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STAGE CIRCUIT AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

Korean Patent Application No. 10-2013-0092470, filed on
Aug. 5, 2013, and entitled, “Stage Circuit and Organic Light
Emitting Display Device Using The Same,” is incorporated
by reference herein in its entirety.

BACKGROUND
1. Field
One or more embodiments described herein relate to a
display device.

2. Description of the Related Art

A variety of flat panel display devices have been devel-
oped. Examples include a liquid crystal display (LCD)
device, an organic light emitting display (OLED) device, and
a plasma display panel (PDP) are increasingly used. Among
these, the OLED device displays images using organic light
emitting diodes that emit light through recombination of elec-
trons and holes. The OLED device has also show to have a fast
response speed and may be driven with low power consump-
tion.

SUMMARY

In accordance with one embodiment, a stage circuit
includes a first supply unit configured to supply a scan signal
to a first output terminal, based on voltages received by a first
input terminal, a second input terminal, and a fourth input
terminal; and a second supply unit configured to supply an
emission control signal to a second output terminal, based on
voltages received by the first input terminal, the second input
terminal, the first output terminal, and a third input terminal,
wherein the second supply unit includes: a first transistor
coupled between the first output terminal and a third node, the
first transistor having a gate electrode coupled to the second
input terminal; a second transistor coupled between the third
input terminal and a fourth node, the second transistor having
a gate electrode coupled to the third node; a third transistor
coupled between the third input terminal and the second
output terminal, the third transistor having a gate electrode
coupled to the third node; and a fourth transistor coupled
between the second output terminal and a second power
source set to a gate-on voltage, the fourth transistor having a
gate electrode coupled to the fourth node.

The second supply unit may include a first capacitor
coupled between the fourth node and first input terminal; and
a second capacitor coupled between the third node and sec-
ond output terminal.

The first supply unit may include an output unit configured
to supply a first power source set to a gate-off voltage or the
voltage of the second input terminal to the first output termi-
nal, corresponding to voltages applied to the first and second
nodes; a first driver configured to control the voltage of the
second node; and a second driver configured to control the
voltage of the first node.

The first driver may include a fifth transistor coupled
between the fourth input terminal and second node, the fifth
transistor having a gate electrode coupled to the first input
terminal; and sixth and seventh transistors coupled in series
between the second node and first power source, wherein a
gate electrode of the sixth transistor is coupled to the second
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2

input terminal and wherein a gate electrode of the seventh
transistor is coupled to the first node.

The output unit may include an eighth transistor coupled
between the first power source and the first output terminal,
the eighth transistor having a gate electrode coupled to the
first node; a ninth transistor coupled between the first output
terminal and second input terminal, the ninth transistor hav-
ing a gate electrode coupled to the second node: a third
capacitor coupled between the second node and first output
terminal; and a fourth capacitor coupled between the first
node and first power source.

The second driver may include a tenth transistor coupled
between the first node and the first input terminal, the tenth
transistor having a gate electrode coupled to the second node;
and an eleventh transistor coupled between the first node and
the second power source, the eleventh transistor having a gate
electrode coupled to the first input terminal.

The second driver may include a tenth transistor coupled
between the first node and the first input terminal, the tenth
transistor having a gate electrode coupled to the second node;
and a eleventh transistor diode-coupled between the first node
and the first input terminal. The eleventh transistor may be
coupled to allow current to flow from the first node to the first
input terminal.

In accordance with another embodiment, an organic light
emitting display device includes pixels positioned in an area
including scan lines, data lines and emission control lines; a
data driver configured to supply data signals to the data lines;
and a scan/emission driver configured to supply scan signals
to the scan lines and to supply emission control signals to the
emission control lines, the scan/emission driver having a plu-
rality of stages, each of the stages including: a first supply unit
configured to supply the scan signal to a first output terminal,
based on voltages received by a first input terminal, a second
input terminal, and a fourth input terminal; and a second
supply unit configured to supply the emission control signal
to asecond output terminal, based on voltages received by the
first input terminal, the second input terminal, the first output
terminal, and a third input terminal

The second supply unit includes an first transistor coupled
between the first output terminal and a third node, the first
transistor having a gate electrode coupled to the second input
terminal; a second transistor coupled between the third input
terminal and a fourth node, the second transistorhaving a gate
electrode coupled to the third node; a third transistor coupled
between the third input terminal and second output terminal,
the third transistor having a gate electrode coupled to the third
node; and an fourth transistor coupled between the second
output terminal and a second power source set to a gate-on
voltage, the fourth transistor having a gate electrode coupled
to the fourth node.

A clock signal supplied to the second input terminal may be
used as the scan signal, and a clock signal supplied to the third
input terminal may be used as the emission control signal.
The fourth input terminal may receive a scan signal of a
previous stage or a start signal. The start signal may be sup-
plied to be synchronized with a clock signal supplied to the
first input terminal.

