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(57) ABSTRACT

An emission control driver including a plurality of stages,
each including a first unit adapted to generate a first output
signal at a first node thereof based on an input signal, a clock
signal, a inverted input signal, first and second power source
voltages, a second unit adapted to output an emission control
signal based on the first output signal and the input signal, a
third unit adapted to transmit the first or second power source
to the first unit based on the emission control signal, a inverted
clock signal and an inverted emission control signal when a
first path between the first power source and the first node and
a second path between the second power source and the first
node are blocked by the clock signal, and a fourth unit adapted

G09G 3/30 (2006.01) to output a inverted emission control signal based on the
HO5B 37/00 (2006.01) emission control signal and the first output signal.
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EMISSION CONTROL DRIVER AND
ORGANIC LIGHT EMITTING DISPLAY
USING THE SAME

BACKGROUND
[0001] 1. Field

[0002] Embodiments relate to an emission control driver
and an organic light emitting display using the same. More
particularly, embodiments relate to an emission control driver
adapted to control pulse width of emission control signals and
a number of pulses, and an organic light emitting display
using the same.

[0003] 2. Description of the Related Art

[0004] In a flat panel display (FPD), a plurality of pixels
may be arranged on a substrate. The pixels may be arranged in
a matrix pattern and may define a display region. Scan lines
and data lines may be coupled to pixels so that data signals
may be selectively applied to the pixels to display an image.
[0005] A FPD may be a passive matrix type light emitting
display or an active matrix type light emitting display based
on a method of driving the respective pixels thereof. Active
matrix type FPDs are generally advantageous with regard to
resolution, contrast, and operation speed, and may be more
commonly used to selectively illuminate the pixels of a dis-
play.

[0006] FPDs may be used as displays of portable informa-
tion terminals such as personal computers, mobile tele-
phones, and personal digital assistants (PDAs) or monitors of
various information apparatus. A liquid crystal display (LCD)
using a liquid crystal panel, an organic light emitting display
using an organic light emitting diode (OLED), and a plasma
display panel (PDP) using a plasma panel are known as the
FPDs.

[0007] Recently, various light emitting displays that are
lighter in weight and smaller in volume as compared to cath-
ode ray tubes (CRTs) have been developed. In general,
organic light emitting displays provide advantages such as
relatively high emission efficiency and brightness, a relatively
large viewing angle, and relatively fast response speed.
[0008] While many advances have been made, improved
organic light emitting displays and/or improved drivers for
such organic light emitting displays are desired. For example,
improved organic light emitting displays that consume rela-
tively less power and/or may be adapted to, e.g., better control
a pulse width and/or a number of pulses of emission control
signals are desired.

SUMMARY

[0009] Embodiments are therefore directed to emission
control drivers and organic light emitting displays, which
substantially overcome one or more of the problems due to
the limitations and disadvantages of the related art.

[0010] TItis therefore a feature of an embodiment to provide
an emission control driver capable of simply controlling a
pulse width and a number of pulses of emission control sig-
nals.

[0011] TItistherefore aseparate feature of an embodiment to
provide an organic light emitting display employing an emis-
sion control driver capable of simply controlling a pulse
width and a number of pulses of emission control signals.
[0012] TItistherefore aseparate feature of an embodiment to
provide an emission control driver adapted to control a pulse
width and a number of pulses of emission control signals, and
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an organic light emitting display including such an emission
control driver such that when current does not flow through an
OLED of pixels being driven by the emission control signals,
it corresponds to an input of a black signal so that a latent
image can be reduced.

[0013] At least one of the above and other features and
advantages may be realized by providing an emission control
driver including a plurality of stages adapted to receive volt-
ages from a first power source and a second power source and
to generate emission control signals, wherein each of the
stages includes a first signal processing unit adapted to gen-
erate a first output signal based on an input signal, a clock
signal, a inverted input signal, the first power source, and the
second power source, the first output signal being supplied at
a first node of the first signal processing unit, a second signal
processing unit adapted to output an emission control signal
based on the first output signal and the input signal, the
emission control signal corresponding to an inverse of the
first output signal, a third signal processing unit adapted to
transmit a voltage of the first power source or the second
power source to the first signal processing unit based on the
emission control signal, a inverted clock signal, and an
inverted emission control signal when a first path, between
the first power source and the first node, and a second path,
between the second power source and the first node, are
blocked by the clock signal, the inverted emission control
signal corresponding to an inverse of the emission control
signal, and a fourth signal processing unit adapted to output a
inverted emission control signal based on the emission con-
trol signal and the first output signal.

[0014] The first signal processing unit may include first,
second, third, and fourth transistors, wherein a source of the
first transistor may be coupled to the first power source, a
drain of the first transistor may be coupled to a source of the
second transistor, and a gate of the first transistor may be
coupled to an input signal terminal to which the input signal
is input, wherein a drain of the second transistor may coupled
to the first node, and a gate of the second transistor may be
coupled to a clock terminal to which the clock signal is input,
wherein a source of the third transistor may be coupled to the
first node, a drain of the third transistor may be coupled to a
source of the fourth transistor, and a gate of the third transistor
may be coupled to the clock terminal, and wherein a drain of
the fourth transistor may be coupled to the second power
source, and a gate of the fourth transistor may be coupled to a
inverted input signal terminal to which the inverted input
signal is input.

[0015] The second signal processing unit may include fifth,
sixth, seventh, and eighth transistors and a first capacitor,
wherein a source of the fifth transistor may be coupled to the
first power source, a drain of the fifth transistor may be
coupled to a second node, and a gate of the fifth transistor may
be coupled to the first node, a source of the sixth transistor
may be coupled to the second node, a drain of the sixth
transistor may be coupled to the second power source, and a
gate of the sixth transistor may be coupled to an input signal
terminal to which the input signal is transmitted, wherein a
source of the seventh transistor may be coupled to the first
power source, a drain of the seventh transistor may be coupled
to an output terminal from which the emission control signal
is output by inverting the first output signal, and a gate of the
seventh transistor may be coupled to the first node, a source of
the eighth transistor may be coupled to the output terminal, a
drain of the eighth transistor may be coupled to the second
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power source, and a gate of the eighth transistor may be
coupled to the second node, and wherein a first electrode of
the first capacitor may be coupled to the second node and a
second electrode of the first capacitor may be coupled to the
output terminal.

[0016] The second signal processing unit may further
include a seventeenth transistor, wherein a source of the sev-
enteenth transistor is coupled to the second node, a drain of
the seventeenth transistor is coupled to the source of the sixth
transistor, and a gate of the seventeenth transistor is coupled
to the clock terminal.

[0017] The third signal processing unit may include ninth,
tenth, eleventh, and twelfth transistors, wherein a source of
the ninth transistor may be coupled to the first power source,
adrain ofthe ninth transistor may be coupled to a source of the
tenth transistor, and a gate of the ninth transistor may be
coupled to an output terminal from which the emission con-
trol signal is output, wherein a drain of the tenth transistor is
coupled to a source of the eleventh transistor, and a gate of the
tenth transistor is coupled to a inverted clock terminal from
which the inverted clock signal is output, wherein a drain of
the eleventh transistor may be coupled to a source of the
twelfth transistor, and a gate of the eleventh transistor may be
coupled to the inverted clock terminal, and wherein a drain of
the twelfth transistor may be coupled to the second power
source, and a gate of the twelfth transistor may be adapted to
receive the first output signal.

[0018] The third signal processing unit may include ninth,
tenth, eleventh, and twelfth transistors, wherein a source of
the ninth transistor may be coupled to the first power source,
adrain of the ninth transistor may be coupled to a source of the
tenth transistor, and a gate of the ninth transistor may be
coupled to an output terminal from which the emission con-
trol signal is output, wherein a drain of the tenth transistor
may be coupled to a source of the eleventh transistor, and a
gate of the tenth transistor may be coupled to a inverted clock
terminal from which the inverted clock signal is output,
wherein a drain of the eleventh transistor may be coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor may be coupled to the inverted clock terminal, and
wherein a drain of the twelfth transistor may be coupled to the
second power source, and a gate of the twelfth transistor is
adapted to receive the inverted emission control signal.
[0019] A ratio of width/length of a channel region of the
fifth transistor may be larger than a ratio of width/length of a
channel region of the sixth transistor.

