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(54) Stage circuit and organic light emitting display using the same

(57) A stage circuit (ST1, ST2, ST3, ST4) includes
an outputting unit (230) having a first node (N1) and a
second node (N2), the output unit (230) configured to
supply a voltage of a first power supply (VDD) or a voltage
of a third input terminal (103) to an output terminal (104)
in accordance with voltages applied to the first node (N1)
and the second node (N2), a first driver (210) configured
to control the voltage of the second node (N2) in accord-
ance with signals of a first input terminal (101), a second
input terminal (102), and the third input terminal (103),
and a second driver (220) configured to control the volt-
age of the first node (N1) in accordance with the signal
of the second input terminal (102) and the voltage of the
second node (N2).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority under 35
U.S.C. § 119 to Korean Patent Application No.
10-2012-0104512, filed on September 20, 2012, in the
Korean Intellectual Property Office, and entitled: "Stage
Circuit and Organic Light Emitting Display Using the
Same,".

BACKGROUND

1. Field

[0002] Embodiments relate to a stage circuit and an
organic light emitting display using the same.

2. Description of the Related Art

[0003] Recently, various flat panel displays (FPD) ca-
pable of reducing weight and volume that are disadvan-
tages of cathode ray tubes (CRT) have been developed.
The FPDs include liquid crystal displays (LCD), field
emission displays (FED), plasma display panels (PDP),
and organic light emitting displays.
[0004] Among the FPDs, the organic light emitting dis-
plays display images using organic light emitting diodes
(OLED) that generate light by re-combination of electrons
and holes. Organic light emitting displays have high re-
sponse speeds and low power consumption. A typical
organic light emitting display supplies currents corre-
sponding to data signals to OLEDs using transistors
formed in pixels so that the OLEDs may emit light.
[0005] Conventional organic light emitting display in-
cludes a data driver for supplying data signals to data
lines, a scan driver for sequentially supplying scan sig-
nals to scan lines, and a pixel unit including a plurality of
pixels coupled to the scan lines and the data lines.
[0006] The pixels included in the pixel unit are selected
when the scan signals are supplied to the scan lines to
receive the data signals from the data lines. The pixels
that receive the data signals generate light components
with predetermined brightness components correspond-
ing to the data signals to display an image.
[0007] The scan driver includes stage circuits coupled
to the scan lines. The stages supply the scan signals to
the scan lines coupled thereto to correspond to signals
supplied thereto.

SUMMARY

[0008] One or more embodiments are directed to pro-
viding a stage circuit, including an outputting unit having
a first node and a second node, the outputting unit being
configured to supply a voltage of a first power supply or
a voltage of a third input terminal to an output terminal in
accordance with voltages applied to the first node and