The first, second, and third input terminals of an odd-
numbered stage may receive a first clock signal, a second
clock signal, and a third clock signal, respectively, and the
first, second, and third input terminals of an even-numbered
stage may receive the second clock signal, the first clock
signal, and a fourth clock signal, respectively.

The first and second clock signals may have substantially a
same period, and the voltages of low signals of the first and
second clock signals may not overlap each other. The third
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and fourth clock signals may have substantially a same
period, and the voltages of high signals of the third and fourth
clock signals may not overlap each other. The high signal of
the third clock signal may overlap the low signal of the second
clock signal during at least one period, and the high signal of
the fourth clock signal may overlap the low signal of the first
clock signal during at least one period.

The second supply unit may include a first capacitor
coupled between the fourth node and first input terminal; and
a second capacitor coupled between the third node and sec-
ond output terminal. The first supply unit may include an
output unit configured to supply a first power source set to a
gate-off voltage or the voltage of the second input terminal to
the first output terminal, corresponding to voltages applied to
the first and second nodes; a first driver configured to control
the voltage of the second node; and a second driver configured
to control the voltage of the first node.

The first driver may include a fifth transistor coupled
between the fourth input terminal and the second node, the
fifth transistor having a gate electrode coupled to the first
input terminal; and sixth and seventh transistors coupled in
series between the second node and first power source,
wherein a gate electrode of the sixth transistor is coupled to
the second input terminal, and a gate electrode of the seventh
transistor is coupled to the first node.

The output unit may include an eighth transistor coupled
between the first power source and the first output terminal,
the eighth transistor having a gate electrode coupled to the
first node; a ninth transistor coupled between the first output
terminal and second input terminal, the ninth transistor hav-
ing a gate electrode coupled to the second node; a third
capacitor coupled between the second node and the first out-
put terminal; and a fourth capacitor coupled between the first
node and first power source.

The second driver may include a tenth transistor coupled
between the first node and the first input terminal, the tenth
transistor having a gate electrode coupled to the second node;
and a eleventh transistor coupled between the first node and
second power source, the eleventh transistor having a gate
electrode coupled to the first input terminal.

The second driver may include a tenth transistor coupled
between the first node and the first input terminal, the tenth
transistor having a gate electrode coupled to the second node;
and an eleventh transistor diode-coupled between the first
node and first input terminal. The eleventh transistor may be
coupled to allow current to flow from the first node to the first
input terminal.

In accordance with another embodiment, a driver includes
a first circuit to output a scan signal; and a second circuit to
output an emission control signal, wherein the first circuit
outputs the scan signal based on a first set of clock signals and
the second circuit outputs the emission control signal based
on a second set of clock signals, the first set of clock signals
and the second set of clock signals having at least one same
clock signal and at least one different clock signal, and
wherein the second circuit receives the scan signal and out-
puts the emission control signal based on the scan signal.

The first set of clock signals may include at least a first
clock signal and a second clock signal; and the second set of
clock signals may include the first clock signal, the second
clock signal, and a third clock signal. The first and second
clock signals may not overlap. The second and third clock
signal may at least partially overlap. The scan signal and
emission signal may at least partially overlap. A leading edge
of the scan signal may precede a leading edge of the emission
control signal. The first set of clock signals and the second set
of clock signals may have substantially a same period.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

Features will become apparent to those of skill in the art by
describing in detail exemplary embodiments with reference
to the attached drawings in which:

FIG. 1 illustrates an embodiment of an organic light emit-
ting display device;

FIG. 2 illustrates an embodiment of stages of a scan/emis-
sion driver in FIG. 1;

FIG. 3 illustrates an embodiment of a stage in FIG. 2;

FIG. 4 illustrates an embodiment of a method for driving
the stage in FIG. 3; and

FIG. 5 illustrates another embodiment of a stage in FIG. 2.

DETAILED DESCRIPTION

Example embodiments are described more fully hereinaf-
ter with reference to the accompanying drawings; however,
they may be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
exemplary implementations to those skilled in the art. In the
drawing figures, the dimensions of layers and regions may be
exaggerated for clarity of illustration.

FIG. 1 illustrates an embodiment of an organic light emit-
ting display device which includes a pixel unit 40 configured
to include pixels 30 positioned in an area defined by scan lines
S1 to Sn, emission control lines E1 to En, and data lines D1 to
Dm. The device also includes a scan/emission driver 10 con-
figured to drive the scan lines S1 to Sn and emission control
lines E1 to En, a data driver 20 configured to drive the data
lines D1 to Dm, and a timing controller 50 configured to
control the scan/emission driver 10 and the data driver 20.

