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STAGE CIRCUIT AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0103041,
filed on Aug. 29, 2013, and entitled, “Stage Circuit and
Organic Light Emitting Display Device Using The Same,” is
incorporated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments disclosed herein relate to
a display device.

[0004] 2. Description of the Related Art

[0005] Various types of flat panel displays have been devel-
oped. Examples include liquid crystal displays, organic light
emitting displays, and plasma display panels. OLED displays
generate based on a recombination of holes and electrons in
an active layer. This types of displays are gaining increasing
favor because of their fast response speed and low power
consumption.

SUMMARY

[0006] In accordance with one embodiment a stage circuit
includes a first supply unit coupled to first, second, and fifth
input terminals, the first supply unit to output a scan signal to
a first output terminal; and a second supply unit coupled to the
first output terminal and third, fourth, and sixth input termi-
nals, the second supply unit to output an emission control
signal to a second output terminal. The second supply unit
includes: a first transistor between a first power source and the
second output terminal, the first transistor having a gate elec-
trode coupled to a first node; a second transistor between the
second output terminal and a second power source, the sec-
ond transistor having a gate electrode coupled to a second
node; and third and fourth transistors coupled in series
between the first power source and the first node, wherein a
gate electrode of the third transistor is coupled to the third
input terminal and wherein a gate electrode of the fourth
transistor is coupled to the sixth input terminal.

[0007] The first power source may be set to a gate-off
voltage, and the second power source may be set to a gate-on
voltage. First, second, third, and fourth clock signals may be
respectively supplied to the first, second, third, and fourth
input terminals, a first start signal or a scan signal of a previ-
ous stage may be supplied to the fifth input terminal, and a
second start signal or an emission control signal of the previ-
ous stage may be supplied to the sixth input terminal.
[0008] The first and second clock signals may have sub-
stantially a same period, and voltages corresponding to low
signals of the first and second clock signals may not overlap.
The third and fourth clock signals may have substantially a
same period, and voltages corresponding to low signals of the
third and fourth clock signals may not overlap. The low sig-
nals of the first and fourth clock signals may overlap during at
least part of a period. The low signals of the second and third
clock signals may overlap during at least part of a period.
[0009] The second supply unit may include a first capacitor
coupled between the second node and the fourth input termi-
nal. The second supply unit may include a fifth transistor
coupled between the third input terminal and the first node,
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the fifth transistor having a gate electrode coupled to the first
output terminal; a sixth transistor coupled between the sixth
input terminal and the second node, the sixth transistor having
a gate electrode coupled to the third input terminal; a seventh
transistor coupled between the first power source and the
second node, the seventh transistor having a gate electrode
coupled to the first node; and a second capacitor coupled
between the first power source and the first node.

[0010] The first supply unit may include a fifth transistor
coupled between the fifth input terminal and a third node, the
first transistor having a gate electrode coupled to the first
input terminal; a sixth transistor coupled between the first
power source and the third node, the sixth transistor having a
gate electrode coupled to the second input terminal; a seventh
transistor coupled between the sixth transistor and the first
power source, the seventh transistor having a gate electrode
coupled to a fourth node; an eighth transistor coupled
between the first power source and the first output terminal,
the eighth transistor having a gate electrode coupled to the
fourth node; a ninth transistor coupled between the first out-
put terminal and the second input terminal, the ninth transis-
tor having a gate electrode coupled to the third node; a tenth
transistor coupled between the fourth node and the first input
terminal, the tenth transistor having a gate electrode coupled
to the third node; an eleventh transistor coupled between the
fourth node and the second power source, the eleventh tran-
sistor having a gate electrode coupled to the first input termi-
nal; a first capacitor coupled between the first output terminal
and the third node; and a second capacitor coupled between
the first power source and fourth node.

[0011] Inaccordance with another embodiment, an organic
light emitting display device includes a plurality of pixels in
an area defined by scan lines, data lines, and emission control
lines; and a driver which include a number of stages to supply
a scan signal to the scan lines and an emission control signal
to the emission control lines, wherein each of the number of
stages includes: a first supply unit coupled to first, second, and
fifth input terminals, the first supply unit to output a scan
signal to a first output terminal; and a second supply unit
coupled to the first output terminal and third, fourth, and sixth
input terminals, the second supply unit to output an emission
control signal to a second output terminal.

[0012] The second supply unit includes a first transistor
between a first power source and the second output terminal,
the first transistor having a gate electrode coupled to a first
node; a second transistor between the second output terminal
and a second power source, the second transistor having a
gate electrode coupled to a second node: and third and fourth
transistors coupled in series between the first power source
and the first node, wherein a gate electrode of the third tran-
sistor is coupled to the third input terminal and wherein a gate
electrode of the fourth transistor is coupled to the sixth input
terminal. The first power source may be set to a gate-off
voltage, and the second power source may be set to a gate-on
voltage.