the second node, a first driver configured to control the
voltage of the second node in accordance with signals
of a first input terminal, a second input terminal, and the
third input terminal, and a second driver configured to
control the voltage of the first node in accordance with
the signal of the second input terminal and the voltage
of the second node.
[0009] The first input terminal may receive an output
signal of a previous stage or a start signal. The second
input terminal may receive a first clock signal. The third
input terminal may receive a second clock signal. The
first clock signal and the second clock signal have the
same period and have phases that do not overlap. The
first clock signal and the second clock signal may have
a period of two horizontal periods 2H and may be supplied
in different horizontal periods as low signals. The output
signal of the previous stage or the start signal may be
supplied to the first input terminal to overlap the first clock
signal.
[0010] The first driver may include a first transistor po-
sitioned between the first input terminal and the second
node, the first transistor having a gate electrode coupled
to the second input terminal, and a second transistor and
a third transistor serially positioned between the second
node and the first power supply. The gate electrode of
the second transistor may be coupled to the third input
terminal and the gate electrode of the third transistor may
be coupled to the first node.
[0011] The outputting unit may include a fourth tran-
sistor positioned the first power supply and the output
terminal, the fourth transistor having a gate electrode
coupled to the first node, a fifth transistor coupled be-
tween the output terminal and the third input terminal,
the fifth transistor having a gate electrode coupled to the
second node, a first capacitor coupled between the sec-
ond node and the output terminal, and a second capacitor
coupled between the first node and the first power supply.
[0012] The second driver may include a sixth transistor
positioned between the first node and the second input
terminal, the sixth transistor having a gate electrode cou-
pled to the second node, and a seventh transistor posi-
tioned between the first node and a second power supply,
having a lower voltage than the first power supply, the
seventh transistor having a gate electrode coupled to the
second input terminal.
[0013] The second driver may include a sixth transistor
between the first node and the second input terminal, the
sixth transistor having a gate electrode coupled to the
second node, and a seventh transistor coupled between
the first node and the second input terminal, the seventh
transistor being diode connected. The seventh transistor
is coupled so that a current may flow from the first node
to the second input terminal.
[0014] The stage circuit may further include a bidirec-
tional driver coupled to the first input terminal, a fifth input
terminal, and the first driver.
[0015] The bidirectional driver may include a tenth tran-
sistor between the first input terminal and the first driver,
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the tenth transistor being turned on when a first control
signal is supplied, and an eleventh transistor between
the fifth input terminal and the first driver, the eleventh
transistor being turned on when a second control signal
is supplied. The first input terminal may receive an output
signal of a previous stage or a start signal and the fifth
input terminal may receive an output signal of a next
stage or a start signal.
[0016] One or more embodiments are directed to an
organic light emitting display, including pixels positioned
in regions partitioned by scan lines and data lines, a data
driver for supplying data signals to the data lines, and a
scan driver including stage circuits coupled to the scan
lines in order to supply scan signals to the scan lines.
Each of the stage circuits may comply to an embodiment
of the stage circuit provided in preceding paragraphs, i.e
each of the stage circuits may include an outputting unit
having a first node and a second node, the outputting
unit being configured to supply a voltage of a first power
supply or a voltage of a third input terminal to an output
terminal in accordance with voltages applied to the first
node and the second node, a first driver configured to
control the voltage of the second node in accordance
with signals of a first input terminal, a second input ter-
minal, and the third input terminal, and a second driver
configured to control the voltage of the first node in ac-
cordance with the signal of the second input terminal and
the voltage of the second node.
[0017] A clock signal supplied to the third input terminal
may be used as the scan signal. The first input terminal
may receives a start signal or a scan signal of a previous
stage. The second input terminals of odd stage circuits
may receive a first clock signal and the third input termi-
nals of odd stage circuits receive a second clock signal.
The second input terminals of even stage circuits may
receive the second clock signal and the third input termi-
nals of even stage circuits receive the first clock signal.
The first clock signal and the second clock signal may
have the same period and may have phases that do not
overlap.
[0018] The first driver may include a first transistor po-
sitioned between the first input terminal and the second
node, the first transistor having a gate electrode coupled
to the second input terminal, and a second transistor and
a third transistor serially positioned between the second
node and the first power supply. The gate electrode of
the second transistor may be coupled to the third input
terminal and the gate electrode of the third transistor may
be coupled to the first node.
[0019] The outputting unit may include a fourth tran-
sistor positioned the first power supply and the output
terminal, the fourth transistor having a gate electrode
coupled to the first node, a fifth transistor coupled be-
tween the output terminal and the third input terminal,
the fifth transistor having a gate electrode coupled to the
second node, a first capacitor coupled between the sec-
ond node and the output terminal, and a second capacitor
coupled between the first node and the first power supply.