The scan/emission driver 10 drives scan lines S1 to Sn and
emission control lines E1 to En. In one embodiment, the
scan/emission driver 10 progressively supplies scan signals to
the scan lines S1 to Sn, and progressively supplies emission
control signals to the emission control lines E1 to En. The
scan/emission driver 10 may supply the scan signals and
emission control signals in various forms based on the struc-
ture of the pixels 30. For example, the scan/emission driver 10
may supply an emission control signal to an i-th (iis a natural
number) emission control line E1 to overlap the scan signal
supplied to an i-th scan line Si during a partial period. The
scan/emission driver 10 includes a plurality of stages, with
each stage coupled to a scan line and an emission control line.

The scan signal is set to a voltage (e.g., a low voltage) at
which transistors in pixels 30 can be turned on. The emission
control signal is set to a voltage (e.g., a high voltage) at which
the transistors in pixels 30 can be turned off.

The data driver 20 supplies data signals to data lines D1 to
Dm, in synchronization with the scan signals. The data sig-
nals are then supplied to pixels 30 selected by the scan signals.
Accordingly, the selected pixels 30 store a voltage corre-
sponding to the data signal.

The timing controller 50 supplies a control signal for con-
trolling scan/emission driver 10 and data driver 20. The tim-
ing controller 50 supplies, to the data driver 20, data supplied
from a source external to the organic light emitting display
device.

Each pixel 30 stores a voltage corresponding to the data
signal. Each pixel also supplies, to an organic light emitting
diode, current corresponding to the stored voltage, to thereby
generate light with a predetermined luminance. In one
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embodiment, pixels 30 may be configured to include various
types of circuits for receiving the scan signals and emission
control signals.

FIG. 2 illustrates an embodiment of stages of the scan/
emission driver 10 in FIG. 1. For convenience of illustration,
four stages will be shown in FIG. 2. However, the scan/
emission driver may have a different number of stages in
other embodiments.

Referring to FIG. 2, the scan/emission driver 10 includes a
plurality of stages 201 to 204, each coupled to one scan line
and one emission control line. The stages 201 to 204 may be
configured to be the same circuit in terms of structure. The
stages 201 to 204 progressively supply scan signals to the
scan lines S1 to Sn, and progressively supply emission control
signals to the emission control lines F1 to En.

Each stage 201 to 204 is driven by three clock signals
CLK1, CLK2 and CLK3, or CLK1, CLK2 and CLK4. Each
stage 201 to 204 also includes a first input terminal 101, a
second input terminal 102, a third input terminal 103, a fourth
input terminal 104, a first output terminal 105, and a second
output terminal 106.

The first input terminal 101 in an odd-numbered (or even-
numbered) stage receives a first clock signal CLK1, and the
second input terminal in the odd-numbered (or even-num-
bered) stage receives a second clock signal CLK2. The first
input terminal 101 in an even-numbered (or odd-numbered)
stage receives the second clock signal CLK2, and the second
input terminal 102 in the even-numbered (or odd-numbered)
stage receives the first clock signal CLK1.

The first and second clock signals CLK1 and CLK2 may
have the same period, and phases of the first and second clock
signals CLK1 and CLK2 do not overlap. For example, the first
and second clock signals CLK1 and CLK2 may have a period
of two horizontal periods 2H, where a low signal (low volt-
age) is supplied during different horizontal periods. The first
and second clock signals CLK1 and CLK2 are signals used as
scan signals. In this case, the low signal is repeated every
predetermined period.

The third input terminal 103 in the odd-numbered (or even-
numbered) stage receives a third clock signal CLK3. The
third input terminal 103 in the even-numbered (or odd-num-
bered) stage receives a fourth clock signal CLK4. The third
and fourth clock signals CLK3 and CLK4 may have the same
period, and phases of the third and fourth clock signals CLK3
and CLK4 do not overlap. For example, the third and fourth
clock signals CLK3 and CLK4 may have a period of two
horizontal periods 2H, with a high signal (high voltage) is
supplied during different horizontal periods. The third and
fourth clock signals CLK3 and CLK4 are signals used as
emission control signals. In this case, the high voltage is
repeated every predetermined period.

In the present embodiment, the width of the scan signal
may be variously set while controlling the width of the low
signal of the first and second clock signals CLK1 and CLK2.
Similarly, in the present embodiment, the width of the emis-
sion control signal may be variously set while controlling the
width of the high signal of the third and fourth clock signals
CLK3 and CLK4. For example, the low signal of the first
clock signal CLK1 and the high signal of the fourth clock
signal CLK4 may overlap during a partial period. Also, the
low signal of the second clock signal CLK2 and the high
signal of the third clock signal CLK3 may overlap during a
partial period.

The fourth input terminal 104 in each stage 201 to 204
receives a sampling signal, which corresponds to the scan
signal of a previous stage. The fourth input terminal 104 in the
first stage 201 receives a start signal FLM. The first output
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6

terminal 105 of each stage 201 to 204 receives a scan signal
and supplies the scan signal to a scan line S. The second
output terminal 106 of each stage 201 to 204 receives an
emission control signal and supplies the emission control
signal to an emission control line E.

