present disclosure;

[0021] FIGS. 4A through 4D are circuit diagrams showing
switching states of transistors when the pixel region is driven
in time intervals; and

[0022] FIGS.5A and 5B are layouts showing organic light-
emitting display devices.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0023] In the present disclosure, it will be understood that
when an element, such as a substrate, a layer, a region, a film,
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or an electrode, is referred to as being formed “on” or “under”
another element in the embodiments, it may be directly on or
under the other element, or intervening elements (indirectly)
may be present. The term “on” or “under” of an element will
be determined based on the drawings.

[0024] Reference will now be made in detail to the present
embodiments, examples of which are illustrated in the
accompanying drawings. In the drawings, the sizes and thick-
nesses of elements can be exaggerated, omitted or simplified
for clarity and convenience of explanation, but they do not
mean the practical sizes of elements.

[0025] FIG. 1 is a block diagram showing an organic light-
emitting display device according to an embodiment of the
present disclosure.

[0026] Referring to FIG. 1, the organic light-emitting dis-
play device according to an embodiment of the present dis-
closure can include an organic light-emitting panel 10, a scan
driver 20, a sensing control line driver 22, a merge line driver
24, a data driver 30, a controller 40 and a reference voltage
supplier 50.

[0027] The organic light-emitting panel 10 can include a
plurality of scan lines S1~Sm, a plurality of data lines
DL1~DLn, a plurality of power lines PL1 through PLn, a
plurality of reference voltage lines Ref_1 through Ref_m, a
plurality of sensing control lines sen_1 through sen_m and a
plurality of merge lines Merge_ 1 through Merge_m.
Although it is not shown in the drawing, the organic light-
emitting panel 10 can further include a plurality of additional
signal lines, if necessary.

[0028] A plurality of pixel regions P can be defined by the
scan lines S1 through Sm and data lines DL1 through DLn
which are crossed with each other. These pixel regions P can
be arranged in a matrix shape. Each of the pixel regions P can
be electrically connected to one of the scan line S1 through
Sm, one of the data line DL1 through DLn, one of the plurality
of power lines PL1 through PLn, one of the plurality of
reference voltage lines Ref 1 through Ref m, one of the
plurality of sensing control lines sen_1 through sen_m and
one of the plurality of merge lines Merge_1 through Merge_
m.

[0029] For example, the scan line S1 through Sm, the plu-
rality of power lines PL1 through PLn, the plurality of refer-
ence voltage lines Ref 1 through Ref m, the plurality of
sensing control lines sen_1 through sen_m and the plurality
of'merge lines Merge_1 through Merge_m can be electrically
connected to the plurality of pixel regions P arranged in a
horizontal direction. The data line DL1 through DLn can be
electrically connected to the plurality of pixel regions P
arranged in a vertical direction.

[0030] Thescandriver 20 canapply scan signals to the pixel
regions P through the scan lines S1 through Sm. The data
driver 30 can apply data voltages and a power voltage to the
pixel regions P through the data lines DL1 through DLn and
the power lines PL1 through PLn. The power voltage can be
applied to the data driver 30. The power voltage can be gen-
erated in a separated power supplier (not shown) and applied
to the data driver 30.

[0031] Thesensing control line driver 22 can apply sensing
control signals to the pixel regions P via the sensing control
lines sen_1 through sen_m. The merge one driver 24 can
apply merge control signals to the pixel regions P via the
merge lines Merge_1 through Merge_m. The reference sup-
plier 50 can apply a reference voltage to the pixel regions P
via the reference voltage lines Ref_1 through Ref_m.
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[0032] Thetiming controller 40 can apply digital video data
RGB to the data driver 30. Also, timing controller 40 can
derive timing control signals from vertical/horizontal syn-
chronous signals and a clock signal. The timing control sig-
nals are used to control operation timings of the scan driver
20, the sensing control line driver 22, the merge line driver 24,
the data driver 30 and the reference voltage supplier 50. As
such, the timing control signals can be applied from the
timing controller 40 to the scan driver 20, the sensing control
line driver 22, the merge line driver 24, the data driver 30 and
the reference voltage supplier 50.