[0020] The second driver may include a sixth transistor
positioned between the first node and the second input
terminal, the sixth transistor having a gate electrode cou-
pled to the second node, and a seventh transistor posi-
tioned between the first node and a second power supply,
having a lower voltage than the first power supply, the
seventh transistor having a gate electrode coupled to the
second input terminal.
[0021] The second driver may include a sixth transistor
between the first node and the second input terminal, the
sixth transistor having a gate electrode coupled to the
second node, and a seventh transistor coupled between
the first node and the second input terminal, the seventh
transistor being diode connected. The seventh transistor
is coupled so that a current may flow from the first node
to the second input terminal.
[0022] The stage circuit may further include a bidirec-
tional driver coupled to the first input terminal, a fifth input
terminal, and the first driver.
[0023] The bidirectional driver may include a tenth tran-
sistor between the first input terminal and the first driver,
the tenth transistor being turned on when a first control
signal is supplied, and an eleventh transistor between
the fifth input terminal and the first driver, the eleventh
transistor being turned on when a second control signal
is supplied. The first input terminal may receive an output
signal of a previous stage or a start signal and the fifth
input terminal may receive an output signal of a next
stage or a start signal.
[0024] The start signal or the scan signal of the previ-
ous stage supplied to the first input terminal may overlap
the clock signal supplied to the second input terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Features will become apparent to those of or-
dinary skill in the art by describing in detail exemplary
embodiments with reference to the attached drawings in
which:
[0026] FIG. 1 illustrates a view of an organic light emit-
ting display according to an embodiment;
[0027] FIG. 2 illustrates a view of an embodiment of
the scan driver illustrated in FIG. 1;
[0028] FIG. 3 illustrates a circuit diagram of a first em-
bodiment of the stage circuits illustrated in FIG. 2;
[0029] FIG. 4 illustrates a waveform diagram of a meth-
od of driving the stage circuits illustrated in FIG. 3;
[0030] FIG. 5 illustrates a waveform diagram of simu-
lation results of the stage circuits of FIG. 3;
[0031] FIG. 6 illustrates a circuit diagram of stage cir-
cuits according to a second embodiment; and
[0032] FIG. 7 illustrates a circuit diagram of stage cir-
cuits according to a third embodiment.

DETAILED DESCRIPTION

[0033] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
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ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey exemplary im-
plementations to those skilled in the art.
Like reference numerals refer to like elements through-
out.
It will also be understood that when an element is referred
to as being "between", "connected to", or "coupled to"
another element, it can be directly between, connected
or coupled to the other element or intervening elements
may be present. In contrast, when an element is referred
to as being "directly between," "directly connected to", or
"directly coupled to" another element, there are no inter-
vening elements present.
Hereinafter, a stage circuit, also called a stage, and an
organic light emitting display using the same will be de-
scribed in detail as follows with reference to FIGs. 1 to 7
in which exemplary embodiments by which those who
skilled in the art may easily perform the present inventive
concept are included.
[0034] FIG. 1 illustrates a view of an organic light emit-
ting display according to an embodiment. Referring to
FIG. 1, the organic light emitting display according to the
embodiment includes a pixel unit 40 having pixels 30
positioned at the intersections of scan lines S1 to Sn and
data lines D1 to Dm, a scan driver 10 for driving the scan
lines S1 to Sn, a data driver 20 for driving the data lines
D1 to Dm, and a timing controller 50 for controlling the
scan driver 10 and the data driver 20.
[0035] The scan driver 10 supplies scan signals to the
scan lines S1 to Sn. For example, the scan driver 10 may
sequentially supply the scan signals to the scan lines S1
to Sn. In this case, the pixels 30 are selected in units of
horizontal lines. For this purpose, the scan driver 10 in-
cludes a stage circuit (shown in FIG. 2) coupled to the
scan lines S1 to Sn.
[0036] The data driver 20 supplies data signals to the
data lines D1 to Dm in synchronization with the scan sig-
nals. Then, voltages corresponding to the data signals
are charged in the pixels 30 selected by the scan signals.
[0037] The timing controller 50 controls the scan driver
10 and the data driver 20. In addition, the timing controller
50 transmits data (not shown) from the outside to the
data driver 20.
[0038] The pixels 30 are selected when the scan sig-
nals are supplied to charge the voltages corresponding
to the data signals and supply currents corresponding to
the charged voltages to organic light emitting diodes (not
shown) to generate light components with predetermined
brightness components.
[0039] FIG. 2 illustrates a view of an embodiment of
the scan driver illustrated in FIG. 1. In FIG. 2, for conven-
ience, four stages will be illustrated.
[0040] Referring to FIG. 2, the scan driver 10 includes
a plurality of stages ST1 to ST4. The stages ST1 to ST4
are coupled to the scan lines S1 to S4, respectively, and

