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(57) A scan driving circuit and an organic light emit-
ting display using the same. A first scan driver having a
plurality of first stages sequentially outputs a selection
signal, and a second scan driver having a plurality of

second stages sequentially outputs an emission signal.
Each of the first and second stages are configured so as
to have substantially zero static current, and operation
speed can be optimized without significant increase in
power consumption.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an organic light
emitting display, and more particularly to a light emitting
display and a driving method and circuit thereof, which
may reduce the number of output lines in a data driver.

2. Description of the Related Technology

[0002] In general, an organic light emitting display
electrically excites an organic compound such that it
emits light. Circuits use voltage or current to drive an
array of organic emitting cells so as to display images.
Such an organic emitting cell often includes an anode
formed of indium tin oxide (ITO), an organic thin film, and
a cathode layer formed of metal.
[0003] The organic thin film has a multi-layer structure
including an emitting layer (EML), an electron transport
layer (ETL), and a hole transport layer (HTL) so as to
maintain balance between electrons and holes and im-
prove emitting efficiencies. The organic thin film may fur-
ther include an electron injection layer (EIL) and a hole
injecting layer (HIL).
[0004] Methods for driving organic emitting cells in-
clude a passive matrix method, and an active matrix
method using thin film transistors (TFTs) or metal oxide
semiconductor field effect transistors (MOSFETs). The
passive matrix has cathode lines and anode lines cross-
ing with each other, and selectively drives a cathode line
and an anode line. The active matrix connects a TFT and
a capacitor with each ITO pixel electrode to store a volt-
age according to the capacitor. The active matrix method
is classified as either a voltage programming method or
a current programming method according to signals sup-
plied for storing the voltage at the capacitor.
[0005] The active matrix type of organic light emitting
display includes a display panel, a data driving circuit, a
scan driving circuit, and a timing controller. The scan driv-
ing circuit receives a scan drive control signal from the
timing controller, generates a scan signal, and sequen-
tially provides the scan signal to scan lines of the display
panel.
[0006] That is, the scan driving circuit functions to se-
quentially generate the scan signal to be provided to the
display panel in order to drive pixels included in the dis-
play panel.
[0007] FIG. 1 is a block diagram showing a conven-
tional scan driving circuit. With reference to FIG. 1, the
conventional scan driving circuit includes a plurality of
stages ST 1 to STn, which are connected to a start pulse
SP input line. The plurality of stages ST1 to STn sequen-
tially shifts a clock pulse in response to a start clock SP
so as to generate output signals SO1 to Son. In this case,
each of second to n-th stages ST2 to STn receives and