[0033] The organic light-emitting display device includes a
display area used to display images and a non-display area in
which any image is not displayed. The organic light-emitting
panel 10 can be included in the display area. The scan driver
20, the sensing control line driver 22, the merge line driver 24,
the data driver 30, the timing controller 40 and the reference
voltage supplier 50 can be included in the non-display area.
[0034] FIG. 2is acircuit diagram showing a pixel region of
the organic light-emitting display device according to an
embodiment of the present disclosure.

[0035] Referring to FIG. 2, the pixel region P of the organic
light-emitting display device according to an embodiment of
the present disclosure can include: an organic light emission
element OLED; a capacitor C configured to protect the light
emission element OLED from an over inverse voltage, a drive
transistor D-TR configured to drive the organic light emission
element OLED, a storage capacitor Cst configured to main-
tain the data voltage Vdata, which will be applied to the
organic light emission element OLED, during a single frame,
and first through fifth transistors T1 through T5.

[0036] The first transistor T1 can be turned-on in response
to amerge signal Merge and transfer the data voltage Vdata on
a first node N1 to a second node N2.

[0037] The second transistor T2 can be turned-on in
response to a sensing control signal SEN and enable a thresh-
old voltage of the drive transistor D-TR to be sensed.

[0038] The third transistor T3 can be turned-on in response
to the scan signal Scan and transfer the data voltage Vdata on
the data line DL to the first node N1.

[0039] The fourth transistor T4 can be turned-on in
response to an emission control signal EM and transfer a
power voltage Vdd on the power line PL to the drive transistor
D-TR.

[0040] The fifth transistor T5 can be turned-on in response
to an enable signal Enable and transfer a reference voltage
“ref” on the reference voltage line Ref to a second node N2.

[0041] The first through fifth transistors T1~T5 can be
PMOS-type transistors. As such, the first through fifth tran-
sistors T1~TS5 can be turned-on when the scan signal Scan, the
sensing control signal SEN, the merge signal Merge, the
emission control signal EM and the enable signal Enable each
have a low level. On the contrary, the first through fifth tran-
sistors T1~T5 can be turned-off when the scan signal Scan,
the sensing control signal SEN, the merge signal Merge, the
emission control signal EM and the enable signal Enable each
has a high level.

[0042] In detail, the third transistor T3 can be turned-on
when the scan signal Scan has the low level. The second
transistor T2 can be turned-on when the sensing control signal
SEN has the low level. The first transistor T'1 can be turned-on
when the merge signal Merge has the low level. The fourth
transistor T4 can be turned-on when the emission control
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signal EM has the low level. The fifth transistor T5 can be
turned-on when the enable signal Enable has the low level.
[0043] Although it is explained the first through fifth tran-
sistors T1~T5 are PMOS transistors, the present embodiment
is not limited to this. In other words, the first through fifth
transistors T1~T5 can be NMOS transistors.

[0044] Also, the drive transistor D-TR can be one of PMOS
and NMOS transistors.

[0045] The data voltage Vdata can vary along a gray level
which will be reproduced.

[0046] The power voltage Vdd can be a direct current (DC)
voltage maintaining a constant level.

[0047] The reference ref can selectively have two voltage
levels. In other words, the reference voltage ref can be
switched between an initialization mode voltage and a sens-
ing mode voltage. The initialization mode voltage can be set
to be a negative level voltage. The sensing mode voltage can
be set to be higher than the initialization mode voltage. For
example, the sensing mode voltage can be either OV or a
positive level voltage. This method of switching the reference
voltage ref between the two mode voltages can greatly reduce
power consumption, compared to the related art method of
switching the power voltage Vdd.