FIG. 3 an embodiment of stages shown in FIG. 2. For
convenience of illustration, the first and second stages 201
and 202 will be shown in FIG. 3. Referring to FIG. 3, stage
201 includes a first supply unit 300 configured to supply a
scan signal and a second supply unit 310 configured to supply
an emission control signal.

The first supply unit 300 outputs a scan signal to a scan line
S1, corresponding to voltages of the first, second, and fourth
input terminals 101, 102 and 104. To this end, the first supply
unit 300 includes afirst driver 210, asecond driver 220, and an
output unit 230. The output unit 230 controls a voltage sup-
plied to the first output terminal 105 and second supply unit
310, corresponding to a voltage applied to first and second
nodes N1 and N2. To this end, the output unit 230 includes a
fourth transistor M4, a fifth transistor M5, a first capacitor C1,
and a second capacitor C2.

The fourth transistor M4 is coupled between a first power
source VDD and first output terminal 105. A gate electrode of
the fourth transistor M4 is coupled to the first node N1. The
fourth transistor M4 controls the coupling between the first
power source VDD and first output terminal 105, based on the
voltage applied to the first node N1. The first power source
VDD is set to a gate-off voltage, e.g., a high-level voltage.

The fifth transistor M5 is coupled between first output
terminal 105 and second input terminal 102. A gate electrode
of the fifth transistor M5 is coupled to the second node N2.
The fifth transistor M5 controls the coupling between the first
output terminal 105 and second input terminal 102, based on
the voltage of the second node N2.

The first capacitor Cl1 is coupled between the second node
N2 and first output terminal 105. The first capacitor C1
charges a voltage corresponding to a turn-on state and a
turn-off state of the fifth transistor M5.

The second capacitor C2 is coupled between the first node
N1 and first power source VDD. The second capacitor C2
charges based on the voltage applied to the first node N1.

The first driver 210 controls the voltage of the second node
N2, based on signals supplied to first input terminal 101,
second input terminal 102, and fourth input terminal 104. To
this end, the first driver 210 includes first to third transistors
M1 to M3.

The first transistor M1 is coupled between the fourth input
terminal 104 and the second node N2. A gate electrode of the
first transistor M1 is coupled to the first input terminal 101.
The first transistor M1 controls the coupling between the
fourth input terminal 104 and second node N2, based on the
voltage supplied to the first input terminal 101.

The second and third transistors M2 and M3 are coupled in
series between the second node N2 and first power source
VDD. The second transistor M2 is coupled between the third
transistor M3 and second node N2. A gate electrode of the
second transistor M2 is coupled to the second input terminal
102. The second transistor M2 controls the coupling between
the third transistor M3 and second node N2, based on the
voltage supplied to the second input terminal 102.

The third transistor M3 is coupled between the second
transistor M2 and first power source VDD. A gate electrode of
the third transistor M3 is coupled to the first node N1. The
third transistor M3 controls the coupling between the second
transistor M2 and first power source VDD, based on the
voltage of the first node N1.
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The second driver 220 controls the voltage of the first node
N1, based on the voltage of the first input terminal 101 and
second node N2. To this end, the second driver 220 includes
a sixth transistor M6 and a seventh transistor M7.

The sixth transistor M6 is coupled between the first node
N1 and first input terminal 101. A gate electrode of the sixth
transistor M6 is coupled to the second node N2. The sixth
transistor M6 controls the coupling between the first node N1
and the first input terminal 101, based on the voltage of the
second node N2.

The seventh transistor M7 is coupled between the first node
N1 and a second power source VSS. A gate electrode of the
seventh transistor M7 is coupled to the first input terminal
101. The seventh transistor M7 controls the coupling between
the first node N1 and second power source VSS, based on the
voltage of the first input terminal 101. The second power
source VSS may be set to a gate-on voltage, e.g., a low-level
voltage.

The second supply unit 310 outputs an emission control
signal to an emission control line E1, based on voltages of the
first input terminal 101, second input terminal 102, third input
terminal 103, and first output terminal 105. To this end, the
second supply unit 310 includes eighth to eleventh transistors
M8 to M11, a third capacitor C3, and a fourth capacitor C4.

The eighth transistor M8 is coupled between the first out-
put terminal 105 and a third node N3. A gate electrode of the
eighth transistor M8 is coupled to the second input terminal
102. The eighth transistor M8 controls the coupling between
the first output terminal 105 and the third node N3, based on
the voltage supplied to the second input terminal 102.

The ninth transistor M9 is coupled between the third input
terminal 103 and a fourth node N4. A gate electrode of the
ninth transistor M9 is coupled to the third node N3. The ninth
transistor M9 controls the coupling between the third input
terminal 103 and the fourth node N4, based on the voltage of
the third node N3.