[0020] The third signal processing unit may include ninth,
tenth, eleventh, and twelfth transistors, wherein a source of
the ninth transistor may be coupled to the first power source,
adrain ofthe ninth transistor is coupled to a source of the tenth
transistor, and a gate of the ninth transistor may be coupled to
an output terminal from which the emission control signal is
output, wherein a drain of the tenth transistor may be coupled
to a source of the eleventh transistor, and a gate of the tenth
transistor may be coupled to a inverted clock terminal from
which the inverted clock signal is output, wherein a drain of
the eleventh transistor may be coupled to a source of the
twelfth transistor, and a gate of the eleventh transistor may be
coupled to the inverted clock terminal, and wherein a drain of
the twelfth transistor may be coupled to the second power
source, and a gate of the twelfth transistor may be adapted to
receive the inverted emission control signal.

[0021] The third signal processing unit may include ninth,
tenth, eleventh, and twelfth transistors, wherein a source of
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the ninth transistor may be coupled to the first power source,
adrain of the ninth transistor may be coupled to a source of the
tenth transistor, and a gate of the ninth transistor may be
coupled to an output terminal from which the emission con-
trol signal is output, wherein a drain of the tenth transistor
may be coupled to a source of the eleventh transistor, and a
gate of the tenth transistor may be coupled to a inverted clock
terminal from which the inverted clock signal is output,
wherein a drain of the eleventh transistor may be coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor may be coupled to the inverted clock terminal, and
wherein a drain of the twelfth transistor may be coupled to the
second power source, and a gate of the twelfth transistor is
adapted to receive the first output signal.

[0022] The fourth signal processing unit may include thir-
teenth, fourteenth, fifteenth, and sixteenth transistors, and a
second capacitor, wherein a source of the thirteenth transistor
may be coupled to the first power source, a drain of the
thirteenth transistor is coupled to a third node, and a gate of
the thirteenth transistor is coupled to an output terminal from
which the emission control signal is output, wherein a source
of'the fourteenth transistor may be coupled to the third node,
a drain of the fourteenth transistor is coupled to the second
power source, and a gate of the fourteenth transistor may be
adapted to receive the first output signal, wherein a source of
the fifteenth transistor may be coupled to the first power
source, a drain of the fifteenth transistor is coupled to a
inverted output terminal from which the inverted emission
control signal is output, and a gate of the fifteenth transistor
may be coupled to the output terminal, wherein a source of the
sixteenth transistor may be coupled to the inverted output
terminal, a drain of the sixteenth transistor may be coupled to
the second power source, and a gate of the sixteenth transistor
may be coupled to the third node, and wherein the second
capacitor may be coupled between the third node and the
inverted output terminal.

[0023] The plurality of stages may include n stages, and for
each of the second through n-th stages, the emission control
signal output by the n-1th stage may be input as the input
signal for the respective stage, and the inverted emission
control signal output by the n-1th stage may be input as the
inverted input signal for the respective stage.

[0024] A pulse width of the emission control signal may
correspond to a same number of clock cycles as a pulse width
of'the input signal.

[0025] At least one of the above and other features and
advantages may be separately realized by providing an
organic light emitting display, including a pixel unit including
aplurality of pixels arranged in a region defined by scan lines,
emission control lines, and data lines, a scan driver adapted to
transmit scan signals to the scan lines, an emission control
driver adapted to transmit emission control signals to the
emission control lines, a data driver adapted to transmit data
signals to the data lines, and a controller adapted to generate
control signals for controlling the scan driver, the emission
control driver, and the data driver, wherein each of the stages,
includes a first signal processing unit adapted to generate a
first output signal based on an input signal, a clock signal, a
inverted input signal, the first power source, and the second
power source, the first output signal being supplied at a first
node of the first signal processing unit, a second signal pro-
cessing unit adapted to output the corresponding emission
control signal based on the first output signal and the input
signal, the emission control signal corresponding to an



US 2011/0057864 Al

inverse of the first output signal, a third signal processing unit
adapted to selectively transmit the first power source or the
second power source to the first signal processing unit based
on the emission control signal, a inverted clock signal, and an
inverted emission control signal when a first path, between
the first power source and the first node, and a second path,
between the second power source and the first node, are
blocked by the clock signal, the inverted emission control
signal corresponding to an inverse of the emission control
signal, and a fourth signal processing unit adapted to output a
inverted emission control signal based on the corresponding
emission control signal and the first output signal.

[0026] Each of the emission control signals may be trans-
mitted to two of the emission control lines.

[0027] Each of the emission control signals may be trans-
mitted to one of the emission control lines.

[0028] The controller may be adapted generate the input
signal, the inverted input signal, the clock signal, and the
inverted clock signal to control pulse widths of the input
signal and the inverted input signal.

[0029] The pulse width of the input signal may correspond
to a same number of clock periods as a pulse width of the
corresponding emission control signal.

[0030] At least one of the above and other features and
advantages may be separately realized by providing an emis-
sion control driver including a plurality of stages receiving a
first power source and a second power source and driving the
first power source and the second power source to generate
emission control signals, wherein each of the stages includes
a first signal processing unit adapted to generate a first output
signal based on an input signal, a clock signal, a inverted input
signal, the first power source, and the second power source,
the first output signal being supplied at a first node of the first
signal processing unit, a second signal processing unit
adapted to output an emission control signal based on the first
output signal and the input signal, the emission control signal
corresponding to an inverse of the first output signal, a third
signal processing unit adapted to selectively control a voltage
at the first node of the first signal processing unit to corre-
spond to a voltage transmitted from the first power source or
the second power source, the third signal processing unit
selectively controlling the voltage at the first node based on
the emission control signal, a inverted clock signal, and an
inverted emission control signal, the inverted emission con-
trol signal corresponding to an inverse of the emission control
signal, and a fourth signal processing unit adapted to output a
inverted emission control signal based on the emission con-
trol signal and the first output signal.

[0031] The first signal processing unit may include a plu-
rality of transistors adapted to transmit the a voltage of the
first power source or a voltage of the second power source to
the first node based on the input signal, the clock signal and
the inverted input signal, and the third signal processing unit
is adapted to selectively control the voltage at the first node
when the input signal, the inverted input signal and/or the
clock signal prevent the transmission of the voltage of the first
power source of the voltage of the second power source to the
first node.

[0032] The first output signal may correspond to the
inverted emission control signal, and the inverted emission
control signal may be an inverse of the emission control
signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other features and advantages will
become more apparent to those of ordinary skill in the art by
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describing in detail exemplary embodiments with reference
to the attached drawings, in which:

[0034] FIG. 1 illustrates a block diagram of a first exem-
plary embodiment of an organic light emitting display;
[0035] FIG. 2 illustrates a block diagram of an exemplary
structure of an emission control driver employable by the
organic light emitting display of FIG. 1;

[0036] FIG. 3 illustrates a schematic diagram of a first
exemplary embodiment of a stage of the emission control
driver of FIG. 2;

[0037] FIG. 4A illustrates an exemplary timing diagram of
signals employable for operating the exemplary stage of FIG.
[0038] FIG. 4B illustrates another exemplary timing dia-
gram of signals employable for operating the exemplary stage
of FIG. 3;

[0039] FIG. 5 illustrates a schematic diagram of a second
exemplary embodiment of a stage of the emission control
driver of FIG. 2;

[0040] FIG. 6 illustrates a schematic diagram of a third
exemplary embodiment of a stage of the emission control
driver of FIG. 2; and

[0041] FIG. 7 illustrates a schematic diagram of a fourth
exemplary embodiment of a stage of the emission control
driver of FIG. 2.

DETAILED DESCRIPTION

[0042] Korean Patent Application No. 10-2009-0084411,
filed on Sep. 8, 2009, in the Korean Intellectual Property
Office, and entitled: “Emission Driver and Organic Light
Emitting Display Device Using the Same” is incorporated by
reference herein in its entirety.

[0043] Exemplary embodiments will now be 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 the scope of the invention to those skilled in the art.
[0044] 1t will be understood that when an element is
referred to as being “between” two elements, it may be the
only element between the two elements, or one or more
intervening elements may also be present. It will also be
understood that when a first element is described as being
coupled to a second element, the first element may not only be
directly coupled to the second element but may also be indi-
rectly coupled to the second element via one or more other
elements. Further, some of the elements that are not essential
to the complete understanding of the invention are omitted for
clarity. Like reference numerals refer to like elements
throughout the specification.

[0045] FIG. 1 illustrates a block diagram of a first exem-
plary embodiment of an organic light emitting display. Refer-
ring to FIG. 1, the organic light emitting display may include
a pixel unit 100, a data driver 200, a scan driver 300, an
emission control driver 400, and a controller 500.