[0048] The firsttransistor T1 includes a gate electrode elec-
trically connected to the merge line, which is used to transfer
the merge signal Merge, a source electrode electrically con-
nected to the first node N1, and a drain electrode electrically
connected to the second node N2. This first transistor T1 is
turned-on by the merge signal Merge with the low level, and
electrically connects the first and second nodes N1 and N2 to
each other. As such, the data voltage on the first node N1 can
be transferred to the second node N2.

[0049] The second transistor T2 includes a gate electrode
electrically connected to the sensing control line, which is
used to transfer the sensing control signal SEN, a source
electrode electrically connected to the third node N3, and a
drain electrode electrically connected to the fourth node N4.
Such a second transistor T2 is turned-on by the sensing con-
trol signal SEN with the low level, and electrically connects
gate and drain electrodes of the drive transistor D-TR to each
other. In accordance therewith, a threshold voltage of the
drive transistor D-TR can be detected.

[0050] The third transistor T3 includes a gate electrode
electrically connected to the scan line which is used to trans-
fer the scan signal Scan, a source electrode electrically con-
nected to the data line which is used to transfer the data
voltage Vdata, and a drain electrode electrically connected to
the first node N1. This third transistor T3 is turned-on by the
scan signal Scan with the low level, and electrically connects
the data line and first node N1 to each other. As such, the data
voltage Vdata on the data line can be transferred to the first
node N1 through the third transistor T3.

[0051] The fourth transistor T4 includes a gate electrode
electrically connected to the emission control line which is
used to transfer the emission control signal EM, a source
electrode electrically connected to the power line which is
used to transfer the power voltage Vdd, and a drain electrode
electrically connected to the second node N2. Such a fourth
transistor T4 is turned-on by the emission control signal EM
with the low level, and electrically connects the power line
and second node N2 to each other. As such, the power voltage
Vdd on the power line can be transferred to a source electrode
of the drive transistor D-TR through the fourth transistor T4
and the second node N2.
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[0052] In accordance therewith, a drive current can flow
from the drive transistor D-TR into the organic light emission
element OLED. The organic light emission element OLED
can emit light by the drive current. The brightness or gray
level realized by the organic light emission element OLED
can be depend on the intensity of the drive current generated
in the drive transistor D-TR.

[0053] When the fourth transistor T4 is turned-on by the
emission control signal EM with the high level, the drive
transistor D-TR is disconnected from the power line. As such,
the power voltage Vdd is not applied to the drive transistor
D-TR, and the organic light emission element OLED does not
emit light in the rest intervals without a light emission inter-
val. In other words, the fourth transistor T4 is turned-off in an
initialization interval, a sensing interval and a data writing
interval, but turned-on in the light emission interval.

[0054] The fifthtransistor T5 includes a gate electrode elec-
trically connected to the enable line which is used to transfer
the enable signal Enable, a source electrode electrically con-
nected to the reference voltage line which is used to transfer
the reference voltage ref, and a drain electrode electrically
connected to the second node N2. This fifth transistor T5 is
turned-on by the enable signal Enable with the low level, and
electrically connects the reference voltage line and second
node N2 to each other. As such, the reference voltage ref on
the reference voltage line can be transferred to the second
node N2 through the fifth transistor T5.

[0055] Such a reference voltage ref can be switched
between an initialization mode voltage, which is used for an
initialization of the first through third nodes N1 through N3,
and a sensing mode voltage used to detect the threshold
voltage of the drive transistor D-TR. As such, the drive tran-
sistor D-TR is initialized when the reference voltage refis the
initialization mode voltage. Also, when the reference voltage
ref becomes the sensing mode voltage, a threshold voltage of
the drive transistor D-TR can be sensed based on the sensing
mode voltage.

[0056] Inbrief, the first transistor T1 disposed between the
first and second nodes N1 and N2 can transfer the data voltage
at the first node N1 to the second node N2. The second
transistor T2 disposed between the third and fourth nodes N3
and N4 can detect the threshold voltage of the drive transistor
D-TR. The third transistor T3 disposed between the data line
and the first node N1 can control the data voltage Vdata on the
data line to be applied to the first node N1. The fourth tran-
sistor T4 disposed between the power line and the second
node N2 can control the power voltage Vdd on the power line
to be applied to the second node N2. The fifth transistor T5
disposed between the reference voltage line and the second
node N2 can control the reference voltage ref on the reference
voltage line to be applied to the second node N2. Such first
through fifth transistors T1 through T5 can be turned-on in
different intervals from one another.