The tenth transistor M10 is coupled between the third input
terminal 103 and the second output terminal 106. A gate
electrode of the tenth transistor M10 is coupled to the third
node N3. The tenth transistor M10 controls the coupling
between the third input terminal 103 and the second output
terminal 106, based on the voltage of the third node N3.

The eleventh transistor M11 is coupled between the second
output terminal 106 and the second power source VSS. A gate
electrode of the eleventh transistor M11 is coupled to the
fourth node N4. The eleventh transistor M11 controls the
coupling between the second output terminal 106 and second
power source VSS, based on the voltage of the fourth node
N4.

The third capacitor C3 is coupled between the fourth node
N4 and first input terminal 101. The third capacitor C3 con-
trols the voltage of the fourth node N4, based on a change in
the voltage of the first input terminal 101.

The fourth capacitor C4 is coupled between the third node
N3 and second output terminal 106. The fourth capacitor C4
controls the voltage of the third node N3, based on corre-
sponding to a change in the voltage of the second output
terminal 106.

FIG. 4 is a waveform diagram illustrating one embodiment
of a driving method of the stage circuit in FIG. 3. For conve-
nience of illustration, the method will be described relative to
first stage 201.

Referring to FIG. 4, the first and second clock signals
CLK1 and CLK2 have the same period, and low signals of the
first and second clock signals CLK1 and CLK2 are supplied
in different horizontal periods. The third and fourth clock
signals CLK3 and CLK4 have the same period, and high
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signals of the third and fourth clock signals CLK3 and CLK4
are supplied in different horizontal periods.

The start signal FLM is supplied to the fourth input termi-
nal 104, in synchronization with the first clock signal CLK1
supplied to the first input terminal 101. In accordance with
one embodiment, during the aforementioned periods, supply
of the first and second clock signals CLK1 and CLK2 is
understood to mean that the low signal (i.e., the low voltage of
the first and second clock signals CLK1 and CLK?2) is sup-
plied. In addition, supply of the third and fourth clock signals
CLK3 and CLK4 is understood to mean that the high signal
(i.e., the high voltage of the third and fourth clock signals
CLK3 and CLK4) is supplied.

If the first clock signal CLK1 is supplied, the first and
seventh transistors M1 and M7 are turned on. If the first
transistor M1 is turned on, the fourth input terminal 104 and
the second node N2 are electrically coupled to each other. In
this case, the second node N2 is set to the low voltage by start
signal FLM supplied from the fourth input terminal 104. Ifthe
second node N2 is set to the low voltage, the fifth and sixth
transistors M5 and M6 are turned on.

If the fifth transistor M5 is turned on, the second input
terminal 102 and the first output terminal 105 are electrically
coupled to each other. In this case, the second input terminal
102 is set to the high voltage (i.e., the second clock signal
CLK2 is not supplied). Accordingly, the high voltage is also
output to the first output terminal 105.

If the sixth transistor M6 is turned on, the first input termi-
nal 101 and the first node N1 are electrically coupled to each
other. In this case, the first node N1 is set to the low voltage by
the first clock signal CLK1 supplied from the first input
terminal 101. Additionally, the seventh transistor M7 is
turned on corresponding to the first clock signal CLK1, so
that the voltage of the second power source VSS is supplied to
the first node N1. Here, the voltage of the second power
source VSS is set to a voltage equal (or similar) to the first
clock signal CLK1. Accordingly, the first node N1 stably
maintains the low voltage.

If the low voltage is supplied to the first node N1, the third
and fourth transistors M3 and M4 are turned on. If the third
transistor M3 is turned on, the first power source VDD and the
second transistor M2 are electrically coupled to each other.
Here, the second transistor M2 is set to the turn-off state.
Hence, the second node N2 stably maintains the low voltage
even though the third transistor M3 is turned on. If the fourth
transistor M4 is turned on, the voltage of the first power
source VDD is supplied to the first output terminal 105. Here,
the voltage of the first power source VDD is set to a voltage
equal to the high voltage supplied to the second input terminal
102. Accordingly, the first output terminal 105 stably main-
tains the high voltage.

Subsequently, supply of the start signal FLM and the first
clock signal CLK1 is stopped. If supply of the first clock
CLK1 is stopped, the first and seventh transistors M1 and M7
are turned off. In this case, the fifth and sixth transistors M5
and M6 maintain the turn-on state, based on the voltage stored
in the first capacitor C1.

Inacasewhere the fifth transistor M5 maintains the turn-on
state, the electrical coupling between the first output terminal
105 and the second input terminal 102 is maintained. Thus,
the output terminal 104 receives the high voltage supplied
from the second input terminal 102.