shifts an output signal of a previous stage as a start pulse.
[0008] Accordingly, the stages generate output signals
SO1 to SOn in such a way that the start pulse is sequen-
tially shifted, and provide the output signals to a matrix
pixel array.
[0009] FIG. 2 is a circuit diagram of a stage in the scan
driving circuit shown in FIG. 1. FIG. 3 is an input/output
waveform diagram of the stage shown in FIG. 2. Referring
to FIG. 2 and FIG. 3, each stage uses a master-slave
flip-flop. When a clock clk is at low level, such a flip-flop
continues to receive an input and maintains a previous
output.
[0010] In contrast, when the clock elk has a high logic
level, the flip-flop maintains an input IN received when
the clock clk is at the low level, and outputs the received
signal even if the input IN changes.
[0011] In the aforementioned circuit, an inverter includ-
ed in the flip-flop, shown in FIG. 2, has a problem in that
a static current flows when an input thereof is at low level.
Furthermore, in the flip-flop, the number of inverters hav-
ing received a high-level input is the same number as
that of inverters having received a low-level input. Ac-
cordingly, the static current constantly flows through half
of the inverters in the flip-flop, thereby causing excessive
power consumption.
[0012] In addition, FIG. 2 shows an embodiment of the
inverter circuit. According to this embodiment the high
level output of the inverter is determined according to the
ratio of resistance values of first and second PMOS tran-
sistors M1 and M2. The low level output of the inverter
is determined according to the threshold voltage of the
first PMOS transistor M1.
[0013] Due to manufacturing variations, resistance
and threshold parameters vary significantly from transis-
tor to transistor. This is a significant problem because
the transistors for organic light emitting displays often
have high manufacturing variability. As a result, the per-
formance of the circuit of FIG. 2 is uncertain. For example,
threshold variation causes the low level output of each
inverter to vary. As a result, when a low level output from
a first inverter having an uncertain value is provided as
the input to a second inverter, the second inverter may
have a degraded high output level because the uncertain
low value results in uncertain pull-up resistance in the
first PMOS transistor of the second inverter.
[0014] Furthermore, in the inverter, when outputting a
high level, a constant electric current flows through both
the first and second PMOS transistors M1 and M2. This
results in constant power consumption. Also, the con-
stant electric current flowing in the second PMOS tran-
sistor M2 causes slower rise times for the inverter output
signal.
[0015] The present invention sets out to overcome the
above problems with the prior art.
[0016] Accordingly, a first aspect of the invention pro-
vides a scan driving circuit as st out in Claim 1; a second
aspect of the invention provides a scan driving circuit as
set out in Claim 3 and a third aspect of the invention
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provides an organic light emitting display as set out in
Claim 17.
[0017] Preferred features of the invention are as set-
out in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/or other aspects and advantages
will become apparent and more readily appreciated from
the following description of embodiments, taken in con-
junction with the accompanying drawings of which:
[0019] FIG. 1 is a block diagram showing a conven-
tional scan driving circuit;
[0020] FIG. 2 is a circuit diagram of a stage in the scan
driving circuit shown in FIG. 1;
[0021] FIG. 3 is an input/output waveform diagram of
the stage shown in FIG. 2;
[0022] FIG. 4 is a block diagram showing an organic
light emitting display according to one embodiment;
[0023] FIG. 5 is a circuit diagram showing an example
of a pixel circuit arranged at each pixel region of the or-
ganic light emitting display shown in FIG. 4;
[0024] FIG. 6 is a waveform diagram of selection and
emission signals that are supplied to the pixel circuit
shown in FIG. 5;
[0025] FIG. 7 is a block diagram showing a configura-
tion of a scan driving circuit according to one embodi-
ment;
[0026] FIG. 8 is a circuit diagram of a stage in the scan
driving circuit shown in FIG. 7; and
[0027] FIG. 9 is an input/output waveform diagram of
the stage shown in FIG. 8.

DETAILED DESCRIPTION OF CERTAIN INVENTIVE 
EMBODIMENTS

[0028] Hereinafter, certain inventive embodiments will
be described with reference to the accompanying draw-
ings. Here, when a first element is connected to a second
element, the first element may be directly connected to
the second element or may be indirectly connected to
the second element via a third element. Further, non-
relevant, elements are omitted for clarity. Also, like ref-
erence numerals refer to like elements throughout.
[0029] FIG. 4 is a block view showing an organic light
emitting display according to one embodiment.
[0030] As shown in FIG. 4, the organic light emitting
display according to one inventive embodiment includes
an organic light emitting display panel (referred to as "dis-
play panel" hereinafter) 100, a data driving circuit 200,
and a scan driving circuit. The scan driving circuit in-
cludes a first scan driver 310 and a second scan driver
320. The first scan driver 310 provides a selection signal.
The second scan driver 320 provides an emission signal.
[0031] The display panel 100 includes a plurality of da-
ta lines D 1 through Dn, a plurality of signal lines S1 to
Sm and E1 to Em, and a plurality of pixel circuits 110.
The plurality of data lines D1 through Dn are arranged in