[0013] First, second, third, and fourth clock signals may be
respectively supplied to the first, second, third and fourth
input terminals of an odd-numbered stage, and the second,
first, fourth, and third clock signals may be respectively sup-
plied to the first, second, third, and fourth input terminals of
an even-numbered stage. The first and second clock signals
may have substantially a same period, and voltages corre-
sponding to low signals of the first and second clock signals
do not overlap.
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[0014] The third and fourth clock signals may have sub-
stantially a same petiod, and voltages corresponding to low
signals of the third and fourth clock signals may not overlap.
The low signals of the first and fourth clock signals may
overlap during at least part of a period. The low signals of the
second and third clock signals may overlap during at least part
of a period.

[0015] A first start signal set to a gate-on voltage or a scan
signal of a previous stage may be supplied to the fifth input
terminal, and a second start signal set to a gate-off voltage or
an emission control signal of the previous stage may be sup-
plied to the sixth input terminal. The first start signal or the
scan signal of the previous stage, supplied to the fifth input
terminal, may overlap the clock signal supplied to the first
input terminal, and the second start signal or the emission
control signal of the previous stage, supplied to the sixth input
terminal, may overlap the clock signal supplied to the third
input terminal one or more times.

[0016] The second supply unit may include a first transistor
coupled between the third input terminal and the first node,
the first transistor having a gate electrode coupled to the first
output terminal; a second transistor coupled between the sixth
input terminal and the second node, the second transistor
having a gate electrode coupled to the third input terminal; a
third transistor coupled between the first power source and the
second node, the third transistor having a gate electrode
coupled to the first node; a first capacitor coupled between the
first power source and the first node; and a second capacitor
coupled between the second node and the fourth input termi-
nal.

[0017] The first supply unit may includes a fourth transistor
coupled between the fifth input terminal and a third node, the
fourth transistor having a gate electrode coupled to the first
input terminal; a fifth transistor coupled between the first
power source and the third node, the fifth transistor having a
gate electrode coupled to the second input terminal; a sixth
transistor coupled between the fifth transistor and the first
power source, the sixth transistor having a gate electrode
coupled to a fourth node; a seventh transistor coupled
between the first power source and the first output terminal,
the seventh transistor having a gate electrode coupled to the
fourth node; an eighth transistor coupled between the first
output terminal and the second input terminal, the eighth
transistor having a gate electrode coupled to the third node; a
ninth transistor coupled between the fourth node and the first
input terminal, the ninth transistor having a gate electrode
coupled to the third node; a tenth transistor coupled between
the fourth node and the second power source, the tenth tran-
sistor having a gate electrode coupled to the first input termi-
nal; a third capacitor coupled between the first output termi-
nal and the third node; and a fourth capacitor coupled between
the first power source and the fourth node.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0019] FIG.1illustrates an embodiment of an organic light
emitting display device;

[0020] FIG. 2illustrates an embodiment of a scan/emission
driver;
[0021] FIG.3illustrates an embodiment of the stage in FIG.
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[0022] FIG. 4 illustrates an embodiment of a method for
driving a stage circuit;

[0023] FIG. 5 illustrates a simulation result of the scan
driver; and
[0024] FIG. 6 illustrates a simulation result of based on an

emission control signal.

DETAILED DESCRIPTION

[0025] Example embodiments are described more fully
hereinafter 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
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0026] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it canbe the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0027] FIG. 1 illustrates an embodiment of an organic light
emitting display device which includes a pixel unit 40 having
pixels 30 in an area defined by scan lines S1 to Sn, emission
control lines E1 to En, and data lines D1 to Dm. The display
device also includes a scan/emission driver 10 to drive scan
lines S1 to Sn and emission control lines E1 to En, a data
driver 20 to drive data lines D1 to Dm, and a timing controller
50 to control the scan/emission driver 10 and data driver 20.
[0028] The scan/emission driver 10 progressively supplies
ascan signal to scan lines S1 to Sn, and progressively supplies
an emission control signal to emission control lines E1 to En.
The scan/emission driver 10 may supply the scan signal and
emission control signal in various forms, for example, based
on the structure of pixels 30. In one embodiment, scan/emis-
sion driver 10 supplies an emission control signal to an i-th
emission control line E1 to overlap the scan signal supplied to
an i-th scan line S1 during at least a portion of a predeter-
mined period. The scan/emission driver 10 includes a plural-
ity of stages, with each stage is coupled to a respective pair of
scan and emission control lines.

[0029] The scan signal may be set to a voltage (e.g., a
gate-on voltage, which, for example, may be a low voltage)
which turns on one or more transistors in pixels 30. The
emission control signal may be set to a voltage (e.g., a gate-off
voltage, which, for example, may be a high voltage) to turn off
one or more transistors in pixels 30.

[0030] The datadriver 20 supplies adata signal to data lines
D1 to Dm synchronized with the scan signal. The data signal
is supplied to pixels 30 selected by the scan signal. Accord-
ingly, each selected pixel 30 charges a voltage corresponding
to the data signal.

[0031] The timing controller 50 supplies a control signal to
control the scan/emission driver 10 and data driver 20. The
timing controller 50 supplies, to the data driver 20, data from
an external source.
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[0032] Each pixel 30 stores a voltage corresponding to the
data signal. When current corresponding to the stored voltage
passes through an organic light emitting diode (OLED), the
OLED emits light with a luminance based on the amount of
current. Pixels 30 may have different structures, for example,
which operate based on the scan signal and emission control
signals.