[0046] The pixel unit 100 may include m data lines D1, D2,
...,Dm-1, and Dm, n scan lines S1, S2, . .., Sn-1, and Sn,
and n emission control lines E1, E2, En-1, and En, and a
plurality of pixels 101. The pixels 101 may be formed in a
region defined by the m data lines D1, D2, . .., Dm-1, and
Dm, the n scan lines S1, S2, . . ., Sn-1, and Sn, and the n
emission control lines E1, E2, En-1, and En. It should be
understood that, although not shown, each of the pixels 101
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may include a pixel circuit and an organic light emitting diode
(OLED). For each of the pixels 101, the pixel circuit thereof
may generate a pixel current that flows through the pixel
based on data signals transmitted through the plurality of data
lines D1,D2, . .., Dm-1, and Dm and scan signals transmit-
ted through the plurality of scan lines S1, S2, ..., Sn-1, and
Sn, and may control the pixel current flowing to the OLED
based on emission control signals transmitted through the n
emission control lines E1, E2, . . ., En-1, and En.

[0047] The data driver 200 may be coupled to the m data
lines D1, D2, . .., Dm-1, and Dm. The data driver 200 may
generate the data signals to sequentially transmit the data
signals for each column to the m data lines D1, D2, . . .|
Dm-1, and Dm, respectively.

[0048] The scan driver 300 may be coupled to the n scan
lines S1, S2, .. ., Sn-1, and Sn. The scan driver 300 may
generate the scan signals to transmit the respective scan sig-
nals to the n scan lines S1, S2, .. ., Sn-1, and Sn. The scan
signals may select a respective row of the pixels 101, and the
data driver 200 may supply respective data signals to the
pixels 101 positioned along the selected row. As a result,
current corresponding to the data signals may be generated by
the pixels, respectively.

[0049] The emission control driver 400 may be coupled to
the n emission control lines E1, E2, . . ., En-1, and En. The
emission control driver 400 may generate the emission con-
trol signals and may transmit the emission control signals to
the n emission control lines E1, E2, . . ., En-1, and En,
respectively. The emission control driver 400 may control a
pulse width and a number of pulses of the emission control
signals, respectively. The pixels 101 coupled to the emission
control lines E1, E2, . . ., En-1, and En may receive the
respective emission control signals. When a respective one of
the emission control signals is supplied to a respective one of
the n emission control lines E1 to En, current generated by
each of the pixels 101 coupled to the respective emission
control line E1 to En may flow to the corresponding OLEDs,
respectively. A time period when the current generated by the
respective pixel 101 may flow to the OLED thereof may be
based on the respective emission control signal.

[0050] The controller 500 may transmit data driving con-
trol signals DCS to the data driver 200, may transmit scan
driving control signals SCS to the scan driver 300, and may
transmit emission control driving signals ECS to the emission
control driver 400 for driving the data driver 200, the scan
driver 300, and the emission control driver 400, respectively.
[0051] By controlling characteristics of the emission con-
trol driving signals ECS, the controller 500 may control a
pulse width and a number of pulses of the emission control
signals output from the emission control driver 400. More
particularly, in embodiments, the controller 500 may control
a pulse width and/or a number of pulses of a start pulse
associated with the emission control driving signals ECS
supplied to the emission control driver 400 such that a pulse
width and a number of pulses of the emission control signals
may be controlled.

[0052] FIG. 2 illustrates a block diagram of an exemplary
embodiment of the emission control driver 400 employable
by the organic light emitting display of FIG. 1.

[0053] Referring to FIG. 2, the emission control driver 400
may include a plurality of stages 400_1, 400_2, 400_3, and
400__n. The stages 400_1, 400_2, 400_3, and 400__» may
receive signals through an input signal terminal IN;, a inverted
input signal terminal INB, a clock terminal CLK, and a
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inverted clock terminal CLKB, and may output signals
through an output signal terminal OUT, and a inverted output
signal OUTB. More particularly, the stages 400_1 to 400__»
may sequentially generate the emission control signals based
on signals received at the input terminal IN, the inverted input
signal terminal INB, the clock terminal CLK, and/or the
inverted clock terminal CLKB. For example, e.g., in the first
state 400_1, a start pulse ESP and a inverted start pulse ESPB
may be transmitted to the input signal terminal IN and the
inverted input signal terminal INB, respectively. The second
stage 400_2 through the n-th stage 400__», may receive the
output signal and the inverted output signal of a previous
stage at the input signal terminal IN and the inverted input
signal terminal INB, respectively, thereof. For example, for
the third stage 400_3, an output signal at an output signal
terminal OUT and a inverted output signal at a inverted output
signal terminal OUTB of the second stage 400_2 may be
transmitted to the input signal terminal IN and the inverted
input signal terminal INB of the third stage 400_3.

[0054] Insomeembodiments, each the respective emission
control lines E1 to En of the display may be coupled to a
respective output terminal O1, 02, O3, On of the correspond-
ing stage 400_1 to 400__» of the emission control driver 400.
However, embodiments are not limited thereto. For example,
while n stages 400_1 to 400__» may be illustrated in the
exemplary embodiment of the emission control driver 400 of
FIG. 2, in some embodiments, an emission control driver may
include, e.g., less than n stages and a plurality, e.g., two, of the
emission control lines E1 to En of the display may be coupled
to each respective output terminal O of such an emission
control driver. More particularly, by reducing a number of
stages of the emission control driver, a size of the emission
control driver may be reduced.

[0055] FIG. 3 illustrates a schematic diagram of a first
exemplary embodiment of a first stage 400_1a of the emis-
sion control driver of FIG. 2.

[0056] Referring to FIG. 3, the first stage 400_1a may
include a plurality of signal processing units, e.g., first, sec-
ond, third and fourth signal processing units 411a, 412a,
413a, 414a.

[0057] The first signal processing unit 411a may include
first, second, third, and fourth transistors Mla, M2a, M3a,
and M4a. A source of the first transistor M1a may be coupled
to a first power source VDD, a drain of the first transistor M1a
may be coupled to a source of the second transistor M2a, and
a gate of the first transistor Mia may be coupled to the input
signal terminal IN. The source of the second transistor M2a
may be coupled to the drain of the first transistor M1a, a drain
of the second transistor M2a may be coupled to a first node
N1a, and a gate of the second transistor M2a may be coupled
to the clock terminal CLK. A source of the third transistor
M3a may be coupled to the first node N1a, a drain of the third
transistor M3a may be coupled to a source of the fourth
transistor M4a, and a gate of the third transistor M3a may be
coupled to the clock terminal CLK. The source of the fourth
transistor M4a may be coupled to the drain of the third tran-
sistor M3a, a drain of the fourth transistor M4a may be
coupled to a second power source VSS, and a gate of the
fourth transistor Mda may be coupled to the inverted input
signal terminal INB.

[0058] Thesecond signal processing unit 412a may include
fifth, sixth, seventh, and eighth transistors M5a, Méa, M7a,
M8a and a first capacitor Cla. A source of the fifth transistor
M5a may coupled to the first power source VDD, a drain of
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the fifth transistor M5a may be coupled to a second node N2a,
and a gate of the fifth transistor M5a may be coupled to the
first node N1a. A source of the sixth transistor M6a may be
coupled to the second node N2a, a drain of the sixth transistor
Mé6a may be coupled to the second power source VSS, and a
gate of the sixth transistor M6éa may be coupled to the input
signal terminal IN. A source of the seventh transistor M7a
may be coupled to the first power source VDD, a drain of the
seventh transistor M7a may be coupled to the output terminal
OUT, and a gate of the seventh transistor M7a may be coupled
to a first node N1. A source of the eighth transistor M8a may
be coupled to the drain of the seventh transistor M7a and the
output terminal OUT, a drain of the eighth transistor M8a may
be coupled to the second power source VSS, and a gate of the
eighth transistor M8a may be coupled to the second node
N2a. A first electrode of the first capacitor Cla may be
coupled to the second node N2 and a second electrode of the
first capacitor Cla may be coupled to the output terminal
OUT.

[0059] The third signal processing unit 413a may include
ninth, tenth, eleventh, and twelfth transistors M9a, M10a,
M1l1la, M12a. A source of the ninth transistor M9a may be
coupled to the first power source VDD, a drain of the ninth
transistor M9a may be coupled to a source of the tenth tran-
sistor M10a, and a gate of the ninth transistor M9a may be
coupled to the output terminal OUT. The source of the tenth
transistor M10a may be coupled to the drain of the ninth
transistor M9a, a drain of the tenth transistor M10a may be
coupled to the first node N1a, and a gate of the tenth transistor
M10a may be coupled to the inverted clock terminal CLKB.
A source of the eleventh transistor M11a may be coupled to
the first node Nla, a drain of the eleventh transistor M11a
may be coupled to a source of the twelfth transistor M12a, and
a gate of the eleventh transistor M11a may be coupled to the
inverted clock terminal CLKB. The source of the twelfth
transistor M12a may be coupled to the drain of the eleventh
transistor M11a, a drain of the twelfth transistor M12a may
be coupled to the second power source VSS, and a gate of the
twelfth transistor M12a may be coupled to the inverted output
terminal OUTB.