a row direction. The plurality of signal lines S1 to Sm and
E1 to Em are arranged in a column direction. The plurality
of pixel circuits 110 are arranged in a matrix pattern.
[0032] Here, the signal lines S1 to Sm and E1 to Em
include a plurality of selection signal lines S1 to Sm for
transferring a selection signal so as to select a pixel, and
a plurality of emission signal lines E1 to Em for transfer-
ring an emission signal to control an emission period of
an organic light emitting diode.
[0033] Further, pixel circuits 110 are formed at a pixel
regions defined by the data lines D1 through Dn, the se-
lection signal lines S1 to Sm, and the emission signal
lines E1 to Em.
[0034] The data driving circuit 200 applies a data cur-
rent IDATA to the data lines D1 through Dn. The first scan
driver 310 of the scan driving circuit 300 sequentially ap-
plies a selecting signal for selecting a pixel circuit 110 to
the selection signal lines S 1 to Sm. Further, the second
scan driver 320 applies an emission signal for controlling
a luminance of the pixel circuit 110 to the emission signal
lines E 1 to Em.
[0035] FIG. 5 is a circuit diagram showing an example
of a pixel circuit shown in FIG. 4. However, in order to
help understanding of the pixel circuit, only a pixel circuit
connected to a j-th data line Dj and i-th signal lines Si
and Ei is shown in FIG. 5.
[0036] As shown in FIG. 5, the pixel circuit according
to one embodiment includes an organic light emitting di-
ode OLED, transistors m1 to m4, and a capacitor Cst.
Here, although PMOS transistors are used for each of
the transistors m1 to m4, NMOS and CMOS implemen-
tations are also possible.
[0037] A first transistor m1 is coupled between a power
supply VDD and an organic light emitting diode OLED,
and controls an electric current through the organic light
emitting diode OLED. In detail, a source of the first tran-
sistor m1 is coupled with the power supply VDD, and a
drain thereof is coupled with a cathode of the organic
light emitting diode OLED through a third transistor m3.
[0038] Furthermore, in response to a selection signal
from the selection signal line Si, the second transistor
m2 passes a voltage from the data line Dj to a gate of
the first transistor m1. A fourth transistor m4 diode-con-
nects the first transistor m1 in response to the selection
signal.
[0039] Moreover, the capacitor Cst is coupled between
a gate and a source of the first transistor m1, and is
charged with a voltage corresponding to the gate voltage
of the first transistor m1 sourcing the data current IDATA
to the data line Dj. A third transistor m3 passes an electric
current flowing through the first transistor m1 to the or-
ganic light emitting diode OLED in response to an emis-
sion signal from the emission signal line Ei.
[0040] FIG. 6 is a waveform diagram of selection and
emission signals that are supplied to the pixel circuit
shown in FIG. 5.
[0041] As shown in FIG. 6, a selection signal to turn-
on the second transistor m2 and the fourth transistor m4
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is sequentially applied to selection signal lines Si, Si+1,
and Si+2. When the second transistor m2 and the fourth
transistor m4 are turned on, the capacitor Cst is charged
with a voltage corresponding to the gate voltage of the
first transistor m1 in response to the first transistor m1
sourcing the data current IDATA to the data lines D1 to
Dn while being diode connected by the second and fourth
transistors m2 and m4. Accordingly, the capacitor Cst
stores a voltage corresponding to the gate voltage of the
first transistor m1 while sourcing the data current IDATA.
[0042] After the charge is stored, the selection signal
Si is removed and the emission signal Ei is applied. In
response, the second and fourth transistors m2 and m4
are turn off, and the third transistor m3 is turns on. Be-
cause the first transistor m1 gate voltage is maintained
by the capacitor Cst, a data current IDATA flows through
the first and third transistors m1 and m3 to the OLED.
[0043] In some embodiments, the emission signal may
be applied to the emission signal lines Ei, Ei+1, and Ei+2
during the rest of the frame time in such a way that the
level is changed. For example, as shown in FIG. 6 a low
level and a high level may be sequentially applied to the
signal lines Ei, Ei+1, and Ei+2.
[0044] In this embodiment, when the emission signal
applied to the emission signal lines Ei, Ei+1, and Ei+2
has a low level, the third transistor m3 is turned on, and
thus an electric current sourced from the first transistor
m1 is supplied to the organic light emitting diode OLED,
with the result that the organic light emitting diode OLED
emits light in response to the electric current. In contrast
to this, when the emission signal is at a high level, the
third transistor m3 is turned off, thus electric current ap-
plied from the first transistor m1 is not supplied to the
organic light emitting diode OLED, with the result that the
organic light emitting diode OLED does not emit light
[0045] Accordingly, during a recording period Pw the
emission signal line is high such that the third transistor
m3 is off, and the selection signal Si is low such that the
first transistor m1 is diode connected and the capacitor
Cst is charged with a voltage corresponding to the data
current IDATA from the data lines D1 to Dn.
[0046] Next, during an on period Pon, the emission
signal line Ei is low such that the current sourced from
the first transistor is applied to the OLED, which emits
light in response to the applied current. Next, during an
off period Poff, the emission signal line Ei is high such
that the OLED receives substantially no current and is
accordingly dark. As shown in FIG. 6 on periods Pon and
off periods Poff may be sequentially alternated. In some
embodiments, on periods Pon and off periods Poff may
be of unequal durations. In some embodiments the al-
ternating on periods Pon and off periods Poff may con-
tinue throughout the frame period. In such embodiments
the portion of on time for the OLED may be regulated by
control of the duty cycle of the emission signal Ei. For
example a duty cycle on emission signal Ei of about 50%
corresponds to the OLED being on about 50% of the
frame period.