[0033] FIG. 2illustrates an embodiment of a scan/emission
driver, which, for example, may be included in the one in FIG.
1. Referring to FIG. 2, scan/emission driver 10 includes a
plurality of stages ST1 to ST4, each coupled to a scan line and
an emission control line. The stages ST1 to ST4 may have a
similar structure, but this is not necessary. Stages ST1 to ST4
progressively supply a scan signal to scan lines S1 to S4, and
progressively supply an emission control signal to emission
control lines E1 to E4.

[0034] Each stage ST1 to ST4 is driven by four clock sig-
nals CLK1, CLK2, CLK3 and CL.K4, a first start signal FLM1
(or a scan signal of the previous stage), and a second start
signal FLM2 (or an emission control signal of the previous
stage). The first clock signal CLK1, second clock signal
CLK2 and first start signal FLM1 (or the scan signal of the
previous stage) are used to output a scan signal of the current
stage. The third clock signal CLK3, fourth clock signal
CLK4, and second start signal FLM2 (or the emission control
signal of the previous stage) are used to output an emission
control signal of the current stage.

[0035] Eachstage ST1to ST4 includes a first input terminal
101, a second input terminal 102, a third input terminal 103,
a fourth input terminal 104, a fifth input terminal 105, a sixth
input terminal 106, a first output terminal 111, and a second
output terminal 112.

[0036] The first and second input terminals 101 and 102
included in an odd-numbered (or even-numbered) stage
receive first and second clock signals CLK1 and CLK2,
respectively. The first and second input terminals 101 and 102
in an even-numbered (or odd-numbered) stage receive second
and first clock signals CLK2 and CLK1, respectively. In one
embodiment, the first and second clock signals CLK1 and
CLK2 may have the same period (as shown in FIG. 4), and the
phases of the first and second clock signals CLK1 and CLK2
may be opposite to each other.

[0037] In one embodiment, each of the first and second
clock signals CLK1 and CLK2 has a period of two horizontal
periods (2H). A low signal (e.g., a low voltage) may be sup-
plied during different horizontal periods of the first and sec-
ond clock signals CLK1 and CLK2. Each of the first and
second clock signals CLK1 and CLK2 may have a supply
period of a high signal (e.g., a high voltage), set longer than
that of the low signal (e.g., a low voltage). In this case, the
high signals of the first and second clock signals CLK1 and
CLK2 may overlap each other during at least a portion of a
predetermined period.

[0038] The third and fourth input terminals 103 and 104 in
an odd-numbered (or even-numbered) stage receive third and
fourth clock signals CLK3 and CLK4, respectively. The third
and fourth input terminals 103 and 104 in an even-numbered
(or odd-numbered) stage receive fourth and third clock sig-
nals CLK4 and CLK3, respectively. The third and fourth
clock signals CLK3 and CLLK4 may have the same period, and
the phases of the third and fourth clock signals CLK3 and
CLK4 may be opposite.

[0039] For example, each of the third and fourth clock
signals CLK3 and CLK4 has a period of two horizontal peri-
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ods (2H). A low signal (low voltage) may be supplied during
different horizontal periods of the third and fourth clock
signals CLK3 and CLK4. Each of the third and fourth clock
signals CLK3 and CLK4 has a supply period of the high
signal (high voltage), which may be set longer than that of the
low signal (low voltage). In this case, the high signals of the
third and fourth clock signals CLK3 and CL.K4 may overlap
during a partial period. In addition, the low signal of the third
clock signal CLK3 may overlap with that of the second clock
signal CLK2 during at least a partial period. The low signal of
the fourth clock signal CLK4 may overlap that of the first
clock signal CLK1 during at least a partial period.

[0040] The fifth input terminal 105 in each of the stages
ST1 to ST4 receives the first start signal FLM1 or the scan
signal of the previous stage. For example, the fifth input
terminal 105 in first stage ST1 may receive the first start signal
FLM1. The fifth input terminal 105 in each of the other stages
ST2 to ST4 may receive the scan signal of the previous stage.
[0041] The sixth input terminal 106 in each of the stages
ST1 to ST4 receives the second start signal FLM2 or the
emission control signal of the previous stage. For example,
the sixth input terminal 106 in first stage ST1 may receive the
second start signal FLM2. The sixth input terminal 106
included in each of the other stages ST2 to ST4 may receive
the emission control signal of the previous stage.

[0042] Firstoutput terminal 111 of each of the stages ST1 to
ST4 supplies a scan signal to a scan line S, and supplies an
emission control signal to an emission control line E.

[0043] FIG. 3 illustrates an embodiment of a stage in FIG.
2. For illustrative purposes only, first and second stages ST1
and ST2 are shown in FIG. 3, and the stage according to this
embodiment will be described using the first stage ST1.
[0044] Referringto FIG. 3, stage ST1 includes a first supply
unit 300 to supply a scan signal to the first output terminal
111, and a second supply unit 310 to supply an emission
control signal to the second output terminal 112.

[0045] The first supply unit 300 outputs a scan signal to first
scan line S1, corresponding to signals (or voltages) of the
first, second, and fifth input terminals 101, 102, and 150. The
first supply unit 300 includes a first driver 210, a second driver
220, and a first output unit 230.