[0057] The first through fourth transistors T1 through T4
can be formed in a pixel region P. Meanwhile, the fifth tran-
sistor T5 can be included in the power supplier 22 shown in
FIG. 1. The power supplier 22 is disposed in the non-display
area. As such, the fifth transistor T5 does not affect the aper-
ture ratio of the pixel region of the organic light-emitting
display device. In other words, the organic light-emitting
display device of the present embodiment forces the fifth
transistor T5 used for the threshold voltage compensation and
the initialization to be disposed in the non-display area. In
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accordance therewith, the pixel region P can be relatively
large, and furthermore the aperture ratio of the pixel region
can increase.

[0058] As aresult, picture quality of the organic light emit-
ting display device can be enhanced.

[0059] FIG. 3 is a waveform diagram illustrating signals
applied to a pixel region of the OLED device according to an
embodiment of the present disclosure. FIGS. 4A through 4D
are circuit diagrams showing switching states of transistors
when the pixel region is driven in time intervals.

[0060] AsshowninFIG. 3, drive signals applied to the pixel
region P can have different waveforms in an initialization
interval 1, a sensing interval 2, a data writing interval 3 and a
light emission interval 4.

[0061] Referringto FIG. 4A, in the initialization interval 1,
the first transistor T1 and the fifth transistor T5 can be turned-
on by the merge signal Merge and the enable signal Enable
which each has the low level. Meanwhile, because the sensing
control signal SEN, the scan signal SCAN and the emission
control signal EM each has the high level, the second through
fourth transistors T2 through T4 can be turned-off.

[0062] The initialization mode voltage used for the initial-
ization can be applied to the reference voltage line during the
initialization interval 1. In other words, the reference voltage
ref can become the initialization mode voltage during the
initialization interval 1.

[0063] The enable signal Enable with the low level enables
the reference voltage ref on the reference voltage line to be
applied to the second node N2 through the fifth transistor T5.
In other words, the enable signal Enable can allow the second
node N2 to be initialized with the initialization mode voltage.
[0064] The first transistor T1 turned-on by the merge signal
Merge with the low level can transfer the initialization mode
voltage at the second node N2 to the first node N1.

[0065] The initialization mode voltage applied to the first
and second nodes N1 and N2 initializes the data voltage of a
previous frame which is stored in the storage capacitor Cst. At
this time, the storage capacitor Cst is charged with the initial-
ization mode voltage. As such, the initialization of the drive
transistor D-TR can be completely and rapidly performed. In
accordance therewith, the sensing mode level voltage can be
applied to the drive transistor D-TR without any distortion,
and furthermore the threshold voltage of the drive transistor
D-TR can be accurately sensed or detected. As a result, the
organic light emission element OLED can emit light corre-
sponding to a desired gray level.

[0066] During the initialization interval, the data voltage
Vdata and the power voltage Vdd are not applied to the
reference voltage line because the third and fourth transistors
T3 and T4 are turned-off. As such, an over-current does not
flow through the reference voltage line.

[0067] The reference voltage ref must be set to be lower
than a turning-on voltage of the organic light emission ele-
ment OLED. As such, the organic light emission element
OLED does not emit light even though the initialization mode
voltage used as a reference voltage ref is applied to the
organic light emission element OLED via the drive transistor
D-TR. The turning-on voltage of the organic light emission
element OLED can be defined as a minimum voltage allow-
ing the organic light emission element OLED to emit light.
[0068] As shown in FIG. 4B, the first transistor T1, the
second transistor T2 and the fifth transistor T5 can be turned-
on by the merge signal Merge, the sensing control signal SEN
and the enable signal Enable, which each has the low level, in

Jun. 6, 2013

the sensing interval 2. Meanwhile, the third and fourth tran-
sistors T3 and T4 can be turned-off because the scan signal
SCAN and the emission control signal EM each has the high
level.