are driven in accordance with clock signals CLK1 and
CLK2. The stages ST1 to ST4 may have the same circuit
layout. Each of the stages ST1 to ST4 includes a first
input terminal 101 to a third input terminal 103 and an
output terminal 104.
[0041] The first input terminal 101 of each of the stages
ST1 to ST4 receives the output signal, i.e., the scan sig-
nal, of a previous stage or a start signal SSP. For exam-
ple, the first input terminal 101 of the first stage ST1 re-
ceives the start signal SSP and the first input terminals
101 of the remaining stages ST2 to ST4 receive the out-
put signal of the previous stage.
[0042] The second input terminal 102 of an ith (i is odd
or even) stage STi receives the first clock signal CLK1
and the third input terminal 103 of the ith stage STi re-
ceives the second clock signal CLK2. The second input
terminal 102 of an (i+1)th stage STi receives the second
clock signal CLK2 and the third input terminal 103 of the
(i+1)th stage STi receives the first clock signal CLK1.
[0043] The first clock signal CLK1 and the second clock
signal CLK2 have the same period and have phases that
do not overlap. For example, when a period in which a
scan signal is supplied to one scan line is referred to as
a 1 horizontal period 1 H, the clock signals CLK1 and
CLK2 have periods of 2H and are supplied in different
horizontal periods. In particular, times when the first and
second clock signals CLK1 and CLK2 are supplied, e.g.,
the first and second clock signals CLK1 and CLK2 have
a low level, do not overlap, although times when the first
and second clock signals CLK1 and CLK2 are not sup-
plied may overlap, e.g., both the first and second clock
signals CLK1 and CLK2 may have a high level at the
same time.
[0044] FIG. 3 illustrates a circuit diagram of a first em-
bodiment of the stages illustrated in FIG. 2. In FIG. 3, for
convenience, the first stage ST1 and the second stage
ST2 will be illustrated. In FIG. 3, transistors are PMOS
transistors. However, embodiments are not limited to the
above. For example, the transistors may be NMOS tran-
sistors. Referring to FIG. 3, the stage ST1 according to
the first embodiment includes a first driver 210, a second
driver 220, and an outputting unit 230.
[0045] The outputting unit 230 controls a voltage sup-
plied to the output terminal 104 in accordance with volt-
ages applied to a first node N1 and a second node N2.
For this purpose, the outputting unit 230 includes a fourth
transistor M4, a fifth transistor M5, a first capacitor C1,
and a second capacitor C2.
[0046] The fourth transistor M4 is positioned between
a first power supply VDD and the output terminal 104. A
gate electrode of the fourth transistor M4 is coupled to
the first node N1. The fourth transistor M4 controls cou-
pling between the first power supply VDD and the output
terminal 104 in accordance with the voltage applied to
the first node N1. Here, the first power supply VDD is set
as a gate off voltage, for example, a high level voltage.
[0047] The fifth transistor M5 is positioned between the
output terminal 104 and the third input terminal 103. A
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gate electrode of the fifth transistor M5 is coupled to the
second node N2. The fifth transistor M5 controls coupling
between the output terminal 104 and the third input ter-
minal 103 in accordance with the voltage applied to the
second node N2.
[0048] The first capacitor C1 is coupled between the
second node N2 and the output terminal 104. The first
capacitor C1 charges the voltage corresponding to turn
on and off of the fifth transistor M5.
[0049] The second capacitor C2 is coupled between
the first node N1 and the first power supply VDD. The
second capacitor C2 charges the voltage applied to the
first node N1.
[0050] The first driver 210 controls the voltage of the
second node N2 in accordance with signals supplied to
the first input terminal 101 to the third input terminal 103.
For this purpose, the first driver 210 includes a first tran-
sistor M1, a second transistor M2, and a third transistor
M3.
[0051] The first transistor M1 is positioned between the
first input terminal 101 and the second node N2. A gate
electrode of the first transistor M1 is coupled to the sec-
ond input terminal 102. The first transistor M1 controls
coupling between the first input terminal 101 and the sec-
ond node N2 in accordance with the voltage supplied to
the second input terminal 102.
[0052] The second transistor M2 and the third transis-
tor M3 are serially coupled between the second node N2
and the first power supply VDD. In particular, the second
transistor M2 is positioned between the third transistor
M3 and the second node N2. A gate electrode of the
second transistor M2 is coupled to the third input terminal
103. The second transistor M2 controls coupling between
the third transistor M3 and the second node N2 in ac-
cordance with the voltage supplied to the third input ter-
minal 103.
[0053] The third transistor M3 is positioned between
the second transistor M2 and the first power supply VDD.
A gate electrode of the third transistor M3 is coupled to
the first node N1. The third transistor M3 controls coupling
between the second transistor M2 and the first power
supply VDD in accordance with the voltage of the first
node N1.
[0054] The second driver 220 controls the voltage of
the first node N1 in accordance with signals supplied to
the second input terminal 102 and the second node N2.
For this purpose, the second driver 220 includes a sixth
transistor M6 and a seventh transistor M7.
[0055] The sixth transistor M6 is positioned between
the first node N1 and the second input terminal 102. A
gate electrode of the sixth transistor M6 is coupled to the
second node N2. The sixth transistor M6 controls cou-
pling between the first node n1 and the second input ter-
minal 102 in accordance with the voltage of the second
node N2.
[0056] The seventh transistor M7 is positioned be-
tween the first node N1 and a second power supply VSS.
A gate electrode of the seventh transistor M7 is coupled