[0046] The first output unit 230 controls a voltage supplied
to the first output terminal 111. corresponding to voltages
applied to first and second nodes N1 and N2. The first output
unit 230 includes a fourth transistor M4, a fifth transistor M5,
a first capacitor C1, and a second capacitor C2.

[0047] The fourth transistor M4 is coupled between a first
power source VDD and first output terminal 111. 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
111, corresponding to the voltage applied to the first node N1.
The first power source VDD may be set to a gate-off voltage,
e.g., a high-level voltage.

[0048] The fifth transistor M5 is coupled between the first
output terminal 111 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 111 and second input termi-
nal 102, corresponding to the voltage applied to the second
node N2.

[0049] Thefirst capacitor C1is coupled between the second
node N2 and first output terminal 111. The first capacitor C1
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controls the voltage of the second node N2, corresponding to
the voltage of the first output terminal 111.

[0050] Thesecond capacitor C2 is coupled between the first
node N1 and first power source VDD. The second capacitor
C2 charges the voltage applied to the first node N1.

[0051] The first driver 210 controls the voltage of the sec-
ond node N2, corresponding to signals supplied to the first,
second, and fifth input terminals 101, 102, and 105. The first
driver 210 includes a first transistor M1, a second transistor
M2, and a third transistor M3.

[0052] The first transistor M1 is coupled between the fifth
input terminal 105 and second node N2. A gate electrode of
the first transistor M1 is coupled to the first input terminal
101. The first transistor M1 is turned on when the first clock
signal CLK1 is supplied to the first input terminal 101, to
allow the fifth input terminal 105 and the second node N2 to
be electrically coupled to each other.

[0053] The second and third transistors M2 and M3 are
coupled, in series, between the first power source VDD and
second node N2. A gate electrode of the second transistor M2
is coupled to the second input terminal 102, and a gate elec-
trode of the third transistor M3 is coupled to the first node N1.
The second transistor M2 is turned on when the second clock
signal CLK?2 is supplied to the second input terminal 102.
This allows the third transistor M3 and second node N2 to be
electrically coupled to each other. The third transistor M3
controls the coupling between the second transistor M2 and
first power source VDD, corresponding to the voltage of the
first node N1.

[0054] The second driver 220 controls the voltage of the
first node N1, corresponding to the voltages of the first input
terminal 101 and second node N2. The second driver 220
includes a sixth transistor M6 and a seventh transistor M7.
[0055] The sixth transistor M6 is coupled between the first
node N1 and the 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, corresponding to the
voltage of the second node N2.

[0056] The seventh transistor M7 is coupled between the
first node N1 and a second power source VSS. A gate elec-
trode of the seventh transistor M7 is coupled to the first input
terminal 101. The seventh transistor M7 is turned on when the
first clock signal CLK1 is supplied to the first input terminal
101, to supply the voltage of the second power source VSS to
the first node N1. The second power source VSS may be set to
a gate-on voltage, e.g., a low-level voltage.

[0057] The second supply unit 310 outputs an emission
control signal to the first emission control line E1, via the
second output terminal 112, corresponding to signals (or
voltages) of the first output terminal 111 and third, fourth, and
sixth input terminals 103, 104, and 106. The second supply
unit 310 includes a third driver 240, a fourth driver 250, and a
second output unit 260.

[0058] The second output unit 260 controls a voltage sup-
plied to the second output terminal 112, corresponding to
voltages of third and fourth nodes N3 and N4. The second
output unit 260 includes a thirteenth transistor m13, a four-
teenth transistor M14, a third capacitor C3, and a fourth
capacitor C4.

[0059] The thirteenth transistor M13 is coupled between
the first power source VDD and second output terminal 112.
A gate electrode of the thirteenth transistor M13 is coupled to
the third node N3. The thirteenth transistor M13 controls the
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coupling between the first power source VDD and second
output terminal 112, corresponding to the voltage of the third
node N3.

[0060] The fourteenth transistor M14 is coupled between
the second output terminal 112 and second power source
VSS. A gate electrode of the fourteenth transistor M14 is
coupled to the fourth node N4. The fourteenth transistor M14
controls the coupling between the second power source VSS
and second output terminal 112, corresponding to the voltage
of the fourth node N4.

[0061] The third capacitor C3 is coupled between the first
power source VDD and the third node N3. The third capacitor
C3 charges the voltage applied to the third node N3.

[0062] The fourth capacitor C4 is coupled between the
fourth node N4 and the fourth input terminal 104. The fourth
capacitor C4 controls the voltage of the fourth node N4,
corresponding to the fourth clock signal CLK4 supplied to the
fourth input terminal 104. Actually, the fourth capacitor C4
controls the voltage of the fourth node N4, so that the four-
teenth transistor M14 can be completely turned on, based on
the fourth clock signal CLK4 supplied to the fourth input
terminal 104.

[0063] The third driver 240 controls the voltages of the
third and fourth nodes N3 and N4, based on signals supplied
to the first output terminal 111 and third and sixth input
terminals 103 and 106.