[0069] During the sensing interval 2, the sensing mode
voltage can be applied to the reference voltage line. In other
words, the reference voltage can become the sensing mode
voltage during the sensing interval 2. The sensing mode volt-
age can be set to be OV, as an example.

[0070] The enable signal Enable with the low level enables
the reference voltage ref on the reference voltage line to be
applied to the second node N2. In detail, the sensing mode
voltage can be applied from the reference voltage line to the
second node N2 via the fifth transistor 15 which is turned-on
by the enable signal Enable with the low level.

[0071] The sensing mode level voltage can be also applied
from the second node N2 to the first node N1 because the first
transistor T1 is turned-on by the merge signal Merge with the
low level.

[0072] The second transistor T2 turned-on by the sensing
control signal SEN with the low level enables the drive tran-
sistor D-TR to be a diode-connected transistor. As such, the
threshold voltage Vth of the drive transistor D-TR can be
detected (or sensed) and stored at the third node N3.

[0073] Referringto FIG. 4C, inthe data writing interval, the
second and third transistors T2 and T3 and the fifth transistor
TS can be turned-on by the sensing control signal SEN, the
scan signal SCAN and the enable signal Enable which each
has the low level. Meanwhile, the first and fourth transistors
T1 and T4 can be turn-off by the merge signal Merge and the
emission control signal EM which each has the high level.
[0074] The data voltage Vdata on the data line can be trans-
ferred to the first node N1 via the third transistor T3 which is
turned-on by the scan signal SCAN with the low level. Also,
the data voltage Vdata transferred to the first node N1 can be
stored into the storage capacitor Cst. At this time, the data
voltage is compensated with the threshold voltage Vth of the
drive transistor D-TR detected in the sensing interval 2. The
compensated data voltage is developed at the first node N1.
As such, the drive current applied from the drive transistor
D-TR to the organic light emission element OLED can
depend on the data voltage Vth regardless of the threshold
voltage Vth of the drive transistor D-TR. In accordance there-
with, brightness non-uniformity can be prevented even
though the drive transistors D-TR of the pixel regions have
different threshold voltages Vth from one another.

[0075] On the other hand, the data voltage Vdata is not
transterred from the first node N1 to the second node N2
because the first transistor T1 is turned-off by the merge
signal Merge with the low level. However, the reference volt-
age ref on the reference voltage line is transferred to the
second node N2 via the fifth transistor T5 which is turned-on
by the enable signal Enable with the low level. As such,
similarly to the sensing interval, the sensing mode level volt-
age is applied to the second node N2.

[0076] As shown in FIG. 4D, the first transistor T1 and the
fourth transistor T4 can be turned-on by the merge signal
Merge and the emission control signal EM which each have
the low level. On the other hand, the second and third tran-
sistor T2 and T3 and the fifth transistor TS can be turned-off
because the sensing control signal SEN, the scan signal
SCAN and the enable signal Enable are in the high level.
[0077] The power voltage Vdd on the power line can be
applied to the second node N2 via the fourth transistor T4
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which is turned-on by the emission control signal EM with the
highlevel. As such, a drive current in accordance with the data
voltage Vdata stored in the storage capacitor Cst is applied to
the organic light emission element OLED. Therefore, the
organic light emission element OLED can emit a quantity of
light corresponding to a desired gray level.

[0078] FIGS. 5A and 5B are layouts showing OLED
devices. FIG. 5A is a layout showing an organic light-emit-
ting display device according to an embodiment of the present
disclosure. FIG. 54 is a layout showing an organic light-
emitting display device of the related art.

[0079] Referring to FIG. 5A, the organic light-emitting
display device of the related art is configured with six tran-
sistors and a single capacitor. The six transistors and the
single capacitor are formed within a non-display domain of
the pixel region P. The pixel region of the related art organic
light-emitting display device has an aperture ratio of 18.5% as
shown in FIG. 5A.