[0047] As seen from FIG. 4, the selection signal and
the emission signal are provided to a panel through the
first scan driver 310 and the second scan driver 320,
respectively. Construction and operation of the scan driv-
ing circuit according to some embodiments will be ex-
plained. In these embodiments the selection signal and
the emission signal have waveforms as shown in FIG. 6,
but other waveforms and corresponding embodiments
are also possible.
[0048] FIG. 7 is a block diagram showing an embodi-
ment of a scan driving circuit. As noted previously, the
scan driving circuit 300 includes a first scan driver 310
and a second scan driver 320. The first scan driver 310
outputs a selection signal for driving a m by n pixel array.
The second scan driver 320 outputs an emission signal.
The first driver 310 includes first n stages that are coupled
with a first input signal IN1 line. The second driver 320
includes second n stages that are coupled with a second
input signal IN2 line.
[0049] First output lines of the first n stages are coupled
with first n row lines S 1 to Sn in the pixel array, and
provide a selection signal to the pixel rows. Second out-
put lines of the second n stages are coupled with second
n row lines E1 to En in the pixel array, and provide an
emission signal to the pixel rows.
[0050] Here, a first input signal IN1 is supplied to a first
stage in the first scan driver 310, and a second input
signal IN2 is supplied to a first stage in the second scan
driver 320. Output signals of first to (n-1) th stages are
supplied to respective next stages as input signals.
[0051] Further, each stage of the first scan driver 310
includes a first clock terminal CLKa and a second clock
terminal CLKb. First and second opposite phase clock
signals CLK1 and CLK2 are supplied to the first clock
terminal CLKa and the second clock terminal CLKb. A
first clock signal CLK1 is supplied to the first clock termi-
nal CLKa of odd-numbered stages in the first scan driver
310, and a second clock signal CLK2 is supplied to the
second clock terminal CLKb. In contrast to this, the sec-
ond clock signal CLK2 is supplied to first clock terminal
CLKa of even-numbered stages, and the first clock signal
CLK1 is supplied to a second clock terminal CLKb of the
even-numbered stages.
[0052] Each stage receives the first input signal IN1 or
an output voltage gi of a previous stage, and the first and
second clock signals CLK1 and CLK2. In response, each
stage sequentially outputs a low-level signal through an
output line.
[0053] Similarly, each stage of the second scan driver
320 includes a first clock terminal CLKa and a second
clock terminal CLKb. First and second phase inverted
clock signals CLK1 and CLK2, are supplied to the first
clock terminal CLKa and the second clock terminal CLKb.
The second clock signal CLK2 is supplied to the first clock
terminal CLKa of odd-numbered stages in the second
scan driver 320, and a first clock signal CLK1 is supplied
to the second clock terminal CLKb. In contrast to this,
the first clock signal CLK1 is supplied to a first clock ter-
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minal CLKa of even-numbered stages, and the second
clock signal CLK2 is supplied to a second clock terminal
CLKb of the even-numbered stages.
[0054] Each stage receives the first input signal IN2,
or an output voltage gi of a previous stage, and the first
and second clock signals CLK1 and CLK2. In response,
each stage sequentially outputs an emission signal
through an output line in such a way that the emission
signal alternate between low and high levels.
[0055] FIG. 8 is a circuit diagram of a stage in the scan
driving circuit shown in FIG. 7. FIG. 8 shows a detailed
circuit arrangement of an odd-numbered stage 312 of
the first scan driver, and a detailed circuit arrangement
of an odd-numbered stage 322 of the second scan driver.
FIG. 9 is an input/output waveform diagram of the stage
shown in FIG. 8.
[0056] With reference to FIG. 8 and FIG. 9, one cycle
of input clock signals CLK1 and CLK2 is divided into first
and second time periods. Odd-numbered stages 312 and
322 of the first scan driver and the second scan driver
each perform a precharge operation during the first time
period. The odd-numbered stages 312 and 322 perform
an evaluation operation during the second time period
that causes a pulse of a low level to be shifted and output
for a half period of the clock signal. The odd-numbered
stages 312 and 322 each output a high-level signal during
the precharge period, and output a signal corresponding
to an input received during the evaluation period.
[0057] Moreover, by arranging the evaluation period
of the odd-numbered stages so as to coincide with the
precharge period of even-numbered stages, a low-level
signal is transferred sequentially through all stages,
where transfers occur at times corresponding to a half
periods of the clock.
[0058] Hereinafter, operation of odd numbered stage
312 will be explained in detail by reference to a circuit
arrangement of an odd-numbered stage shown in FIG.
8. Other stages including even numbered stages of the
first scan driver, as well as the stages of the second scan
driver have similar structure.
[0059] PMOS thin film transistors will be now described
as an example of transistors included in the stages. How-
ever, an embodiment of the present invention is not lim-
ited thereto. For example, NMOS transistors may addi-
tionally or alternatively be used.
[0060] Referring to FIG. 8, the odd numbered stage
312 includes a first PMOS transistor M1, a second PMOS
transistor M2, a third PMOS transistor M3, a fourth PMOS
transistor M4, and a fifth PMOS transistor M5. The first
PMOS transistor M1 receives an output voltage gi of a
previous stage or a first input signal IN1. A gate terminal
of the first PMOS transistor M1 is coupled with a first
clock terminal CLK1. The second PMOS transistor M2
is coupled with a second clock terminal CLK2 and an
output line OUT, and a gate terminal of the second PMOS
transistor M2 is coupled with an output terminal of the
first PMOS transistor M1. The third PMOS transistor M3
is coupled between a second power supply VSS and a