[0064] The third driver 240 includes an eighth transistor
M8 and a ninth transistor M9. The eighth transistor M8 is
coupled between the third input terminal 103 and third node
N3. A gate electrode of the eighth transistor M8 is coupled to
the first output terminal 111. The eighth transistor M8 is
turned on when the scan signal is supplied to the first output
terminal 111, to allow the third input terminal 103 and third
node N3 to be electrically coupled to each other.

[0065] Theninth transistor M9 is coupled between the sixth
input terminal 106 and fourth node N4. A gate electrode ofthe
ninth transistor M9 is coupled to the third input terminal 103.
The ninth transistor M9 is turned on when the third clock
signal CLK3 is supplied to the third input terminal 103, to
allow the sixth input terminal 106 and the fourth node N4 to
be electrically coupled to each other.

[0066] The fourth driver 250 controls the voltage of the
third node N3 corresponding to signals supplied to the third
and sixth input terminals 103 and 106, and controls the volt-
age of the fourth node N4 corresponding to the voltage of the
third node N3. The fourth driver 250 includes a tenth transis-
tor M10, an eleventh transistor M11, and a twelfth transistor
Mi2.

[0067] Thetenth and eleventh transistors M10 and M11 are
coupled in series between the first power source VDD and
third node N3. A gate electrode of the tenth transistor M10 is
coupled to the third input terminal 103. A gate electrode ofthe
eleventh transistor M11 is coupled to the sixth input terminal
106. The tenth transistor M10 is turned on when the third
clock signal CLK3 is supplied, to allow the first power source
VDD and eleventh transistor M11 to be electrically coupled
to each other. The eleventh transistor M11 is turned off when
the second start signal FLM2 is supplied to the sixth input
terminal 106, and is turned on otherwise to allow the tenth
transistor M10 and the third node N3 to be electrically
coupled to each other.

[0068] The twelfth transistor M12 is coupled between the
first power source VDD and the fourth node N4. A gate
electrode of the twelfth transistor M12 is coupled to the third
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node N3. The twelfth transistor M12 controls the electrical
coupling between the first power source VDD and the fourth
node N4 based on the voltage of third node N3.

[0069] FIG. 4 illustrates an embodiment of a method for
driving method of the stage circuit in FIG. 3. For illustrative
purposes, the method is described for first stage ST1.

[0070] Referring to FIG. 4, first and second clock signals
CLK1 and CLK2 have the same period, and the low signals of
the first and second clock signals CLK1 and CLK?2 are sup-
plied in different horizontal periods. The third and fourth
clock signals CLK3 and CL.LK4 have the same period, and the
low signals of the third and fourth clock signals CLK3 and
CLKA4 are supplied in different horizontal periods. The low
signals of the second and third clock signals CLK2 and CLK3
overlap each other during at least a partial period. The low
signals of the first and fourth clock signals CLK1 and CLK4
overlap each other during at least a partial period.

[0071] The first start signal FLM1 is supplied to the fifth
input terminal 105 and is to be synchronized with the clock
signal CLK1 supplied to the first input terminal 101. The
second start signal FLM2 is supplied to the sixth input termi-
nal 106 and overlaps the low signal of the clock signal CLK3
supplied to the third input terminal 103 one or more times.
[0072] In the present embodiment, supply of the first start
signal FLM1 corresponds to the case where a gate-on voltage
(e.g., low voltage)is supplied to turn on a transistor. Supply of
the second start sighal FLM2 corresponds to the case where a
gate-off voltage (e.g., high voltage) is supplied to turn off a
transistor. Additionally, supply of the first to fourth clock
signals CLK1 to CLK4 corresponds to the case where a
gate-on voltage (e.g., the low voltage) is supplied to turn on a
transistor. For the sake of illustration, the process of supply-
ing the scan signal will be described, and the process of
supplying the emission control signal will then be described.

[0073] During a first period T1, the first clock signal CLK1
is supplied to the first input terminal 101 and the first start
signal FLM1 is supplied to the fifth input terminal. When the
first clock signal CLK1 is supplied to the first input terminal
101, first and seventh transistors M1 and M7 turn on.

[0074] When first transistor M1 turns on, first start signal
FLM1 from the fifth input terminal 105 is supplied to the
second node N2. In this case, the second node N2 is set to the
low voltage. Accordingly, fifth and sixth transistors M5 and
M6 turn on.

[0075] When fifth transistor M5 turns on, the second input
terminal 102 and first output terminal 111 are electrically
coupled to each other. The second clock signal CLK?2 is not
supplied during the first period T1. Hence, second input ter-
minal 102 maintains the high voltage. Accordingly, the high
voltage is output to the first output terminal 111.

[0076] When sixth transistor M6 turns on, first clock signal
CLK1 from the first input terminal 101 is supplied to the first
node N1. In this case, the first node N1 is set to the low
voltage. Accordingly, third and fourth transistors M3 and M4
turn on. When fourth transistor M4 turns on, the voltage of the
first power source VDD is supplied to the first output terminal
111. The voltage of the first power source VDD is set to a
voltage equal (or similar) to the high voltage from the second
input terminal 102. Accordingly, the first output terminal 111
stably maintains the high voltage.

[0077] When third transistor M3 turns on, the second tran-
sistor m2 and first power source VDD are electrically coupled
to each other. Here, the second transistor M2 maintains the
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turn-off state during the first period T1. Hence, the second
node N2 maintains the low voltage regardless of the turn-on
state of third transistor M3.