to the second input terminal 102. The seventh transistor
M7 controls coupling between the first node N1 and the
second power supply VSS in accordance with the voltage
of the second input terminal 102. Here, the second power
supply VSS is set as a gate on voltage, e.g., a low level
voltage.
[0057] FIG. 4 illustrates a waveform diagram of a meth-
od of driving the stage circuits illustrated in FIG. 3. In FIG.
4, for convenience, operation processes will be described
using the first stage ST1.
[0058] Referring to FIG. 4, the first clock signal CLK1
and the second clock signal CLK2 have two horizontal
periods and are supplied in different horizontal periods.
The start signal SSP (or the output signal of the previous
stage) is supplied in synchronization with the clock signal
CLK1 or CLK2 supplied to the second input terminal 102.
[0059] In detail, during a third horizontal period, the
start signal SSP is supplied in synchronization with the
first clock signal CLK1. When the first clock signal CLK1
is supplied, the first transistor M1 and the seventh tran-
sistor M7 are turned on. When the first transistor M1 is
turned on, the first input terminal 101 and the second
node N2 are electrically coupled to each other. In this
case, the second node N2 is set to be at a low voltage
by the start signal SSP supplied to the first input terminal
101. When the second node N2 is set to be at the low
voltage, the fifth transistor M5 and the sixth transistor M6
are turned on.
[0060] When the fifth transistor M5 is turned on, the
third input terminal 103 and the output terminal 104 are
electrically coupled to each other. Here, the third input
terminal 103 is set to be at a high voltage, i.e., the second
clock signal CLK2, so that the high voltage is output to
the output terminal 104. When the sixth transistor M6 is
turned on, the second input terminal 102 and the first
node N1 are electrically coupled to each other. Then, the
voltage of the first clock signal CLK1 supplied to the sec-
ond input terminal 102, that is, a low voltage is supplied
to the first node N1. Additionally, since the seventh tran-
sistor M7 is turned on, the voltage of the second power
supply VSS is supplied to the first node N1. Here, the
voltage of the second power supply VSS is set as the
same voltage as (or a similar voltage to) the first clock
signal CLK1 so that the first node N1 stably maintains
the low voltage.
[0061] When the low voltage is supplied to the first
node N1, the fourth transistor M4 and the third transistor
M3 are turned on. When the third transistor M3 is turned
on, the first power supply VDD and the second transistor
M2 are electrically coupled to each other. Here, since the
second transistor M2 is set to be in a turn off state, al-
though the third transistor M3 is turned on, the second
node N2 stably maintains the low voltage. When the
fourth transistor M4 is turned on, the voltage of the first
power supply VDD is supplied to the output terminal 104.
Here, the voltage of the first power supply VDD is set as
the same voltage as the high voltage supplied to the third
input terminal 103 so that the output terminal 104 stably
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maintains the high voltage.
[0062] Then, supply of the start signal SSP and the
first clock signal CLK1 is stopped. When the supply of
the first clock signal CLK1 is stopped, the first transistor
M1 and the seventh transistor M7 are turned off. At this
time, the fifth transistor M5 and the sixth transistor M6
maintain a turn on state in accordance with the voltage
stored in the first capacitor C1.
[0063] When the fifth transistor M5 maintains the turn
on state, the output terminal 104 and the third input ter-
minal 103 maintain electric coupling. Therefore, the out-
put terminal 104 receives the high voltage from the third
input terminal 103.
[0064] On the other hand, since the sixth transistor M6
maintains the turn on state, the first node N1 and the
second input terminal 102 are electrically coupled to each
other. Here, the voltage of the second input terminal 102
is set as a high voltage as the supply of the first clock
signal CLK1 is stopped so that the first node N1 is set to
be at the high voltage. When the high voltage is supplied
to the first node N1, the fourth transistor M4 is turned off.
[0065] Then, in the fourth horizontal period, the second
clock signal CLK2 is supplied to the third input terminal
103. At this time, since the fifth transistor M5 is set to be
in the turn on state, the second clock signal CLK2 sup-
plied to the third input terminal 103 is supplied to the
output terminal 104. In this case, the output terminal 104
outputs the second clock signal CLK2 as a scan signal
to the scan line S1.
[0066] After the scan signal is output to the scan line
S1, the first clock signal CLK1 is supplied in the fifth hor-
izontal period. When the first clock signal CLK1 is sup-
plied, the first transistor M1 and the seventh transistor
M7 are turned on. When the fifth transistor M1 is turned
on, the first input terminal 101 and the second node N2
are electrically coupled to each other. At this time, the
start signal SSP is not supplied to the first input terminal
101 so that the first input terminal 101 is set to be at the
high voltage. Therefore, when the first transistor M1 is
turned on, the high voltage is supplied to the second node
N2 so that the fifth transistor M5 and the sixth transistor
M6 are turned off.
[0067] When the seventh transistor M7 is turned on,
the second power supply VSS is supplied to the first node
N1 so that the third transistor M3 and the fourth transistor
M4 are turned on. When the fourth transistor M4 is turned
on, the voltage of the first power supply VDD is supplied
to the output terminal 104. Then, the fourth transistor M4
and the third transistor M3 maintain a turn on state in
accordance with the voltage charged in the second ca-
pacitor C2 so that the output terminal 104 stably receives
the voltage of the first power supply VDD.
[0068] In addition, when the second clock signal CLK2
is supplied, the second transistor M2 is turned on. At this
time, since the third transistor M3 is set to be in the turn
on state, the voltage of the first power supply VDD is
supplied to the second node N2. In this case, the fifth
transistor M5 and the sixth transistor M6 stably maintain