[0060] The fourth signal processing unit 414a may include
thirteenth, fourteenth, fifteenth, and sixteenth transistors
M13a, M14a, M15a, M16a and a second capacitor C2a. A
source of the thirteenth transistor M13a may be coupled to the
first power source VDD, a drain of the thirteenth transistor
M13a may be coupled to a third node N3a, and a gate of the
thirteenth transistor M13a may be coupled to the output ter-
minal OUT. A source of the fourteenth transistor M14a may
be coupled to the third node N3aq, a drain of the fourteenth
transistor M14a may be coupled to the second power source
VSS, and a gate of the fourteenth transistor M14a may be
coupled to the first node Nla. A source of the fifteenth tran-
sistor M15a may be coupled to the first power source VDD, a
drain of the fifteenth transistor M15a may be coupled to the
inverted output terminal OUTB, and a gate of the fifteenth
transistor M15a may be coupled to the output terminal OUT.
A source of the sixteenth transistor M16a may be coupled to
the inverted output terminal OUTB, a drain of the sixteenth
transistor M16a may be coupled to the second power source
VSS, and a gate of the sixteenth transistor M16a may be
coupled to the third node N3a. A first electrode of the second
capacitor C2a may be coupled to the third node N3a and a
second electrode of the second capacitor C2a may be coupled
to the inverted output terminal OUTB.
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[0061] FIGS. 4A and 4B illustrate exemplary timing dia-
grams of signals employable for operating the exemplary first
stage 400_1a of FIG. 3. It should be understood that while the
following description refers to the first stage 400_1a of FIG.
3, embodiments are not limited thereto, and the features
described below may be applied to other stages. More par-
ticularly, in the exemplary timing diagram of FIG. 4A, a pulse
width of input signals is smaller than a pulse width of input
signals in the exemplary embodiment of FIG. 4B. The input
signals may correspond to the emission start pulse ESP and
the inverted emission start pulse ESPB for the first stage
400_1a, and, for the second through nth stages 400_2 to
400__», may correspond to the respective output signals out-
put from the output terminal OUT and the inverted output
terminal OUTB of a previous stage. Also, as a result of a
system setup and hold time requirements, an input signal In
and a inverted input signal /In may rise or fall prior to a clock
signal Ck and a inverted clock signal /Ck.

[0062] First, referring to FIG. 4A, the stage 400_1a may
receive the input signal In, the inverted input signal /In, the
clock signal Ck, and the inverted clock signal /Ck to operate.
The stage 400_1a may receive the first power source VDD
having a high level and the second power source VSS having
a low level as driving voltages.

[0063] During a first period Td1, the input signal In and the
inverted clock signal /Ck at low levels and the inverted input
signal /In and the clock signal Ck are at high levels. Referring
to FIGS. 3 and 4A, during the first period Td1, with the input
signal In and the inverted clock signal /Ck at low levels, and
the inverted input signal /In and the clock signal Ck at high
levels, the first transistor M1a and the sixth transistor M6a are
turned on by the input signal In, the fourth transistor M4a is
turned off by the inverted input signal /In, and the second
transistor M2a and the third transistor M3a are turned off by
the clock signal Ck.

[0064] When the sixth transistor M6a is turned on, current
flows from the second node N2a to the second power source
VSS and the second node N2a may be at a low level and the
eighth transistor M8a may be turned on. More particularly, as
the first power source VDD has a high level, for the second
node N2a to be at a low level, the fifth transistor M5a and the
seventh transistor M7a may be turned off, i.e., the first node
Nla may be at a high level, to prevent a supply of a high
voltage of the first power source to the second node N2a and
the output terminal OUT. With the first node N1a at the high
level, the fourteenth transistor M14a may also be turned off.
Therefore, in the exemplary embodiment of FIGS. 3 and 4A,
under such conditions during the first period Td1, the second
node N2a and the output terminal OUT are at low levels.
[0065] If the voltage of the second node N2a equals the
voltage of the output terminal OUT, the eighth transistor M8a
may be turned off and the voltage of the output terminal OUT
may not be further reduced, e.g., may not be sufficiently
reduced. Thus, the first capacitor Cla may be coupled
between the second node N2a and the output terminal OUT
such that the voltage of the second node N2a may be reduced
as much as the voltage of the output terminal OUT is reduced,
and the voltage of the second node N2a may be less than the
voltage of the output terminal OUT. For example, the voltage
of the output terminal OUT may be reduced to the voltage of
the second power source VSS.

[0066] Referring still to FIGS. 3 and 4A, during the first
period Td1, with the output terminal OUT at a low level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
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fifteenth transistor M15a are turned on. During the first period
Td1, with the inverted clock signal /Ck at a low level, the tenth
transistor M10a and the eleventh transistor M11a are turned
on. Therefore, a voltage of the first power source VDD may be
transmitted to the first node N1a through the ninth transistor
M09a and the tenth transistor M10a, and the first node N1a is
atahigh level. Referring to FIG. 3, with the voltage of the first
node Nla being transmitted to the gate of the fourteenth
transistor M14a, the fourteenth transistor M14a is turned off.
When the thirteenth transistor M13a and the fifteenth transis-
tor M15a are turned on, the first power source VDD is trans-
mitted to the third node N34 and the inverted output terminal
OUTB so that the third node N3a and the inverted output
terminal OUTB are at high levels. When the third node N3a at
a high level, the sixteenth transistor M16a is turned off. Under
such conditions, the inverted output terminal OUTB is at a
high level. When the inverted output terminal OUTB is at a
high level, the twelfth transistor M12a is turned off. By turn-
ing off the twelfth transistor M12a, the eleventh transistor
M1l1la may be prevented from being coupled to the second
power source VSS.

[0067] Referring to FIG. 4A, during a second period Td2,
the inverted input signal /In and the clock signal Ck are at low
levels and the input signal In and the inverted clock signal /Ck
are at high levels. With the input signal In at a high level, the
first transistor M1a and the sixth transistor Méa are turned
off. With the inverted input signal /In and the clock signal Ck
at low levels, the second, third and fourth transistors M2a,
M3a, Mda are turned on.

[0068] When the second, third and fourth transistors M2a,
M3a, Md4aq are turned on, current may flow from the first node
N1a to the second power source VSS so that the first node N1
may beatalow level. When the first node N1ais ata low level,
the fifth transistor MSa and seventh transistor M7a are turned
on so that a voltage of the first power source VDD is trans-
mitted to the second node N2a and the output terminal OUT.
As discussed below, with the first node N1a at a low level, the
fourteenth transistor M14a is also turned on. With the input
signal In at the high level during the second period Td2, the
sixth transistor M6a is turned off and current flow from the
second node N2a to the second power source VSS is blocked.
With the high level at the second node N2a, the eighth tran-
sistor M8a is also turned off.

[0069] When the output terminal OUT is at a high level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
fifteenth transistor M15a are turned off. During the second
period Td2, with the inverted clock signal /Ck at a high level,
the tenth transistor M10a and the eleventh transistor M11a
are turned off. Referring to FIG. 3, the twelfth transistor
M12a is coupled to the inverted output terminal OUTB and,
as discussed above, with the inverted output terminal OUTB
at a high level during the first period Td1, the twelfth transis-
tor M12a is turned off. With the first node N1 at a low level,
the fourteenth transistor M14a is turned on. When the four-
teenth transistor M14aq is turned on, current flows from the
third node N3a to the second power source VSS, and the
sixteenth transistor M16a may also be turned on. Thus, during
the second period Td2, a voltage of the second power source
VSS is transmitted to the inverted output terminal OUTB, and
the inverted output terminal OUTB is at a low level. More
particularly, a voltage between the third node N3a and the
inverted output terminal OUTB is maintained by the second
capacitor C2a coupled between the third node N3a and the
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inverted output terminal OUTB so that the sixteenth transistor
M16 is turned on during the second period.

[0070] Referring to FIG. 4A, during a third period Td3, the
input signal In and the clock signal Ck are at high levels and
the inverted input signal /In and the inverted clock signal /Ck
are at low levels. With the input signal In at a high level, the
first transistor Mia and the sixth transistor M6a are turned off.
With the clock signal Ck at a high level, the first, second and
third transistors Mla, M2a, M3a are turned off. With the
inverted input signal /In at a low level, the fourth transistor
Mda is turned on.