[0078] When seventh transistor M7 turns on, 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 CLKI.
Accordingly, the first node N1 stably maintains the low volt-
age.

[0079] During a second period T2, supply of the first start
signal FLM1 and first clock signal CLK1 is stopped, Also, the
second clock signal CLK2 is supplied to the second input
terminal 102.

[0080] When supply of the first clock signal CLK1 is
stopped, first and seventh transistors M1 and M7 turn off. In
this case, the second node N2 maintains the low voltage based
on the voltage stored in first capacitor C1. Accordingly, fifth
and sixth transistors M5 and M6 maintain the turn-on state.
[0081] When sixth transistor M6 maintains the turn-on
state, the high voltage from first input terminal 101 is supplied
to the first node N1. When the high voltage is supplied to the
first node N1, third and fourth transistors M3 and M4 are
turned off.

[0082] When fifth transistor M5 maintains the turn-on
state, the second clock signal CLK2 from second input ter-
minal 102 is supplied to the first output terminal 111. In this
case, the voltage of the second node N2 is additionally
dropped by coupling of the first capacitor C1. Accordingly,
fifth transistor M5 stably maintains the turn-on state. The
second clock signal CLK2 supplied to the first output termi-
nal 111 is output as the scan signal to the first scan line S1. In
addition, the second clock signal CLK2 is supplied to the fifth
input terminal 105 of the next stage ST2.

[0083] When the second clock signal CLK2 is additionally
supplied to the second input terminal 102, the third transistor
M3 and second node N2 are electrically coupled to each other.
In this case, third transistor M3 is set to the turn-off state.
Hence, the second node N2 stably maintains the low voltage.
[0084] During a third period T3, first clock signal CLK1 is
supplied to the first input terminal 101. Accordingly, first and
seventh transistors M1 and M7 are turned on. When first
transistor M1 is turned on, the high voltage from the fifth
input terminal 105 is supplied to the second node N2. Accord-
ingly, fifth and sixth transistors M5 and M6 are turned off.
[0085] When seventh transistor M7 turns on, the voltage of
the second power source VSS is supplied to the first node N1.
As a result, third and fourth transistors M3 and M4 turn on.
When fourth transistor M4 is turned on, the voltage of the first
power source VDD is supplied to the first output terminal 111.
[0086] Subsequently. fourth and third transistors M4 and
M3 maintain the turn-on state based on the voltage charged in
second capacitor C2. Accordingly, the first output terminal
104 outputs the voltage of the first power source VDD. Addi-
tionally, when second transistor M2 turns on when the second
clock signal CLK2 is supplied, the voltage of the first power
source VDD is supplied to the second node N2. Accordingly,
fifth and sixth transistors M5 and M6 stably maintain the
turn-off state.

[0087] Thesecond stage ST2 receives the scan signal of the
first stage ST1 through the fifth input terminal 105, to be
synchronized with the second clock signal CLK2 supplied to
the first input terminal 101. In this case, the second stage ST2
outputs the first clock signal CLK1 as the scan signal to the
second scan line S2. The first supply units 300 may progres-
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sively output the scan signal to the scan lines S1 to Sn by
repeating the aforementioned process.

[0088] The process of outputting the emission control sig-
nal from the second supply unit 310 may be as follows.
Initially, the scan signal is output to the first output terminal
111 during the second period. The third clock signal CLK3 is
supplied to the third input terminal 103 and overlaps the scan
signal during at least a partial period. The second start signal
FLM2 is supplied to the sixth input terminal 106 and overlaps
the third clock signal CLK3.

[0089] When the scan signal is supplied to the first output
terminal 111, the eighth transistor M8 turns on. When eighth
transistor M8 turns on, the third clock signal CLK3 from the
third input terminal 103 is supplied to the third node N3.
When the third clock signal CLK3 (e.g., a low voltage) is
supplied to the third node N3, twelfth and thirteenth transis-
tors M12 and M13 turn on.

[0090] When twelfth transistor M12 turns on, the voltage of
the first power source VDD is supplied to the fourth node N4.
When the voltage of the first power source VDD is supplied to
the fourth node N4, fourteenth transistor M14 turns off. When
the thirteenth transistor M13 turns on, the voltage of the first
power source VDD is supplied to the second output terminal
112. The voltage of the first power source VDD, supplied to
the second output terminal 112, is supplied as the emission
control signal to the first emission control line E1. In addition,
the voltage of the first power source VDD is supplied to the
sixth input terminal 106 of the next stage.

[0091] Additionally, ninth and tenth transistors M9 and
M10 turn on by the third clock signal CLK3 supplied to the
third input terminal 103 during the second period T2. When
ninth transistor M9 turns on, the second start signal FLM2 is
supplied to the fourth node N4. The second start signal FLM2
may be set to a voltage equal (or similar) to that of the first
power source VDD. Accordingly, the fourth node N4 stably
maintains the high voltage.

[0092] When tenth transistor M10 turns on, the first power
source VDD and eleventh transistor M11 are electrically
coupled to each other. In this case, eleventh transistor M11 is
set to the turn-off state based on the second start signal FLM2
supplied to the sixth input terminal 106. Hence, the third node
N3 stably maintains the low voltage.