first node N1, and has a gate terminal coupled with the
first clock terminal CLK1. The fourth PMOS transistor M4
is coupled between the first clock terminal and the first
node N1, and has a gate terminal coupled with an output
terminal of the first PMOS transistor M1. The fifth PMOS
transistor M5 is coupled between a first power supply
VDD and the output line OUT, and has a gate terminal
coupled with the first node N1. The odd numbered stage
312 further includes a first capacitor C 1 that is coupled
between an output terminal of the first PMOS transistor
M1 and the output line OUT.
[0061] As shown, odd-numbered stage 312 of the first
scan driver has a first clock signal CLK1 supplied to the
first clock terminal, and a second clock signal CLK2 sup-
plied to the second clock terminal. Odd numbered stage
322 of the second scan driver has the second clock signal
CLK2 supplied to the first clock terminal, and the first
clock signal CLK1 supplied to the second clock terminal.
[0062] In contrast to this, when the stage is an even
numbered stage of the first scan driver, a first clock signal
CLK1 is supplied to the second clock terminal, and a
second clock signal CLK2 is supplied to the first clock
terminal. Also, when the stage is an even numbered
stage of the second scan driver, the first clock signal
CLK1 is supplied to the first clock terminal, and the sec-
ond clock signal CLK2 is supplied to the second clock
terminal.
[0063] Furthermore, a negative supply voltage may be
applied to the second power supply VSS. The second
power supply VSS may be grounded as shown in FIG. 8.
[0064] Each stage includes a transfer unit, an inversion
unit, and a buffer unit. In the embodiment of FIG. 8, the
transfer unit is composed of a first PMOS transistor M1,
a second PMOS transistor M2, and a first capacitor C1.
The inversion unit is composed of first, third, and fourth
PMOS transistors M1, M3, and M5.
[0065] Assuming that the stage is an odd-numbered
stage 312 of the first scan driver, a time period when the
first clock signal CLK1 has a low level and the second
clock signal CLK2 has a high level becomes a precharge
period. A time period when the first clock signal CLK1
has a high level and the second clock signal CLK2 has
a low level becomes an evaluation period. The odd-num-
bered stage 312 of the first scan driver outputs a high-
level signal during the precharge period, and during the
evaluation period outputs a signal corresponding to an
input received during the precharge period.
[0066] In contrast to this, assuming that the stage is
an odd-numbered stage 322 of the second scan driver,
a time period when the first clock signal CLK1 has a high
level and the second clock signal CLK2 has a low level
becomes a precharge period. A time period when the
first clock signal CLK1 has a low level and the second
clock signal CLK2 has a high level becomes an evalua-
tion period. The odd-numbered stage 322 of the second
scan driver outputs a high-level signal during the pre-
charge period, and during the evaluation period outputs
a signal corresponding an input received during the pre-
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charge period.
[0067] An operation of the odd-numbered stage 312
of the first scan driver will be explained with reference to
FIG. 8 and FIG. 9. First, during the precharge period the
first clock signal CLK1 of a low level and the second clock
signal CLK2 of a high level are input. Accordingly, the
first and third transistors M 1 and M3 are turned on,
whereby an input signal IN1 is passed to gate terminals
of the second and fourth transistors M2 and M4.
[0068] Accordingly, since an output voltage of a previ-
ous stage or an input signal IN1 is stored in the first ca-
pacitor C1 as an input signal, and a first node N1 is
charged with a first clock signal CLK1 or a low-level signal
from the second power supply VSS, the fifth transistor
M5 is turned-on, with the result that a first power supply
VDD of a high level is output to an output terminal OUT.
That is, during the precharge period, the output of the
buffer unit of the stage is a high level.
[0069] Moreover, during the evaluation period, the first
clock signal CLK1 of a high level and the second clock
signal CLK2 of a low level are input. Accordingly, the first
transistor M1 is turned off, thus blocking the input signal
IN1 and the third transistor M3 is accordingly turned off.
[0070] During the evaluation period, the capacitor C1
maintains the level of the input signal charged during the
precharge period. When the input voltage received dur-
ing the precharge period is at a high level, the fourth
transistor M4 remains off during the evaluation period,
and the buffer unit continues to output a high-level signal.
[0071] In contrast to this, when the input voltage re-
ceived during the precharge period is at a low level, the
fourth transistor M4 is on during the evaluation period,
and the node N1 is connected to the first clock signal
CLK1. Additionally, the second transistor M2 is on, and
the output OUT of the buffer unit is connected to the sec-
ond clock signal CLK2.
[0072] In summary, during the evaluation period, when
a signal received during the precharge period, namely,
an output voltage of a previous stage or an input signal
IN1 is at a low level, the stage outputs a highlevel signal.
Similarly, when the signal received during the precharge
period is at a high level, the stage outputs a high level
signal during the evaluation period.
[0073] Accordingly, each stage of the first scan driver
receives a first input signal IN1, or an output voltage gi
of a previous stage, and first and second clock signals
CLK1 and CLK2. According to those input signals, each
stage performs a precharge operation during a first time
period, and performs an evaluation operation during a
second time period. As the stages are serially connected,
a low-level pulse is shifted and output by each sequential
stage for a half period of input clock CLK1 and CLK2.
Consequently, a low-level signal is sequentially output
through an output line of each stage. The output lines of
the stages are therefore configured for use as a selection
signal for the pixel rows of the array.
[0074] The odd-numbered stage 322 of the second
scan driver shown in FIG. 8 and described by timing sig-