[0071] With the inverted clock signal /Ck at a low level, the
tenth transistor M10a and the eleventh transistor M11a are
turned on. During the third period Td3, with the inverted
output terminal OUTB at a low level, the twelfth transistor
M12a is turned on. More particularly, current may flow from
the first node N1a coupled between the tenth transistor M10a
and the eleventh transistor M11a to the second power source
VSS through the twelfth transistor M12a so that the first node
Nla is at a low level during the third period Td3.

[0072] When the first node Nla is at a low level, the fifth
transistor M5a and the seventh transistor M7a are turned on.
Thus, a voltage of the first power source VDD is transmitted
to the second node N2a and the output terminal OUT, and the
second node N2a and the output terminal OUT are at high
levels. With the sixth transistor M6a turned off with the input
signal In at a high level, current flow from the second node
N2a to the second power source VSS is blocked and the
second node N2a is at a high level. When the second node
N2a is at a high level, the eighth transistor M8a is turned off
so that the voltage of the output terminal OUT is at a high
level.

[0073] With the output terminal OUT at a high level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
fifteenth transistor M15aq are turned off so that the first power
source VDD is not transmitted to the inverted output terminal
OUTB. Since the first node Nla is at a low level, the four-
teenth transistor M14a is turned on. Therefore, the second
power source VSS is transmitted to the third node N3a and the
inverted output terminal OUTB and current may flow from
the third node N3a to the second power source VSS through
the fourteenth transistor M14a. Under such conditions, the
third node N3a is at a low level. With the third node N3q ata
low level, the sixteenth transistor M16a is turned on so that
current may flow from the inverted output terminal OUTB to
the second power source VSS. Under such conditions, the
inverted output terminal OUTB is at a low level. The sixteenth
transistor M16a may be turned off when the voltage of the
inverted output terminal OUTB is equal to the voltage of the
third node N3a, and the flow of current from the inverted
output terminal OUTB to the second power source VSS may
be blocked. As a result, the voltage of the inverted output
terminal OUTB may not be sufficiently low. Thus, the second
capacitor C2a may be coupled between the third node N3a
and the inverted output terminal OUTB. The second capacitor
C2a maintains a voltage between the inverted output terminal
OUTB and the third node N3a so that, when the voltage of the
inverted output terminal OUTB is reduced, a voltage at the
third node N3 is further reduced. Under such conditions, a
voltage across the gate and the source terminals of the six-
teenth transistor M16 may be maintained such that the six-
teenth transistor M16q is not turned off and a voltage at the
inverted output terminal OUTB may be sufficiently reduced.
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[0074] During a fourth period Td4, the input signal In and
the clock signal Ck are at low levels and the inverted input
signal /In and the inverted clock signal /Ck are at high levels.
With the input signal In at a low level, the first and sixth
transistors Mla, M6a are turned on. With the clock signal Ck
at a low level, the second and third transistors M2a, M3a are
turned on. With the inverted input signal /In at ahigh level, the
fourth transistor M4 is turned off. When the first, second and
third transistors M1a, M2a, M3a are turned on, a voltage of
the first power source VDD is transmitted to the first node
N1a so that the first node Nla is at a high level.

[0075] With the first node Nla at a high level, the fifth
transistor M5a and the seventh transistor M7q are turned off.
Therefore, a voltage of the first power source VDD is not
transmitted to the second node N2a and the output terminal
OUT. With the sixth transistor M6a turned on by the input
signal In at a low level, current flows from the second node
N2a to the second power source VSS so that the second node
N2ais atalow level. With the second node N2a at a low level,
the eighth transistor M8a is turned on so that current flows
from the output terminal OUT to the second power source
VSS and that the output terminal OUT is at a low level. The
eighth transistor M8a may be maintained on by the first
capacitor Cla.

[0076] With the output terminal OUT is at a low level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
fifteenth transistor M15a are turned on. With the inverted
clock signal /Ck at a high level, the tenth transistor M10a and
the eleventh transistor M11a are turned off and the first node
N1a at ahigh level. With the first node N1a at a high level, the
fourteenth transistor M14a is turned off. In addition, the
thirteenth transistor M13a and the fifteenth transistor M15a
are turned on as the output terminal OUT is at a low level.
With the thirteenth transistor M13a and the fifteenth transis-
tor M15a turned on, the first power source VDD is transmitted
to the third node N3q and the inverted output terminal OUTB.
Therefore, the third node N3a and the inverted output termi-
nal OUTB are at high levels. With the fourteenth transistor
M14a turned off, and the third node N3a at a high level, the
sixteenth transistor M16 is turned off and current flow from
the third node N3 and the inverted output terminal OUTB to
the second power source VSS is blocked so that the third node
N3a and the inverted output terminal OUTB are athigh levels.

[0077] During a fifth period Td5, the input signal In and the
inverted clock signal /Ck are at low levels and the inverted
input signal /In and the clock signal Ck are at high levels. With
the input signal In at a low level, the first transistor M1a and
the sixth transistor M6a are turned on. With the clock signal
Ck at a high level, the second transistor M2a and the third
transistor M3a are turned off. With the inverted input signal
/In at a high level, the fourth transistor Mda is turned off. With
the inverted clock signal /Ck at a low level, the tenth transistor
M10q and the eleventh transistor M11a are turned on. As a
result of the inverted output terminal OUTB being at a high
level during the fourth period Td4, the twelfth transistor
M12ais turned off. Thus, the first node N1a is floated. There-
fore, the second node N2a and the output terminal OUT
maintain their voltage from a previous period, e.g., the fourth
period Td4. That is, the second node N2a and the output
terminal OUT are at low levels. Since the second node N2a
and the output terminal OUT maintain their voltage from the
previous, e.g., the fourth period Td4, the inverted output
terminal OUTB also maintains its voltage from the previous
period, e.g., the fourth period Td4.
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[0078] Referring now to FIG. 4B, another exemplary
embodiment of exemplary signals that may be employed to
operate the exemplary stage 400_la of FIG. 3 will be
described below. In the exemplary embodiment of FIG. 4B,
the exemplary driving method includes the first period, Td1,
the second period Td2, the third period Td3, a fourth period
Td4', a fifth period TdS', and a sixth period Tdé'. In general,
only differences between the exemplary embodiment of FIG.
4A and the exemplary embodiment of FIG. 4B will be
described below, e.g., a description of the first, second and
third periods Td1, Td2, Td3, which correspond to the first,
second and third periods Td1, Td2, Td3 illustrated in FIG. 4A
will not be repeated again below.

[0079] Referring to FIG. 4B, according to the exemplary
embodiment illustrated therein, during the fourth period Td4',
the input signal In and the inverted clock signal /Ck are at high
levels and the inverted input signal /In and the clock signal Ck
are at low levels. With the input signal In at a high level, the
first transistor M1a and the sixth transistor M6a are turned
off. With the clock signal Ck and the inverted input signal /In
at a low level, the second transistor M2a, the third transistor
M3a, and the fourth transistor M4a are turned on. Therefore,
current may flow from the first node N1a to the second power
source VSS, and the first node Nla is at a low level. With the
inverted clock signal /Ck at a high level, the tenth transistor
M10q and the eleventh transistor M11a are turned off.
[0080] With the first node Nla at a low level during the
fourth period Td4', the fifth transistor M5a and the seventh
transistor M7a are turned on. Therefore, a voltage of the first
power source VDD is transmitted to the second node N2a and
the output terminal OUT. With the input signal In is at the high
level during the second period Td2, the sixth transistor M6a is
turned off and current flow from the second node N2a to the
second power source VSS is blocked. With the high level at
the second node N2aq, the eighth transistor M8a is also turned
off. Therefore, the output terminal OUT is in a high level.
[0081] When the output terminal OUT is at a high level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
fifteenth transistor M15a are turned off. During the second
period Td2, with the inverted clock signal /Ck at a high level,
the tenth transistor M10a and the eleventh transistor M11a
are turned off. Therefore, the first node N1a is in a low level.
Referring to FIG. 3, the twelfth transistor M12a is coupled to
the inverted output terminal OUTB and, as discussed above,
with the inverted output terminal OUTB at a low level during
the third period Td3, the twelfth transistor M12a is turned on.
As discussed above, with the first node N1 at a low level
during the fourth period Td4', the fourteenth transistor M14a
is turned on. When the fourteenth transistor M14a is turned
on, current flows from the third node N3a to the second power
source VSS, and the sixteenth transistor M16a may also be
turned on. Thus, during the fourth period Td4', a voltage of the
second power source VSS is transmitted to the inverted output
terminal OUTB, and the inverted output terminal OUTB is at
a low level. More particularly, a voltage between the third
node N3a and the inverted output terminal OUTB is main-
tained by the second capacitor C2a coupled between the third
node N3a and the inverted output terminal OUTB so that the
sixteenth transistor M16 is turned on during the fourth period
Td4'.