[0093] Subsequently, supply of the second start signal
FLM2 to the sixth input terminal 106 is maintained during the
third period T3 and a fourth period T4. Thus, eleventh tran-
sistor M11 is set to the tum-off state during the third and
fourth periods T3 and T4. When the eleventh transistor M11
is set to the turn-off state, the third node N3 maintains the low
voltage. Accordingly, twelfth and thirteenth transistors M12
and M13 maintain the turn-on state.

[0094] When twelfth transistor M12 maintains the turn-on
state, the voltage of the first power source VDD is supplied to
the fourth node N4 during the third and fourth periods T3 and
T4. Accordingly, fourteenth transistor M14 is set to the turn-
off state. When the thirteenth transistor M13 maintains the
turn-on state, the voltage of the first power source VDD is
output to the second output terminal 112. That is, the emission
control signal is output to the second output terminal 112
during the period in which the second start signal FLM2 is
supplied.

[0095] Supply of the second start signal FLM2 to the sixth
input terminal 106 is stopped during a fifth period T5. The
third clock signal CLK3 is supplied to the third input terminal
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103. When supply of the second start signal FLM2 to the sixth
input terminal 106 is stopped, eleventh transistor M11 turns
on.

[0096] When the third clock signal CLK3 is supplied to the
third input terminal 103, ninth and tenth transistors M9 and
M10 turn on. When ninth transistor M9 turns on, the sixth
input terminal 106 and the fourth node N4 are electrically
coupled to each other. Accordingly, the low voltage is sup-
plied to the fourth node N4. When the low voltage is supplied
to the fourth node N4, fourteenth transistor M14 turns on.
When fourteenth transistor M14 turns on, the voltage of the
second power source VSS (e.g., a voltage higher by Vth of the
fourteenth transistor M14 than that of the second power
source VSS) is supplied to the second output terminal 112.
That is, output of the emission control signal is stopped dur-
ing the fifth period T5.

[0097] When tenth transistor M10 turns on, the voltage of
the first power source VDD is supplied to the third node N3
via tenth and eleventh transistors M10 and M11. When the
voltage of the first power source VDD is supplied to the third
node N3, twelfth and thirteenth transistors M12 and M13 turn
off.

[0098] The fourth clock signal CLK4 is supplied to the
fourth input terminal 104 during a sixth period T6. When the
fourth clock signal CLK4 is supplied to the fourth input
terminal 104, the voltage of the fourth node N4 (set to a
floating state) is additionally dropped. Accordingly, four-
teenth transistor M14 is completely turned on. When four-
teenth transistor M14 is completely turned on, the voltage of
the second output terminal 112 is dropped to the voltage of the
second power source VSS.

[0099] The second stage ST2 receives the emission control
signal of the first stage ST1 through the sixth input terminal
106. Then, the second stage ST2 outputs the voltage of the
first power source VDD as the emission control signal to the
second emission control line E2, based on the width of the
emission control signal supplied from the first stage ST1. In
one embodiment, the second supply units 310 progressively
outputs the emission control signal to the emission control
lines F1 to En by repeating the aforementioned process.
[0100] FIG. 5 illustrates an example of a simulation result
for the scan driver. In FIG. 5, the scan signal is progressively
output to scan lines S1 to S4, and the emission control signal
is progressively output to the emission control lines E1 to En.
That is, the scan driver stably outputs the scan signal and
emission control signal using one stage.

[0101] FIG. 6 illustrates an example of a simulation result
of the emission control signal corresponding to the second
start signal. In FIG. 6, the stage outputs the emission control
signal based on the width of second start signal FLM2. When
the width of the second start signal FLM2 is relatively wide,
the width of the emission control signal is also wide. When
the width of the second start signal FLM2 is relatively narrow,
the width of the emission control signal is also narrow. In this
embodiment, the width ofthe emission control signal is there-
fore controlled based on the width of the second start signal
FLM2.

[0102] The foregoing embodiments have been described
for PMOS transistors. In other embodiments, NMOS transis-
tors may be used.

[0103] By way of summation and review, an organic light
emitting display device includes a data driver to supply data
signals to data lines, a scan driver to progressively supply a
scan signal to scan lines, an emission control driver to pro-
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gressively supply an emission control signal to emission con-
trollines, and a pixel unit having a plurality of pixels coupled
to the scan and data lines.

[0104] Pixels in the pixel unit are selected when a scan
signal is supplied to a scan line, in order to receive a data
signal from a data line. The pixels generate light with a
luminance corresponding to the data signal, to thereby dis-
play animage. The pixels are set to a non-ernission state based
on an emission control signal from an emission control line
during a period in which the data signal is charged.

[0105] Thescandriverincludes stages respectively coupled
to the scan lines. 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 accordance with one or more embodiments, the scan and
emission control signals are generated using one stage,
thereby minimizing a mounting area for the control circuits of
the display device.