[0080] As shown in FIG. 5B, the organic light-emitting
display device of the present embodiment can include first
through fourth transistors T1 through T4, a drive transistor
D-TR and a storage capacitor Cst. In other words, the organic
light-emitting display device of the present embodiment can
allow five transistors and a single capacitor to be formed in a
non-display domain of the pixel region P. However, the fourth
transistor is positioned on the power line and does not affect
the non-display domain of the pixel region at all. As such, it
can be provided the same effect as only four transistors and
the single capacitor are formed within the non-display
domain of the pixel region. Therefore, the pixel region of the
organic light-emitting display device according the present
embodiment can have an aperture ratio of 30.0% as shown in
FIG. 5B.

[0081] Any reference in this specification to “one embodi-
ment,” “an embodiment,” “example embodiment,” etc.,
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at
least one embodiment of the invention. The appearances of
such phrases in various places in the specification are not
necessarily all referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is
described in connection with any embodiment, it is submitted
that it is within the purview of one skilled in the art to effect
such feature, structure, or characteristic in connection with
other ones of the embodiments.

[0082] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. An organic light emitting display device being defined
into a non-display area and a display area provided with
pixels, each pixel including:

first through fourth nodes;

an organic light emission element connected to the fourth

node;
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a drive transistor disposed between the second, third, and
fourth nodes and configured to generate a drive current
which drives the organic light emission element to emit
light;

a storage capacitor disposed between the first and third
nodes;

a first transistor disposed between the first and second
nodes and configured to selectively transfer a data volt-
age;

a second transistor disposed between the third and fourth
nodes and configured to sense a threshold voltage of the
drive transistor;

a third transistor disposed between the first node and a data
line and configured to selectively transfer the data volt-
age from the data line to the first node;

a fourth transistor disposed between the second node and a
power line and configured to selectively transfer a power
voltage from the power line to the second node; and

a fifth transistor disposed between the second node with the
non-display area and a reference voltage line and con-
figured to control an initialization of the second node.

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

the first transistor is connected to a merge line,

the second transistor is connected to a sensing control line,
and

the third transistor is connected to a scan line.

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

the fourth transistor is electrically connected to an emis-
sion control line, and

the fifth transistor is electrically connected to an enable
line.

4. The organic light emitting display device of claim 1,
wherein the fourth transistor is formed in such a manner as to
overlap with the power line.

5. The organic light emitting display device of claim 1,
wherein the reference voltage line is used to selectively trans-
fer a sensing mode voltage and an initialization mode voltage.

6. The organic light emitting display device of claim 5,
wherein the first through fifth transistors and the drive tran-
sistor are driven according to an initialization interval, a sens-
ing interval, a data writing interval and an emission interval.

7. The organic light emitting display device of claim 6,
wherein in the initialization interval, the first and fifth tran-
sistors are turned-on and the second, third, and fourth tran-
sistors are turned-off so that the first, second, and third nodes
are initialized.

8. The organic light emitting display device of claim 7,
wherein in the sensing interval, the first, second, and fifth
transistors are turned-on and the third and fourth transistors
are turned-off so that the threshold voltage of the drive tran-
sistor is detected.

9. The organic light emitting display device of claim 8,
wherein in the data writing interval, the second, third, and
fifth transistors are turned-on but the first and fourth transis-
tors are turned-off so that the data voltage is transferred from
the data line to the first node.

10. The organic light emitting display device of claim 9,
wherein in the emission interval, the first and fourth transis-
tors are turned-on but the second, third, and fifth transistors
are turned-off so that the drive current is transferred from the
drive transistor to the organic light emission element.
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11. The organic light emitting display device of claim 7,
wherein the initialization mode voltage is applied to the sec-
ond node in the initialization interval.

12. The organic light emitting display device of claim 1,
wherein the first through fifth transistors are PMOS transis-
tors.
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