a turn off state.
[0069] The second stage ST2 receives the output sig-
nal (that is, the scan signal) of the first stage ST1 in syn-
chronization with the second clock signal CLK2. In this
case, the second stage ST2 outputs the scan signal to
the second scan line S2 in synchronization with the first
clock signal CLK1 during the fifth horizontal period. In
practice, the stages ST repeat the above-described proc-
esses to sequentially output the scan signals to the scan
lines.
[0070] FIG. 5 illustrates a waveform diagram of simu-
lation results of the stage circuits of FIG. 3. Referring to
FIG. 5, the scan driver using the stage circuits according
to the first embodiment sequentially supplies the scan
signals to the scan lines. In addition, the stage circuits
according to the first embodiment output the scan signals
to the scan lines using only the first clock signal CLK1
and the second clock signal CLK2. That is, the stage
circuits according to the present invention do not receive
additional initializing signals so that the width of the scan
signals may be set to be large (for example, 1 H).
[0071] FIG. 6 illustrates a circuit diagram of stages ac-
cording to a second embodiment. In FIG. 6, the same
elements as those of FIG. 3 will be denoted by the same
reference numerals and detailed description thereof will
not be repeated.
[0072] Referring to FIG. 6, in the stage according to
the second embodiment, a second driver 220a includes
a seventh transistor M7’ diode-connected between the
first node N1 and the second input terminal 102. That is,
the seventh transistor M7’ is diode-connected so that a
current may flow from the first node N1 to the second
input terminal 102. In this case, when a low voltage is
supplied to the second input terminal 102, the voltage of
the first node N1 is reduced to the low voltage. Since the
other operation processes are the same as the operation
processes of the stage according to the first embodiment,
the operation processes will not be repeated.
[0073] FIG. 7 illustrates a circuit diagram of stage cir-
cuits according to a third embodiment. In FIG. 7, the same
elements as those of FIG. 3 are denoted by the same
reference numerals and detailed description thereof will
not be repeated.
[0074] Referring to FIG. 7, the stage circuit according
to the third embodiment further includes a bidirectional
driver 240. The bidirectional driver 240 performs control
so that the scan signal may be supplied in a first direction
(from the first scan line S1 to the nth scan line Sn) or in
a second direction (from the nth scan line Sn to the first
scan line S1). For this purpose, the bidirectional driver
240 includes a 10th transistor M10 and an 11th transistor
M11.
[0075] The 10th transistor M10 is coupled between the
first input terminal 101 and the first driver 210. The 10th
transistor M10 is turned on when a first control signal
CS1 is supplied. Here, the first input terminal 101 re-
ceives the scan signal of a previous stage (or the start
signal).
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[0076] The 11th transistor M11 is coupled between a
fifth input terminal 105 and the first driver 210. The 11th
transistor M11 is turned on when a second control signal
CS2 is supplied. Here, the fifth input terminal 105 re-
ceives the scan signal of a next stage (or the start signal).
[0077] In describing operation processes, when the
first control signal CS1 is supplied, the 10th transistor
M10 is turned on. When the 10th transistor M10 is turned
on, the stages are driven in accordance with the scan
signal of the previous stage so that the scan signals are
sequentially output in the first direction.
[0078] When the second control signal CS2 is sup-
plied, the 11th transistor M11 is turned on. When the 11th
transistor M11 is turned on, the stages are driven in ac-
cordance with the scan signals of the next stage so that
the scan signals are output in the second direction. Since
the other driving processes are the same as the driving
processes of the stage according to the first embodiment,
detailed description thereof will not be repeated.
[0079] By way of summation and review, embodiments
provide stages having a reduced number of transistors
and that output scan signals only using first and second
clock signals. In contrast, conventional stage circuits in-
cludes a plurality of transistors, e.g., at least ten transis-
tors, to supply the scan signals and/or require use of in-
itializing signal in addition to the first and second clock
signals. When a number of transistors in a stage increas-
es, process yield deteriorates, so that stability of driving
is deteriorated. When more initializing signals are re-
quired, there is less time for supplying scan signals,
therey reducing stability. When a number of transistors
is increased and/or more initializing signals are required,
complexity increases. Therefore, stages according to
embodiments, and an organic light emitting display using
the same, improve stability and reduce complexity.
[0080] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive 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 em-
bodiments unless otherwise specifically indicated. Ac-
cordingly, 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 scope of the present invention
as set forth in the following claims.