nals in FIG. 9 has the same circuit arrangement as that
of the odd-numbered stage 312 of the first scan driver
described above, and thus the detailed description there-
of is omitted.
[0075] In the odd-numbered stage 322 of the second
scan driver, a second clock signal CLK2 is supplied to a
first clock terminal and a first clock signal CLK1 is sup-
plied to a second clock terminal. That is, signal/input cor-
respondence is opposite that of the odd-numbered stage
of the first scan driver.
[0076] Consequently, precharge periods and evalua-
tion periods of the first and second scan drivers overlap.
Namely, clock signals input to first and second clock ter-
minals of even numbered stages of the first scan driver
are identical with clock signals input to first and second
clock terminals of odd numbered stages of the second
scan driver. Similarly, clock signals input to first and sec-
ond clock terminals of odd numbered stages of the first
scan driver are identical to clock signals input to first and
second clock terminals of even numbered stages of the
second scan driver. Accordingly, when the odd-num-
bered stage of the first scan driver outputs a low-level
signal, the odd-numbered stage of the second scan driver
outputs a high-level signal.
[0077] Moreover, as shown in FIG. 9, a first input signal
IN2 is supplied to the second scan driver during a time
period corresponding to several periods of the clock sig-
nal, unlike a first input signal IN1 supplied to the first scan
driver. In some embodiments, the time period has a con-
stant duration for each data frame.
[0078] Consequently, in response to the first input sig-
nal IN2, and according to the operation described above,
each stage of the second scan driver sequentially outputs
a series of low-levels and high-levels The output signals
of the stages are therefore configured for use as emission
signals, to be provided to the pixel rows of a display array.
[0079] In some embodiments, the first input signal IN2
may be applied throughout the frame period. In such em-
bodiments, the portion of on time for the OLED may be
regulated by control of the duty cycle of the first and sec-
ond clock signals CLK1 and CLK2, and consequently of
the emission signal Ei. For example a duty cycle on emis-
sion signal Ei of about 50% corresponds to the OLED
being turned on about 50% of the frame period.
[0080] As is made apparent from the above descrip-
tion, and in accordance with a scan driving circuit of these
embodiments, a first scan driver providing a selection
signal, and a second scan driver providing an emission
signal cause the emission signal to be applied during a
data frame period at least once so as to prevent the deg-
radation of the pixels, which can occur when constant
current is drawn by conventional pixels.
[0081] Furthermore, because the stage circuits have
substantially no static current, the stage circuits have
minimal power consumption. Similarly, when driving
purely capacitive loads, such as a pixel row, there is sub-
stantially no static output current, and power consump-
tion is accordingly minimized. Consequently, for large
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capacitive loads, operation speed can be optimized with-
out significant increase in power consumption.
[0082] Although embodiments of the present invention
have been shown and described, it will be appreciated
by those skilled in the art that many variations and mod-
ifications are possible without departing from the scope
of the invention.