[0106] 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 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 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 unit coupled to first, second, and fifth input
terminals, the first supply unit to output a scan signal to
a first output terminal; and

asecond supply unit coupled to the first output terminal and
third, fourth, and sixth input terminals, the second sup-
ply unit to output an emission control signal to a second
output terminal, wherein the second supply unit
includes:

a first transistor between a first power source and the sec-
ond output terminal, the first transistor having a gate
electrode coupled to a first node;

asecond transistor between the second output terminal and
a second power source, the second transistor having a
gate electrode coupled to a second node; and

third and fourth transistors coupled in series between the
first power source and the first node, wherein a gate
electrode of the third transistor is coupled to the third
input terminal and wherein a gate electrode of the fourth
transistor is coupled to the sixth input terminal.

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

the first power source is set to a gate-off voltage, and

the second power source is set to a gate-on voltage.

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

first, second, third, and fourth clock signals are respec-
tively supplied to the first, second, third, and fourth input
terminals,

a first start signal or a scan signal of a previous stage is
supplied to the fifth input terminal, and

a second start signal or an emission control signal of the
previous stage is supplied to the sixth input terminal.
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4. The stage circuit as claimed in claim 3, wherein:

the first and second clock signals have substantially a same
period, and

voltages corresponding to low signals of the first and sec-
ond clock signals do not overlap.

5. The stage circuit as claimed in claim 4, wherein:

the third and fourth clock signals have substantially a same
period, and

voltages corresponding to low signals of the third and
fourth clock signals do not overlap.

6. The stage circuit as claimed in claim 5, wherein the low
signals of the first and fourth clock signals overlap during at
least part of a period.

7. The stage circuit as claimed in claim 5, wherein the low
signals of the second and third clock signals overlap during at
least part of a period.

8. The stage circuit as claimed in claim 1, wherein the
second supply unit includes a first capacitor coupled between
the second node and the fourth input terminal.

9. The stage circuit as claimed in claim 8, wherein the
second supply unit includes:

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

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

a seventh transistor coupled between the first power source
and the second node, the seventh transistor having a gate
electrode coupled to the first node; and

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

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

supply unit includes:

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

a sixth transistor coupled between the first power source
and the third node, the sixth transistor having a gate
electrode coupled to the second input terminal;

a seventh transistor coupled between the sixth transistor
and the first power source, the seventh transistor having
a gate electrode coupled to a fourth node;

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

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

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

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

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

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

11. An organic light emitting display device, comprising:

a plurality of pixels in an area defined by scan lines, data
lines, and emission control lines; and
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adriver which include a number of stages to supply a scan
signal to the scan lines and an emission control signal to
the emission control lines, wherein each of the number
of stages includes:

a first supply unit coupled to first, second, and fifth input
terminals, the first supply unit to output a scan signal to
a first output terminal; and

asecond supply unit coupled to the first output terminal and
third, fourth, and sixth input terminals, the second sup-
ply unit to output an emission control signal to a second
output terminal, wherein the second supply unit
includes:

a first transistor between a first power source and the sec-
ond output terminal, the first transistor having a gate
electrode coupled to a first node;

asecond transistor between the second output terminal and
a second power source, the second transistor having a
gate electrode coupled to a second node; and

third and fourth transistors coupled in series between the
first power source and the first node, wherein a gate
electrode of the third transistor is coupled to the third
input terminal and wherein a gate electrode of the fourth
transistor is coupled to the sixth input terminal.

12. The display device as claimed in claim 11, wherein:

the first power source is set to a gate-off voltage, and

the second power source is set to a gate-on voltage.

13. The display device as claimed in claim 11, wherein:

first, second, third, and fourth clock signals are respec-
tively supplied to the first, second, third and fourth input
terminals of an odd-numbered stage, and

the second, first, fourth, and third clock signals are respec-
tively supplied to the first, second, third, and fourth input
terminals of an even-numbered stage.

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

the first and second clock signals have substantially a same
period, and

voltages corresponding to low signals of the first and sec-
ond clock signals do not overlap.

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

the third and fourth clock signals have substantially a same
period, and
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voltages corresponding to low signals of the third and
fourth clock signals do not overlap.

16. The display device as claimed in claim 15, wherein the
low signals of the first and fourth clock signals overlap during
at least part of a period.

17. The display device as claimed in claim 15, wherein the
low signals of the second and third clock signals overlap
during at least part of a period.

18. The display device as claimed in claim 11, wherein:

a first start signal set to a gate-on voltage or a scan signal of

a previous stage is supplied to the fifth input terminal,
and

a second start signal set to a gate-off voltage or an emission
control signal of the previous stage is supplied to the
sixth input terminal.

19. The display device as claimed in claim 18, wherein:

the first start signal or the scan signal of the previous stage,
supplied to the fifth input terminal, overlaps a clock
signal supplied to the first input terminal, and

the second start signal or the emission control signal of the
previous stage, supplied to the sixth input terminal, over-
laps a clock signal supplied to the third input terminal
one or more times.

20. The display device as claimed in claim 11, wherein the

second supply unit includes:

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

a sixth transistor coupled between the sixth input terminal
and the second node, the sixth transistor having a gate
electrode coupled to the third input terminal,

a seventh transistor coupled between the first power source
and the second node, the seventh transistor having a gate
electrode coupled to the first node;

a first capacitor coupled between the first power source and
the first node; and

a second capacitor coupled between the second node and
the fourth input terminal.
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