Claims

1. A stage circuit (ST1, ST2, ST3, ST4), comprising:

an outputting unit (230) having a first node (N1)
and a second node (N2), the outputting unit

(230) being configured to supply a voltage of a
first power supply (VDD) or a signal of a third
input terminal (103) to an output terminal (104)
in accordance with voltages applied to the first
node (N1) and the second node (N2);
a first driver (210) configured to control the volt-
age of the second node (N2) in accordance with
signals of a first input terminal (101), a second
input terminal (102), and the third input terminal
(103); and
a second driver (220, 220’) configured to control
the voltage of the first node (N1) in accordance
with the signal of the second input terminal (102)
and the voltage of the second node (N2).

2. The stage circuit as claimed in claim 1, wherein the
first driver (210) includes:

a first transistor (M1) between the first input ter-
minal (101) and the second node (N2), the first
transistor (M1) having a gate electrode coupled
to the second input terminal (102); and
a second transistor (M2) and a third transistor
(M3) serially positioned between the second
node (N2) and the first power supply (VDD),
wherein a gate electrode of the second transistor
(M2) is coupled to the third input terminal (103),
and
wherein a gate electrode of the third transistor
(M3) is coupled to the first node (N1).

3. The stage circuit as claimed in claim 1 or 2, wherein
the outputting unit (230) includes:

a fourth transistor (M4) between the first power
supply (VDD) and the output terminal (104), the
fourth transistor (M4) having a gate electrode
coupled to the first node (N1);
a fifth transistor (M5) between the output termi-
nal (104) and the third input terminal (103), the
fifth transistor (M5) having a gate electrode cou-
pled to the second node (N2);
a first capacitor (C1) between the second node
(N2) and the output terminal (104); and
a second capacitor (C2) between the first node
(N1) and the first power supply (VDD).