[0082] During the fifth period Td5', the input signal In and
the clock signal Ck are at high levels and the inverted input
signal /In and the inverted clock signal /Ck are at low levels.
With the input signal In and the clock signal Ck are at high
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levels, the first, second, third and sixth transistors M1a, M2a,
M3a, Méa are turned off. With the inverted input signal /In is
at a low level, the fourth transistor M4a is turned on.

[0083] With the inverted clock signal /Ck at a low level, the
tenth transistor M10a and the eleventh transistor M11a are
turned on. With the inverted output terminal OUTB at a low
level during the fourth period Td4', the twelfth transistor
M12a is turned on. Therefore, current may flow from the first
node N1a coupled between the tenth transistor M10a and the
eleventh transistor M11a to the second power source VSS
through the twelfth transistor M12a so that the first node Nla
is at a low level.

[0084] When the first node Nla is at a low level, the fifth
transistor M54 and the seventh transistor M7a are turned on.
Therefore, a voltage of the first power source VDD is trans-
mitted to the second node N2a and the output terminal OUT
so that the second node N2a and the output terminal OUT are
at high levels. At this time, since the sixth transistor M6a is
turned off as a result of a high level of the input signal In,
current flow from the second node N2a to the second power
source VSS is blocked and the second node N2a is at a high
level. When the second node N2a is at a high level, the eighth
transistor M8a is turned off and a voltage of the output ter-
minal OUT is at a high level.

[0085] With the output terminal OUT at a high level, the
ninth transistor M9a, the thirteenth transistor M13a, and the
fifteenth transistor M15a are turned off so that the first power
source VDD is not transmitted to the inverted output terminal
OUTB. With the first node N1a at a low level during the fifth
period Td5', the fourteenth transistor M14a is turned on.
Therefore, a voltage of the second power source VSS is trans-
mitted to the third node N3a and the inverted output terminal
OUTB so that current flows from the third node N3a to the
second power source VSS through the fourteenth transistor
M14a and that the third node N3aq is at a low level. With the
third node N3a at a low level, the sixteenth transistor M16a is
turned on so that current flows from the inverted output ter-
minal OUTB to the second power source VSS. Therefore, the
inverted output terminal OUTB is at a low level during the
fifth period TdS'. The sixteenth transistor M16a may be
turned off when the voltage of the inverted output terminal
OUTB is equal to the voltage of the third node N3a, and the
flow of current from the inverted output terminal OUTB to the
second power source VSS may be blocked. As a result, the
voltage of the inverted output terminal OUTB may not be
sufficiently low. Thus, the second capacitor C2a may be
coupled between the third node N3a and the inverted output
terminal OUTB. The second capacitor C2a maintains a volt-
age between the inverted output terminal OUTB and the third
node N3a so that, when the voltage of the inverted output
terminal OUTB is reduced, a voltage at the third node N3 is
further reduced. Under such conditions, a voltage across the
gate and the source terminals of the sixteenth transistor M16
may be maintained such that the sixteenth transistor M16a is
not turned off and a voltage at the inverted output terminal
OUTB may be sufficiently reduced.

[0086] During the sixth period Tdé', the input signal In and
the clock signal Ck are at low levels and the inverted input
signal /In and the inverted clock signal /Ck are at high levels.
With the input signal In at a low level, the first transistor M1a
and the sixth transistor Mé6a are turned on. With the clock
signal Ck at a low level, the second transistor M2a and the
third transistor M3a are turned on. With the inverted clock
signal /Ck at a high level, the tenth transistor M10a and the
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eleventh transistor M11a are turned off. With the first, second
and third transistors M1a, M2a, M3a turned on, the first node
N1a is at a high level. Thus, the fifth, seventh, and fourteenth
transistors MS5a, M7a, M14a are turned off. With the sixth
transistor M6a turned on, the second node N2a and the output
terminal OUT are at a low level and the eighth transistor M8a
is turned on. With the output terminal out at a low level, a
voltage of the first power source VDD at a high level is
supplied to the third node N3a and to the second terminal of
the capacitor C2a via the thirteenth and fifteenth transistors
M13a, M15a, respectively. Thus, the inverted output terminal
OUTB is at a high level.

[0087] Inembodiments, as a result of signal characteristics,
timing delays, setup and hold times, etc., it is understood that
other combinations of, e.g., the input signal In, the inverted
input signal /In, the clock signal Ck, the inverted clock signal
/CKk, the output signal at the output terminal OUT, and the
inverted output signal at the inverted output terminal OUTB
may result. More particularly, referring to FIG. 4B, e.g., dur-
ing a portion Td5' p of the fifth period Td5', the input signal In
and the inverted clock signal /Ck are at low levels, and the
inverted input signal /In and the clock signal Ck are at high
levels. With the input signal In ata low level, the first and sixth
transistor Mla, Mé6a are turned on. With the clock signal Ck at
a high level, the second and third transistors M2a, M3a are
turned off. With the inverted clock signal /Ck at low level, the
tenths and eleventh transistors M10a, M11a are turned on.

[0088] With the inverted output terminal OUTB being at a
low level before the portion TdS' p, the twelfth transistor
M12a may be turned on. With the tenth, eleventh and twelfth
transistors M10a, M11a, M12a turned on, the first node Nla
is ata low level. With the first node N1a at a low level, the fifth
and seventh transistors M5a, M7a are turned on. With the fifth
and seventh transistors MS5a, M7a turned on, a high level
voltage of the first power source VDD may be supplied to the
second terminal of the capacitor Cla. More particularly,
under such conditions, the fifth, sixth and seventh transistors
MSa, M6a, M7a are turned on, and a path may exist between
the first power source VDD and the second power source
VSS. That is, when the fifth transistor M5a and the sixth
transistor M6a are simultaneously turned on, the first power
source VDD and the second power source VSS are coupled
and current may flow.

[0089] To reduce and/or eliminate an effect of such an
occurrence, although the fifth transistor M5a and the sixth
transistor M6a may be simultaneously turned on, the fifth and
sixth transistors M5a, M6a may be set such that a width/
length ratio of the fifth transistor M5a is larger than a width/
length ratio of the sixth transistor M6a. Accordingly, even if
the fifth transistor MSa and the sixth transistor M6a are simul-
taneously turned on, the second node N2a may be at a high
level. With the second node N2a at a high level, the eighth
transistor M8a is turned off, and the output terminal OUT is at
a high level.

[0090] Further, under such conditions, with the output ter-
minal OUT at a high level, the thirteenth transistor M13a and
the fifteenth transistor M15a are turned off. With the first node
Nla at a low level, the fourteenth transistor M14a is turned
on. Therefore, current flows from the third node N3a to the
second power source VSS through the fourteenth transistor
M14a and the third node N3a is at a low level. With the third
node N3a at a low level, the sixteenth transistor M16a is
turned on so that current flows from the inverted output ter-
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minal OUTB to the second power source VSS through the
sixteenth transistor M16a and that the inverted output termi-
nal OUTB is at a low level.

[0091] Referring to FIGS. 4A and 4B, embodiments may
enable the input signal In and the output signal at the output
terminal OUT to have the same and/or substantially same
waveform. More particularly, e.g., in embodiments, a pulse
width of an output signal supplied to an output terminal may
be obtained by multiplying a number of times when a pulse
width ofa corresponding input signal reaches a falling edge of
a clock signal by a period of the clock signal. Thus, embodi-
ments of an emission control driver employing one or more
features described above may supply output signals including
a same number of pulses as a number of pulses of a corre-
sponding input signal. Embodiments may enable a pulse
width of an output signal to be controlled based on a pulse
width and a number of pulses of a corresponding input signal.
[0092] More particularly, e.g., in the exemplary embodi-
ment of FIG. 4A, the illustrated input signal In and the cor-
responding output signal at the output terminal OUT corre-
spond to a single period of the illustrated clock signal Ck. In
the exemplary embodiment of FIG. 4B, the illustrated input
signal In and the corresponding output signal at the output
terminal OUT correspond to two periods of the illustrated
clock signal Ck.