Claims

1. A scan driving circuit comprising:

first and second clock signal input lines config-
ured to, respectively, receive first and second
clock signals;
a first scan driver configured to output a selec-
tion signal, the first scan driver comprising a plu-
rality of first stages;
a second scan driver configured to output an
emission signal, the second scan driver com-
prising a plurality of second stages,
wherein each of the first and second stages
comprises an input terminal and first and second
clock terminals, and is coupled to an input line
at the input terminal or an output line of a previ-
ous stage so as to receive an input signal at the
input terminal, and is coupled to the first and
second clock signal input lines so as to receive
the first and second clock signals at the first and
second clock terminals,
wherein each stage is configured to perform a
precharge operation outputting a high-level sig-
nal and receiving the input signal, wherein the
precharge operation is performed during a first
portion of a period of at least one of the first clock
signal and the second clock signal, and to output
a level corresponding to the level of the input
signal, wherein the plurality of first stages are
collectively configured to sequentially generate
a series of low level pulses, and wherein the low
level pulses are generated substantially once
every half period of at least one of the first and
second clock signals.

2. A scan driving circuit as claimed in claim 1, wherein
each of the stages includes:

a first transistor configured to receive an output
voltage of a previous stage or a first input signal,
and comprising a gate terminal coupled to the
first clock terminal and an output terminal;
a second transistor coupled to the second clock
terminal and an output line, and comprising a
gate terminal coupled to the output terminal of
the first transistor;
a third transistor coupled between a second
power supply and a first node, comprising a gate

terminal coupled to the first clock terminal;
a fourth transistor coupled to the first clock ter-
minal and the first node, and comprising a gate
terminal coupled to the output terminal of the
first transistor; and
a fifth transistor coupled between a first power
supply and the output line, and comprising a
gate terminal coupled to the first node.

3. A scan driving circuit comprising:

a first scan driver comprising a plurality of first
stages and configured to sequentially output a
selection signal; and
a second scan driver comprising a plurality of
second stages and configured to sequentially
output an emission signal,
wherein each of the first and second stages
comprises:

a first transistor configured to receive an
output voltage of a previous stage or a first
input signal, and comprising a gate terminal
coupled to a first clock terminal and an out-
put terminal;
a second transistor coupled with a second
clock terminal and an output line, and com-
prising a gate terminal coupled to the output
terminal of the first transistor;
a third transistor coupled between a second
power supply and a first node, comprising
a gate terminal coupled to the first clock ter-
minal;
a fourth transistor coupled with the first clock
terminal and the first node, and comprising
a gate terminal coupled to the output termi-
nal of the first transistor; and
a fifth transistor coupled between a first
power supply and the output line, and com-
prising a gate terminal coupled to the first
node.

4. A scan driving circuit as claimed in claim 3, further
comprising first and second clock input lines config-
ured to receive first and second clock signals respec-
tively.

5. A scan driving circuit as claimed in claim 2, 3 or 4,
wherein each of he first and second stages further
comprises a first capacitor coupled between the out-
put terminal of the first transistor and the output line.