In a case where the sixth transistor M6 maintains the turn-
on state, the electrical coupling between the first node N1 and
the first input terminal 101 is maintained. In this case, the first
input terminal 101 is set to the high voltage, based on supply
ofthe first clock signal CLK1 being stopped. Accordingly, the
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voltage of the first node N1 is also set to the high voltage. If
the high voltage is supplied to the first node N1, the third and
fourth transistors M3 and M4 are turned off.

Subsequently, the second clock signal CLK2 is supplied to
the second input terminal 102. In this case, the fifth transistor
MS is set to the turn-on state. Hence, the second clock signal
CLK2 supplied to the second input terminal 102 is supplied to
the first output terminal 105. When the second clock signal
CLK2 is supplied to the first output terminal 105, the voltage
ofthe second node N2 drops to a voltage lower than that of the
second clock signal CLK2 by coupling of the first capacitor
C1. Accordingly, the fifth transistor M5 stably maintains the
turn-on state. The second clock signal CLK2 supplied to the
first output terminal 105 is output as a scan signal to the scan
line S1.

If the second clock signal CLK2 is supplied to the second
input terminal 102, the eighth transistor M8 is turned on. If the
eighth transistor M8 is turned on, the first output terminal 105
and the third node N3 are electrically coupled to each other. In
this case, the third node N3 is set to the low voltage, based on
the second clock signal CLK2.

If the third node N3 is set to the low voltage, the ninth and
tenth transistors M9 and M10 are turned on. If the ninth
transistor M9 s turned on, the third input terminal 103 and the
fourth node N4 are electrically coupled to each other. In this
case, the third clock signal CLK3 (i.e., the high voltage) is
supplied to the third input terminal 103. Thus, the high volt-
age is supplied to the fourth node N4. Accordingly, the elev-
enth transistor M11 is set to the turn-off state.

If the tenth transistor M10 is turned on, the second output
terminal 106 and the third input terminal 103 are electrically
coupled to each other. Thus, the third clock signal CLK3 from
the third input terminal 103 is supplied to the second output
terminal 106. The third clock signal CLK3 supplied to the
second output terminal 106 is output as an emission control
signal to the emission control line E1.

After the scan signal and the emission control signal are
respectively output to the scan line S1 and the emission con-
trolline E1, the first clock signal CLK1 is supplied to the first
input terminal 101. If the first clock signal CLK1 is supplied
to the first input terminal 101, the first and seventh transistors
M1 and M7 are turned on.

If the first transistor M1 is turned on, the fourth input
terminal 104 and the second node N2 are electrically coupled
to each other. In this case, the start signal FLM is not supplied
to the fourth input terminal 104. Accordingly, the fourth input
terminal 104 is set to the high voltage. Thus, if the first
transistor M1 is turned on, the high voltage is supplied to the
second node N2. Accordingly, the fifth and sixth transistors
MS and M6 are turned off.

If the seventh transistor M7 is turned on, the voltage of the
second power source VSS is supplied to the first node N1.
Accordingly, the third and fourth transistors M3 and M4 are
turned on. If the fourth transistor M4 is turned on, the voltage
of the first power source VDD is supplied to the first output
terminal 105. Subsequently, the fourth and third transistors
M4 and M3 maintain the turn-on state, based on the voltage
charged in the second capacitor C2. Accordingly, the first
output terminal 105 stably receives the voltage of the first
power source VDD.

Subsequently, the second clock signal CLK2 is supplied to
the second input terminal 102. If the second clock signal
CLK2is supplied to the second input terminal 102, the second
and eighth transistors M2 and M8 are turned on. If the second
transistor M2 is turned on, the voltage of the first power
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source VDD is supplied to the second node N2. In this case,
the fifth and sixth transistors M5 and M6 stably maintain the
turn-off state.

If the eighth transistor M8 is turned on, the voltage of the
first power source VDD, supplied to the first output terminal
105, is supplied to the third node N3. If the voltage of the first
power source VDD is supplied to the third node N3, the ninth
and tenth transistors M9 and M19 are set to the turn-off state.
Meanwhile, during the period in which the ninth transistor
M9 is turned on, the voltage of the fourth node N4 is set to the
low voltage, based on the supply of the third clock signal
CLK3 being stopped.

Inthis case, the eleventh transistor M11 is turned on, so that
the voltage of the second power source VSS is output to the
second output terminal 106. When the first clock signal CLK1
is supplied to the first input terminal 101, the voltage of the
fourth node N4 drops by coupling of the third capacitor C3.
Accordingly, the eleventh transistor M11 stably maintains the
turn-on state.

Meanwhile, the second stage 202 receives the output signal
(i.e., the scan signal) of the second stage 201, in synchroni-
zation with the second clock signal CLK2. In this case, the
second stage 202 outputs the scan signal and the emission
control signal, in synchronization with the first clock signal
CLK1. Actually, the stages of the present embodiment pro-
gressively supply scan signals to the scan lines S1 to Sn, and
progressively supply emission control signals to the emission
control lines E1 to En, while repeating the aforementioned
procedure.