4. The stage circuit as claimed in one of claims 1 to 3,
wherein the second driver (220) includes:

a sixth transistor (M6) between the first node
(N1) and the second input terminal (102), the
sixth transistor (m6) having a gate electrode
coupled to the second node (M2); and
a seventh transistor (M7) between the first node
(N1) and a second power supply (VSS), the sec-
ond power supply (VSS) having a lower voltage
than the first power supply (VDD), the seventh
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transistor (M7) having a gate electrode coupled
to the second input terminal (102).

5. The stage circuit as claimed in one of claims 1 to 4,
wherein the second driver (220’) includes:

a sixth transistor (M6) between the first node
(N1) and the second input terminal (102), the
sixth transistor (M6) having a gate electrode
coupled to the second node (n2); and
a seventh transistor (M7) between the first node
(N1) and the second input terminal (102), the
seventh transistor (M7) being diode connected.

6. The stage circuit as claimed in claim 5, wherein the
seventh transistor (M7) is coupled so that a current
flows from the first node (N1) to the second input
terminal (102).

7. The stage circuit as claimed in one of claims 1 to 6,
further comprising a bidirectional driver (240) cou-
pled to the first input terminal (101), a fifth input ter-
minal (105), and the first driver (210).

8. The stage circuit as claimed in claim 7, wherein the
bidirectional driver (240) includes:

a tenth transistor (M10) positioned between the
first input terminal (101) and the first driver (210),
the tenth transistor (M10) being turned on when
a first control signal (CS1) is supplied; and
an eleventh transistor (M11) positioned between
the fifth input terminal (M105) and the first driver
(210), the eleventh transistor (M11) being turned
on when a second control signal (CS2) is sup-
plied.

9. An organic light emitting display, comprising:

pixels (30) positioned in regions partitioned by
scan lines (S1 to Sn) and data lines (D1 to Dm);
a data driver (20) for supplying data signals to
the data lines (D1 to Dm); and
a scan driver (10) including stage circuits (ST1,
ST2, ST3, ST4) coupled to the scan lines (S1 to
Sn) in order to supply scan signals to the scan
lines (S1 to Sn),
wherein each of the stage circuits (ST1, ST2,
ST3, ST4) is according to one of the preceding
claims.

10. The organic light emitting display as claimed in claim
9, wherein a clock signal (CLK1, CLK2) supplied to
the third input terminal (103) is used as the scan
signal.

11. The organic light emitting display as claimed in claim
9 or 10, wherein the first input terminal receives a

scan signal of a previous stage or a start signal.

12. The organic light emitting display as claimed in one
of claims 9 to 11,
wherein second input terminals (102) of odd stage
circuits (ST1, ST3) receive a first clock signal (CLK1)
and third input terminals (103) of odd stage circuits
(ST1, ST3) receive a second clock signal (CLK2),
and
wherein second input terminals (102) of even stage
circuits (ST2, ST4) receive the second clock signal
(CLK2) and third input terminals (103) of even stage
circuits (ST2, ST4) receive the first clock signal
(CLK1).

13. The organic light emitting display as claimed in claim
12, wherein the first clock signal (CLK1) and the sec-
ond clock signal (CLK2) have the same period and
have phases that do not overlap.

14. The organic light emitting display as claimed in claim
13,
wherein the first clock signal (CLK1) and the second
clock signal (CLK2) have a period equal to two hor-
izontal periods 2H and are supplied in different hor-
izontal periods as low signals.

15. The organic light emitting display as claimed in one
of claims 11 to 14, wherein the output signal of the
previous stage or the start signal (SSP) is supplied
to the first input terminal to overlap the first clock
signal (CLK1).

16. The organic light emitting display as claimed in one
of claims 11 to 15, each stage circuit further com-
prising a bidirectional driver (240) coupled to the first
input terminal (101), a fifth input terminal (105), and
the first driver (210),
wherein each of the first input terminals (101) of next
stage circuits (ST2,ST3, ST4) receives an output sig-
nal (S1, S2, S3) of one of previous stage circuits
(ST1, ST2, ST3),
wherein each of the fifth input terminals (105) of the
previous stage circuits (ST1, ST2, ST3) receives an
output signal (S2, S3, S4) of one of the next stage
circuits (ST2,ST3, ST4), and
wherein the first input terminal (101) of a first stage
circuit (ST1) and the fifth input terminal (105) of a
last stage circuit (ST4) receive the start signal.
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