6. A scan driving circuit as claimed in any of claims 2
to 5, wherein each of the first and second stages are
configured to receive a signal at the first clock termi-
nal and a signal at the second clock terminal having
phases substantially inverted with respect to one an-
other.
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7. A scan driving circuit as claimed in any of claims 1,
2 or 4 to 6, wherein the first clock input line is coupled
to the first clock terminal of a plurality of odd num-
bered stages of the first scan driver, and the second
clock input line is coupled to the second clock termi-
nal of the plurality of odd numbered stages of the
first scan driver.

8. A scan driving circuit as claimed in claim 7, wherein
each of the plurality of odd numbered stages of the
first scan driver is configured to perform a precharge
operation when the first clock signal has a low level,
and to perform an evaluation operation when the first
clock signal has a high level.

9. A scan driving circuit as claimed in claim 8, wherein
performing the precharge operation comprises out-
putting a high level output and receiving an input
signal, and performing the evaluation operation com-
prises outputting a level corresponding to the input
signal, wherein the plurality of first stages are collec-
tively configured to sequentially generate a series of
selection signals, and wherein the selection signals
are generated substantially once every half period
of at least one of the first and second clock signals.

10. A scan driving circuit as claimed in any of claims 1,
2 or 4 to 6, wherein the second clock input line is
coupled to the first clock terminal of a plurality odd
numbered stages of the second scan driver, and the
first clock input line is coupled to the second clock
terminal of the plurality of odd numbered stages of
the second scan driver.

11. A scan driving circuit as claimed in claim 10, wherein
each of the plurality of odd numbered stages of the
second scan driver is configured to perform a pre-
charge operation when the second clock signal has
a low level, and to perform an evaluation operation
when the second clock signal has a high level.

12. A scan driving circuit as claimed in claim 11, wherein
performing the precharge operation comprises out-
putting a high level output and receiving an input
signal, and performing the evaluation operation com-
prises outputting a level corresponding to the input
signal, wherein the plurality of second stages are
collectively configured to sequentially generate a se-
ries of emission signals, wherein the emission sig-
nals are generated substantially once every half pe-
riod of at least one of the first and second clock sig-
nals.

13. A scan driving circuit as claimed in any preceding
claim, wherein each of the clock signals input to each
of the first and second clock terminals of an odd num-
bered stage of the first scan driver are substantially
identical to each of the clock signals input to each of

the first and second clock terminals of an even-num-
bered stage of the second scan driver.

14. A scan driving circuit as claimed in any preceding
claim, wherein each of the clock signals input to each
of the first and second clock terminals of an even
numbered stage of the first scan driver are substan-
tially identical to each of the clock signals input to
each of the first and second clock terminals of an
odd numbered stage of the second scan driver.

15. A scan driving circuit as claimed in any of claims 1,
2 or 4 to 14, wherein the plurality of stages of the
second scan driver is configured to receive an input
signal of a duration substantially equal to an integral
number of periods of at least one of the first and
second clock signals.

16. A scan driving circuit as claimed in claim 15, wherein
the duration is substantially constant during different
data frame periods.

17. A scan driving circuit as claimed in claim 15, wherein
each stage of the second scan driver is configured
to output a series of alternating high and low levels
in response to the input signal.

18. An organic light emitting display comprising:

a pixel array coupled to selection signal lines,
data lines, and light emitting signal lines;
a data driving circuit configured to supply a data
signal to the data lines; and
a scan driving circuit comprising:

first and second clock signal input lines con-
figured to receive first and second clock sig-
nals;
a first scan driver configured to output a se-
lection signal, the first scan driver compris-
ing a plurality of first stages;
a second scan driver configured to output
an emission signal, the second scan driver
comprising a plurality of second stages,
wherein each of the first and second stages
comprises an input terminal and first and
second clock terminals, and is coupled to
an input line at the input terminal or an out-
put line of a previous stage so as to receive
an input signal at the input terminal, and is
coupled to the first and second clock signal
input lines so as to receive the first and sec-
ond clock signals at the first and second
clock terminals,
wherein each stage is configured to perform
a precharge operation outputting a high-lev-
el signal and receiving the input signal,
wherein the precharge operation is per-
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formed during a first portion of a period of
at least one of the first clock signal and the
second clock signal, and to output a level
having a level corresponding to the input
signal, wherein the plurality of first stages
are collectively configured to sequentially
generate a series of low level pulses, where-
in the low level pulses are generated sub-
stantially once every half period of at least
one of the first and second clock signals.
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