FIG. § illustrates another embodiment of the stages shown
in FIG. 2. Referring to FIG. 5, in this stage, a seventh tran-
sistor MT is diode-coupled between the first node N1 and the
first input terminal 101. In other words, the seventh transistor
MT is diode-coupled so that current can flow from the first
node N1 to the first input terminal 101. In a case where the
clock signal CLK1 or CLK2 is supplied to the first input
terminal 101, the voltage of the first node N1 drops to the low
voltage. The operating process of the stage, except the sev-
enth transistor M7', is identical to that of the stage in the
embodiment shown in FIG. 3.

In the aforementioned embodiments, the transistors are
shown as PMOS transistors. However, in other embodiments,
NMOS transistors may be used, or a combination of PMOS
and NMOS transistors.

By way of summation and review, an organic light emitting
display device includes a data driver configured to supply data
signals to data lines, a scan driver configured to progressively
supply scan signals to scan lines, an emission control driver
configured to progressively supply emission control signals
to emission control lines, and a pixel unit configured to
include a plurality of pixels coupled to the scan lines and the
data lines.

Pixels in the pixel unit are selected when a scan signal is
supplied to a scan line, to receive a data signal from a data
line. The pixels receiving the data signal generate light with a
predetermined luminance based on the data signal, thereby
displaying an image. The pixels are set to the non-emission
state, based on an emission control signal supplied from an
emission control line during a period when the data signal is
charged.

Meanwhile, the scan driver includes stages respectively
coupled to the scan lines, and the emission control driver
includes stages respectively coupled to the emission control
lines. Each stage includes a plurality of transistors and a
plurality of capacitors.

In a case where the stages are mounted on a panel of the
organic light emitting display device, the panel may have a
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first mounting area and a second mounting area. The first
mounting area includes stages of the scan driver. The second
mounting area includes stages of the emission control driver.
That is, the stages of the scan driver and stages of the emission
control driver may be located in separate mounting areas.
This may increase the amount of unused space in the device,
and may also make it difficult to reduce thickness and area of
the panel.

In the stage circuit and organic light emitting display
device of the aforementioned embodiments, it is possible to
generate a scan signal and an emission control signal using
one stage, thereby minimizing a mounting area.

Example 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 embodi-
ments 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 invention as set forth
in the following claims.

What is claimed is:

1. A stage circuit, comprising:

a first supply circuit to supply a scan signal to a first output
terminal, based on voltages received by a first input
terminal, a second input terminal, and a fourth input
terminal; and

asecond supply circuit to supply an emission control signal
to a second output terminal, based on voltages received
by the first input terminal, the second input terminal, the
first output terminal, and a third input terminal, wherein
the second supply circuit includes:

a first transistor coupled between the first output terminal
and a third node, the first transistor having a gate elec-
trode coupled to the second input terminal;

a second transistor coupled between the third input termi-
nal and a fourth node, the second transistor having a gate
electrode coupled to the third node;

a third transistor coupled between the third input terminal
and the second output terminal, the third transistor hav-
ing a gate electrode coupled to the third node; and

a fourth transistor coupled between the second output ter-
minal and a second power source set to a gate-on volt-
age, the fourth transistor having a gate electrode coupled
to the fourth node.

2. The stage circuit as claimed in claim 1, wherein the

second supply circuit further includes:

a first capacitor coupled between the fourth node and first
input terminal; and

a second capacitor coupled between the third node and
second output terminal.

3. The stage circuit as claimed in claim 1, wherein the first

supply circuit includes:

an output circuit to supply a first power source set to a
gate-off voltage or the voltage of the second input ter-
minal to the first output terminal, corresponding to volt-
ages applied to a first node and a second node;

a first driver to control the voltage of the second node; and

a second driver to control the voltage of the first node.
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4. The stage circuit as claimed in claim 3, wherein the first
driver includes:

a fifth transistor coupled between the fourth input terminal
and second node, the fifth transistor having a gate elec-
trode coupled to the first input terminal; and

sixth and seventh transistors coupled in series between the
second node and first power source, wherein a gate elec-
trode of the sixth transistor is coupled to the second input
terminal and wherein a gate electrode of the seventh
transistor is coupled to the first node.

5. The stage circuit as claimed in claim 3, wherein the

output circuit includes:

an eighth transistor coupled between the first power source
and the first output terminal, the eighth transistor having
a gate electrode coupled to the first node;

a ninth transistor coupled between the first output terminal
and second input terminal, the ninth transistor having a
gate electrode coupled to the second node;

athird capacitor coupled between the second node and first
output terminal; and

a fourth capacitor coupled between the first node and first
power source.