[0093] FIG. 5 illustrates a schematic diagram of a second
exemplary embodiment of a first stage 400_15 employable by
the emission control driver 400 of FIG. 2. In general, only
differences between the exemplary stage 400_15 of FIG. 5
and the exemplary stage 400_1a of FIG. 3 will be described
below.

[0094] Referring to FIG. 5, the stage 400_15 may include
the first signal processing unit 4114, the second signal pro-
cessing unit 4124, a third signal processing unit 4135, and the
fourth signal processing unit 414a.

[0095] More particularly, the third signal processing unit
413b may substantially correspond to the third signal pro-
cessing unit 413a, except with regard to a twelfth transistor
M12b thereof. That is, the third signal processing unit 4135
may include the ninth, tenth and eleventh transistors M9a,
M10a, M11a, as described above with regard to FIG. 3, as
well as the twelfth transistor M12b instead of the twelfth
transistor M12a. More particularly, a source of the twelfth
transistor M1256 may be coupled to drain of the eleventh
transistor M11a, a drain of the twelfth transistor M125 may
be coupled to the second power source VSS, and a gate of the
twelfth transistor M125 may be coupled to the first node N1a.
[0096] In the stage 400_15 having the structure illustrated
in FIG. 5, the voltage of the first node Nla is equal to the
voltage of the inverted output terminal OUTB. That is, e.g.,
when the first node Nla is at a low level, the inverted output
terminal OUTB is at a low level. When the first node N1la is at
a high level, the inverted output terminal OUTB is at a high
level. Therefore, in operation, the exemplary stage 400_1a of
FIG. 3 and the exemplary stage 400_15 of FIG. 5 may be
equivalent. More particularly, while the gate of the twelfth
transistor M12a of FIG. 3 is coupled to the inverted output
terminal OUTB and the gate of the twelfth transistor M125 of
FIG. 5is coupled to the first node N1a, because the voltage of
the inverted output terminal OUTB is equal to the voltage of
the first node N1a, operations of the twelfth transistors M12a,
M12b may be equivalent. That is, e.g., the above description
of FIGS. 4A and 4B may also be applied to the exemplary
stage 400_15 of FIG. 5.
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[0097] FIG. 6 illustrates a schematic diagram of a third
exemplary embodiment of a first stage 400_1c employable by
the emission control driver 400 of FIG. 2. In general, only
differences between the exemplary stage 400_1c¢ of FIG. 6
and the exemplary stage 400_1a of FIG. 3 will be described
below.

[0098] Referring to FIG. 6, the stage 400_1¢ may include
the first signal processing unit 411a, a second signal process-
ing unit 412¢, the third signal processing unit 413a, and the
fourth signal processing unit 414a.

[0099] The second signal processing unit 412¢ may include
the fifth transistor M5a, the sixth transistor M6a, the seventh
transistor M7a, the eighth transistor M8a, the first capacitor
Cla, and a seventh transistor M17¢. That is, relative to the
exemplary stage 400_1a of FIG. 3, the exemplary stage 400_
1c of FIG. 5 includes an additional transistor, e.g., M17c.
Referring to FIG. 6, the gate of the eighth transistor M8a and
the source of the sixth transistor M6a may be coupled via the
seventeenth transistor M17¢. More particularly, the seven-
teenth transistor M17¢ may be coupled between the gate of
the eighth transistor M8a and the source of the sixth transistor
Méa. That is, a gate of the seventeenth transistor may be
coupled to the clock terminal CLK, a source of the seven-
teenth transistor may be coupled to the gate of the eighth
transistor M8a and the second node N2a, and a drain of the
seventeenth transistor M17¢ may be coupled to the source of
the sixth transistor Méa.

[0100] As discussed above, during, e.g., the portion Td5'_p
of'the fifth period TdS' of FIG. 4B, the fifth transistor M5a and
the sixth transistor M6a may be simultaneously turned on.
Referring to FIGS. 4B and 6, by providing the seventeenth
transistor M17a as in the exemplary stage 400_1c, the seven-
teenth transistor M17a receiving the clock signal Ck at a high
level is turned off during the portion Td5'_p of the fifth period
Td5'. Therefore, by providing the seventeenth transistor
M17a, when the fifth transistor M5a, the seventh transistor
M7a and the sixth transistor M6a are turned on, current
cannot flow from the second node N2a to the second power
source VSS, and the voltages of the second node N2a and the
output terminal OUT are at high levels. Therefore, the stage
400_1c is not affected by a ratio of the length to width of the
channels of the fifth transistor M5¢ and the sixth transistor
Méc.

[0101] FIG. 7 illustrates a schematic diagram of a fourth
exemplary embodiment of a first stage of the emission control
driver 400_1d employable by the emission control driver 400
of FIG. 2. In general, only differences between the exemplary
stage 400_1d of FIG. 7 and the exemplary stages 400_1a,
400_15, and 400_1c of FIGS. 3, 5 and 6 will be described
below.

[0102] Referring to FIG. 7, the stage 400_1d may include
the first signal processing unit 411a of FIG. 3, the second
signal processing unit 412¢ of FIG. 5, the third signal pro-
cessing unit 4135 of FIG. 6, and the fourth signal processing
unit 414a of FIG. 3. A description of each of the exemplary
signal processing units 411a, 112¢, 4136 and 414a is set forth
above, and will not be repeated.

[0103] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof. For example, while all of the transistors
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illustrated in the accompanying Figures are illustrated as
p-type transistors, persons of ordinary skill in the art appre-
ciate that other transistors may be employed, e.g., n-type, a
combination of p-type and n-type.

[0104] Exemplary 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. Accordingly, it
will be understood by those of ordinary 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. An emission control driver including a plurality of stages
adapted to receive voltages from a first power source and a
second power source and to generate emission control sig-
nals,

wherein each of the stages comprises:

a first signal processing unit adapted to generate a first
output signal based on an input signal, a clock signal, a
inverted input signal, the first power source, and the
second power source, the first output signal being sup-
plied at a first node of the first signal processing unit;

a second signal processing unit adapted to output an emis-
sion control signal based on the first output signal and
the input signal, the emission control signal correspond-
ing to an inverse of the first output signal;

a third signal processing unit adapted to transmit a voltage
of the first power source or the second power source to
the first signal processing unit based on the emission
control signal, a inverted clock signal, and an inverted
emission control signal when a first path, between the
first power source and the first node, and a second path,
between the second power source and the first node, are
blocked by the clock signal, the inverted emission con-
trol signal corresponding to an inverse of the emission
control signal; and

a fourth signal processing unit adapted to output a inverted
emission control signal based on the emission control
signal and the first output signal.

2. The emission control driver as claimed in claim 1,

wherein the first signal processing unit includes first, sec-
ond, third, and fourth transistors,

wherein a source of the first transistor is coupled to the first
power source, a drain of the first transistor is coupled to
a source of the second transistor, and a gate of the first
transistor is coupled to an input signal terminal to which
the input signal is input,

wherein a drain of the second transistor is coupled to the
first node, and a gate of the second transistor is coupled
to a clock terminal to which the clock signal is input,

wherein a source of the third transistor is coupled to the first
node, a drain of the third transistor is coupled to a source
of the fourth transistor, and a gate of the third transistor
is coupled to the clock terminal, and

wherein a drain of the fourth transistor is coupled to the
second power source, and a gate of the fourth transistor
is coupled to a inverted input signal terminal to which the
inverted input signal is input.

3. The emission control driver as claimed in claim 1,

wherein the second signal processing unit includes fifth,
sixth, seventh, and eighth transistors and a first capaci-
tor,
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wherein a source of the fifth transistor is coupled to the first
power source, a drain of the fifth transistor is coupled to
asecond node, and a gate of the fifth transistor is coupled
to the first node,

wherein a source of the sixth transistor is coupled to the
second node, a drain of the sixth transistor is coupled to
the second power source, and a gate of the sixth transis-
tor is coupled to an input signal terminal to which the
input signal is transmitted,

wherein a source of the seventh transistor is coupled to the
first power source, a drain of the seventh transistor is
coupled to an output terminal from which the emission
control signal is output by inverting the first output sig-
nal, and a gate of the seventh transistor is coupled to the
first node,

a source of the eighth transistor is coupled to the output
terminal, a drain of the eighth transistor is coupled to the
second power source, and a gate of the eighth transistor
is coupled to the second node, and

wherein a first electrode of the first capacitor is coupled to
the second node and a second electrode of the first
capacitor is coupled to the output terminal.

4. The emission control driver as claimed in claim 3,
wherein the second signal processing unit further comprises a
seventeenth transistor, wherein a source of the seventeenth
transistor is coupled to the second node, a drain of the seven-
teenth transistor is coupled to the source of the sixth transis-
tor, and a gate of the seventeenth transistor is coupled to the
clock terminal.