6. The stage circuit as claimed in claim 3, wherein the

second driver includes:

a tenth transistor coupled between the first node and the
first input terminal, the tenth transistor having a gate
electrode coupled to the second node; and

an eleventh transistor coupled between the first node and
the second power source, the eleventh transistor having
a gate electrode coupled to the first input terminal.

7. The stage circuit as claimed in claim 3, wherein the

second driver includes:

a tenth transistor coupled between the first node and the
first input terminal, the tenth transistor having a gate
electrode coupled to the second node; and

a eleventh transistor diode-coupled between the first node
and the first input terminal.

8. The stage circuit as claimed in claim 7, wherein the
eleventh transistoris coupled to allow current to flow from the
first node to the first input terminal.

9. An organic light emitting display device, comprising:

pixels positioned in an area including scan lines, data lines
and emission control lines;

a data driver to supply data signals to the data lines; and

a scan/emission driver to supply scan signals to the scan
lines and to supply emission control signals to the emis-
sion control lines, the scan/emission driver having a
plurality of stages, each of the stages including:

a first supply circuit to supply the scan signal to a first
output terminal, based on voltages received by a first
input terminal, a second input terminal, and a fourth
input terminal; and

a second supply circuit to supply the emission control
signal to a second output terminal, based on voltages
received by the first input terminal, the second input
terminal, the first output terminal, and a third input ter-
minal, and

wherein the second supply circuit includes:

an first transistor coupled between the first output terminal
and a third node, the first transistor having a gate elec-
trode coupled to the second input terminal;

a second transistor coupled between the third input termi-
nal and a fourth node, the second transistor having a gate
electrode coupled to the third node;

a third transistor coupled between the third input terminal
and second output terminal, the third transistor having a
gate electrode coupled to the third node; and
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an fourth transistor coupled between the second output
terminal and a second power source set to a gate-on
voltage, the fourth transistor having a gate electrode
coupled to the fourth node.

10. The device as claimed in claim 9, wherein:

aclock signal supplied to the second input terminal is used
as the scan signal, and

aclock signal supplied to the third input terminal is used as
the emission control signal.

5

11. The device as claimed in claim 9, wherein the fourth 10

input terminal receives a scan signal of a previous stage or a
start signal.

12. The device as claimed in claim 11, wherein the start
signal is supplied to be synchronized with a clock signal
supplied to the first input terminal.

13. The device as claimed in claim 9, wherein:

the first, second, and third input terminals of an odd-num-

bered stage receive a first clock signal, a second clock
signal, and a third clock signal, respectively, and

the first, second, and third input terminals of an even-

numbered stage receive the second clock signal, the first
clock signal, and a fourth clock signal, respectively.

14. The device as claimed in claim 13, wherein:

the first and second clock signals have substantially a same

period, and

the voltages of low signals of the first and second clock

signals do not overlap each other.

15. The device as claimed in claim 14, wherein:

the third and fourth clock signals have substantially a same

period, and

the voltages of high signals of the third and fourth clock

signals do not overlap each other.

16. The device as claimed in claim 15, wherein:

the high signal of the third clock signal overlaps the low

signal of the second clock signal during at least one
period, and

the high signal of the fourth clock signal overlaps the low

signal of the first clock signal during at least one period.

17. The device as claimed in claim 9, wherein the second
supply circuit includes:

a first capacitor coupled between the fourth node and first

input terminal; and
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a second capacitor coupled between the third node and
second output terminal.

18. The device as claimed in claim 9, wherein the first

supply circuit includes:

an output circuit to supply a first power source set to a
gate-off voltage or the voltage of the second input ter-
minal to the first output terminal, corresponding to volt-
ages applied to a first node and a second node;

a first driver to control the voltage of the second node; and

a second driver to control the voltage of the first node.

19. The device as claimed in claim 18, wherein the first

driver includes:

a fifth transistor coupled between the fourth input terminal
and the second node, the fifth transistor having a gate
electrode coupled to the first input terminal; and

sixth and seventh transistors coupled in series between the
second node and first power source, wherein a gate elec-
trode of the sixth transistor is coupled to the second input
terminal, and a gate electrode of the seventh transistor is
coupled to the first node, wherein the output umt
includes:

an eighth transistor coupled between the first power source
and the first output terminal, the eighth transistor having
a gate electrode coupled to the first node;

a ninth transistor coupled between the first output terminal
and second input terminal, the ninth transistor having a
gate electrode coupled to the second node;

a third capacitor coupled between the second node and the
first output terminal; and

a fourth capacitor coupled between the first node and first
power source.

20. The device as claimed in claim 19, wherein the second

driver includes:

a tenth transistor coupled between the first node and the
first input terminal, the tenth transistor having a gate
electrode coupled to the second node; and

a eleventh transistor coupled between the first node and
second power source, the eleventh transistor having a
gate electrode coupled to the first input terminal.
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