5. The emission control driver as claimed in claim 4,

wherein the third signal processing unit includes ninth,
tenth, eleventh, and twelfth transistors,

wherein a source of the ninth transistor is coupled to the
first power source, a drain of the ninth transistor is
coupled to a source of the tenth transistor, and a gate of
the ninth transistor is coupled to an output terminal from
which the emission control signal is output,

wherein a drain of the tenth transistor is coupled to a source
of the eleventh transistor, and a gate of the tenth transis-
toris coupled to a inverted clock terminal from which the
inverted clock signal is output,

wherein a drain of the eleventh transistor is coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor is coupled to the inverted clock terminal, and

wherein a drain of the twelfth transistor is coupled to the
second power source, and a gate of the twelfth transistor
is adapted to receive the first output signal.

6. The emission control driver as claimed in claim 4,

wherein the third signal processing unit includes ninth,
tenth, eleventh, and twelfth transistors,

wherein a source of the ninth transistor is coupled to the
first power source, a drain of the ninth transistor is
coupled to a source of the tenth transistor, and a gate of
the ninth transistor is coupled to an output terminal from
which the emission control signal is output,

wherein a drain of the tenth transistor is coupled to a source
of the eleventh transistor, and a gate of the tenth transis-
tor is coupled to a inverted clock terminal from which the
inverted clock signal is output,

wherein a drain of the eleventh transistor is coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor is coupled to the inverted clock terminal, and
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wherein a drain of the twelfth transistor is coupled to the
second power source, and a gate of the twelfth transistor
is adapted to receive the inverted emission control sig-
nal.

7. The emission control driver as claimed in claim 3,
wherein a ratio of width/length of a channel region of the fifth
transistor is larger than a ratio of width/length of a channel
region of the sixth transistor.

8. The emission control driver as claimed in claim 1,

wherein the third signal processing unit includes ninth,

tenth, eleventh, and twelfth transistors,

wherein a source of the ninth transistor is coupled to the

first power source, a drain of the ninth transistor is
coupled to a source of the tenth transistor, and a gate of
the ninth transistor is coupled to an output terminal from
which the emission control signal is output,

wherein a drain of the tenth transistor is coupled to a source

of the eleventh transistor, and a gate of the tenth transis-
tor is coupled to a inverted clock terminal from which the
inverted clock signal is output,
wherein a drain of the eleventh transistor is coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor is coupled to the inverted clock terminal, and

wherein a drain of the twelfth transistor is coupled to the
second power source, and a gate of the twelfth transistor
is adapted to receive the inverted emission control sig-
nal.

9. The emission control driver as claimed in claim 1,

wherein the third signal processing unit includes ninth,

tenth, eleventh, and twelfth transistors,

wherein a source of the ninth transistor is coupled to the

first power source, a drain of the ninth transistor is
coupled to a source of the tenth transistor, and a gate of
the ninth transistor is coupled to an output terminal from
which the emission control signal is output,

wherein a drain of the tenth transistor is coupled to a source

of the eleventh transistor, and a gate of the tenth transis-
tor is coupled to a inverted clock terminal from which the
inverted clock signal is output,
wherein a drain of the eleventh transistor is coupled to a
source of the twelfth transistor, and a gate of the eleventh
transistor is coupled to the inverted clock terminal, and

wherein a drain of the twelfth transistor is coupled to the
second power source, and a gate of the twelfth transistor
is adapted to receive the first output signal.

10. The emission control driver as claimed in claim 1,

wherein the fourth signal processing unit includes thir-

teenth, fourteenth, fifteenth, and sixteenth transistors,
and a second capacitor,

wherein a source of the thirteenth transistor is coupled to

the first power source, a drain of the thirteenth transistor
is coupled to a third node, and a gate of the thirteenth
transistor is coupled to an output terminal from which
the emission control signal is output,

wherein a source of the fourteenth transistor is coupled to

the third node, a drain of the fourteenth transistor is
coupled to the second power source, and a gate of the
fourteenth transistor is adapted to receive the first output
signal,

wherein a source of the fifteenth transistor is coupled to the

first power source, a drain of the fifteenth transistor is
coupled to a inverted output terminal from which the
inverted emission control signal is output, and a gate of
the fifteenth transistor is coupled to the output terminal,
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wherein a source of the sixteenth transistor is coupled to the
inverted output terminal, a drain of the sixteenth transis-
tor is coupled to the second power source, and a gate of
the sixteenth transistor is coupled to the third node, and

wherein the second capacitor is coupled between the third
node and the inverted output terminal.

11. The emission control driver as claimed in claim 1,
wherein the plurality of stages include n stages, and for each
of'the second through n-th stages, the emission control signal
output by the n-1th stage is input as the input signal for the
respective stage, and the inverted emission control signal
output by the n-1th stage is input as the inverted input signal
for the respective stage.

12. The emission control driver as claimed in claim 1,
wherein a pulse width of the emission control signal corre-
sponds to a same number of clock cycles as a pulse width of
the input signal.

13. An organic light emitting display, comprising:

a pixel unit including a plurality of pixels arranged in a
region defined by scan lines, emission control lines, and
data lines;

a scan driver adapted to transmit scan signals to the scan
lines;

an emission control driver adapted to transmit emission
control signals to the emission control lines;

a data driver adapted to transmit data signals to the data
lines; and

a controller adapted to generate control signals for control-
ling the scan driver, the emission control driver, and the
data driver,

wherein each of the stages, includes:

a first signal processing unit adapted to generate a first
output signal based on an input signal, a clock signal,
a inverted input signal, the first power source, and the
second power source, the first output signal being
supplied at a first node of the first signal processing
unit;

a second signal processing unit adapted to output the
corresponding emission control signal based on the
first output signal and the input signal, the emission
control signal corresponding to an inverse of the first
output signal;

a third signal processing unit adapted to selectively
transmit the first power source or the second power
source to the first signal processing unit based on the
emission control signal, a inverted clock signal, and
an inverted emission control signal when a first path,
between the first power source and the first node, and
a second path, between the second power source and
the first node, are blocked by the clock signal, the
inverted emission control signal corresponding to an
inverse of the emission control signal; and

a fourth signal processing unit adapted to output a
inverted emission control signal based on the corre-
sponding emission control signal and the first output
signal.

14. The organic light emitting display as claimed in claim
13, wherein each of the emission control signals is transmit-
ted to two of the emission control lines.

15. The organic light emitting display as claimed in claim
13, wherein each of the emission control signals is transmit-
ted to one of the emission control lines.

16. The organic light emitting display as claimed in claim
13, wherein the controller is adapted generate the input sig-
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nal, the inverted input signal, the clock signal, and the
inverted clock signal to control pulse widths of the input
signal and the inverted input signal.

17. The organic light emitting display as claimed in claim
13, wherein the pulse width of the input signal corresponds to
a same number of clock periods as a pulse width of the
corresponding emission control signal.

18. An emission control driver including a plurality of
stages receiving a first power source and a second power
source and driving the first power source and the second
power source to generate emission control signals,

wherein each of the stages comprises:

a first signal processing unit adapted to generate a first
output signal based on an input signal, a clock signal, a
inverted input signal, the first power source, and the
second power source, the first output signal being sup-
plied at a first node of the first signal processing unit;

a second signal processing unit adapted to output an emis-
sion control signal based on the first output signal and
the input signal, the emission control signal correspond-
ing to an inverse of the first output signal;

a third signal processing unit adapted to selectively control
a voltage at the first node of the first signal processing
unit to correspond to a voltage transmitted from the first
power source or the second power source, the third sig-
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nal processing unit selectively controlling the voltage at
the first node based on the emission control signal, a
inverted clock signal, and an inverted emission control
signal, the inverted emission control signal correspond-
ing to an inverse of the emission control signal; and

a fourth signal processing unit adapted to output a inverted

emission control signal based on the emission control
signal and the first output signal.

19. The emission control driver as claimed in claim 18,
wherein the first signal processing unit includes a plurality of
transistors adapted to transmit the a voltage of the first power
source or a voltage of the second power source to the first
node based on the input signal, the clock signal and the
inverted input signal, and the third signal processing unit is
adapted to selectively control the voltage at the first node
when the input signal, the inverted input signal and/or the
clock signal prevent the transmission of the voltage of the first
power source of the voltage of the second power source to the
first node.

20. The emission control driver as claimed in claim 18,
wherein the first output signal corresponds to the inverted
emission control signal, and the inverted emission control
signal is an inverse of the emission control signal.
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