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(7) ABSTRACT

An emission control driver includes stages sequentially out-
putting emission control signals through emission control
lines. Each stage includes a first signal processor receiving a
first voltage and generating first and second signals in
response to first and second sub-control signals, a second
signal processor receiving a second voltage having a level
higher than a level ofthe first voltage and generating third and
fourth signals in response to the third sub-control signal, the
first signal, and the second signal, and a third signal processor
receiving the first and second voltages and generating the
emission control signal in response to the third and fourth
signals. The first signal processor of each stage receives the
emission control signal output from a previous stage as the
first sub-control signal, and the first signal processor of a first
stage among the stages receives a start signal as the first

G09G 3/32 (2006.01) sub-control signal.
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EMISSION CONTROL DRIVER AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present patent application claims priority under
35 U.S.C. §119 of Korean Patent Application No. 10-2012-
0091442, filed on Aug. 21, 2012, in the Korean Intellectual
Property Office and entitled: “Emission Control Driver and
Organic Light Emitting Display Device Having the Same,”
which is incorporated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Thepresentdisclosure relates to an emission control
driver and an organic light emitting display device having the
same. More particularly, the present disclosure relates to an
emission control driver capable of simplifying a configura-
tion thereof and an organic light emitting display device hav-
ing the emission control driver.

[0004] 2. Description of the Related Art

[0005] In recent years, various display devices, such as
liquid crystal display devices, organic light emitting display
devices, electrowetting display devices, plasma display pan-
els, electrophoretic display devices, etc., have been devel-
oped. Organic light emitting display devices display an image
using an organic light emitting diode that generates light in
association with a recombination between electrons and
holes. Organic light emitting display devices have numerous
advantages, e.g., fast response speed, low power consump-
tion, etc.

[0006] Organic light emitting display devices include a plu-
rality of pixels that displays the image, a scan driver that
sequentially applies scan signals to the pixels, a data driver
that applies data voltages to the pixels, and an emission con-
trol driver that applies emission control signals to the pixels.
The pixels receive the data voltages in response to the scan
signals. The pixels generate the light with a predetermined
brightness corresponding to the data voltages to display the
image. An emission time period of the pixels is controlled by
the emission control signals. The emission control driver is
initialized in response to initialization control signals and
generates the emission control signals. However, simplifica-
tion of the configuration of the emission control driver is
desired.

SUMMARY

[0007] Embodiments of the inventive concept provide an
emission control driver includes a plurality of stages that
sequentially outputs emission control signals through emis-
sion control lines. Each stage may include a first signal pro-
cessor that receives a first voltage and generates a first signal
and a second signal in response to a first sub-control signal
and a second sub-control signal, a second signal processor
that receives a second voltage having a level higher than a
level of the first voltage and generates a third signal and a
fourth signal in response to a third sub-control signal, the first
signal, and the second signal, and a third signal processor that
receives the first voltage and the second voltage and generates
the emission control signal in response to the third signal and
the fourth signal. The first signal processor of each stage
receives the emission control signal output from a previous
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stage as the first sub-control signal, and the first signal pro-
cessor of a first stage among the stages receives a start signal
as the first sub-control signal.

[0008] The first signal processor of each of odd-numbered
stages of the stages receives a first clock signal as the second
sub-control signal, the second signal processor of each of the
odd-numbered stages of the stages receives a second clock
signal as a third sub-control signal, the first signal processor
of each of even-numbered stages of the stages receives the
second clock signal as the second sub-control signal, and the
second signal processor of each of the even-numbered stages
of the stages receives the first clock signal as the third sub-
control signal.

[0009] The first and second clock signals have a same fre-
quency and the second clock signal is obtained by shifting the
first clock signal by a first duration corresponding to a half of
a period of the first clock signal.

[0010] The start signal may be activated at a time point at
which the first clock signal changes from a first level to a
second level smaller than the first level, and the activation of
the start signal is maintained during a second duration corre-
sponding to four times of the first duration.

[0011] Each of the light emission control signals may have
the level of the second voltage during a third duration corre-
sponding to three times of the first duration, and the emission
control signals are sequentially shifted by the first duration.
[0012] The first signal processor may include first, second,
and third transistors. The first transistor has a gate terminal
applied with the second sub-control signal and a source tet-
minal applied with the first sub-control signal. The second
transistor has a gate terminal connected to a drain terminal of
the first transistor and a drain terminal applied with the second
sub-control signal. The third transistor has a gate terminal
applied with the second sub-control signal, a source terminal
connected to a source terminal of the second transistor, and a
drain terminal applied with the first voltage. The first signal is
output from the source terminals of the second and third
transistors, which are connected to each other, and the second
signal is output from the drain terminal of the first transistor.
[0013] The second signal processor may include fourth,
fifth, sixth, and seventh transistors and first and second
capacitors. The fourth transistor has a gate terminal applied
with the third sub-control signal and a drain terminal con-
nected to a first node and the drain terminal of the first tran-
sistor. The first capacitor has a first electrode applied with the
third sub-control signal and a second electrode connected to
the drain terminal of the fourth transistor. The fifth transistor
has a gate terminal connected to the source terminal of the
third transistor and a second node, a source terminal applied
with the second voltage, and a drain terminal connected to a
source terminal of the fourth transistor. The sixth transistor
has a gate terminal connected to the second node and a drain
terminal applied with the third sub-control signal. The second
capacitor has a first electrode connected to the gate terminal
of the sixth transistor and a second electrode connected to a
source terminal of the sixth transistor. The seventh transistor
has a gate terminal applied with the third sub-control signal,
a source terminal connected to a third node, and a drain
terminal connected to the source terminal of the sixth transis-
tor. The third signal is applied to the third node, and the fourth
signal is applied to the first node.

[0014] The third signal processor may include eighth,
ninth, and tenth transistors and a third capacitor. The eighth
transistor has a gate terminal connected to the first node, a
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source terminal applied with the second voltage, and a drain
terminal connected to the third node. The third capacitor has
a first electrode applied with the second voltage and a second
electrode connected 1o the third node. The ninth transistor has
a gate terminal connected to the third node, a source terminal
applied with the second voltage, and a drain terminal con-
nected to a corresponding emission control line. The tenth
transistor has a gate terminal connected to the first node, a
source terminal connected to the corresponding emission
control line, and a drain terminal applied with the first volt-
age. The drain terminal of the ninth transistor and the source
terminal of the tenth transistor are connected to a source
terminal of a first transistor of a first signal processor of a next
stage.

[0015] Embodiments of the inventive concept provide an
organic light emitting display device includes a display panel
that includes a plurality of pixels each being connected to a
corresponding scan line of scan lines, a corresponding data
line of data lines, and a corresponding emission control line of
emission control lines, a scan driver that sequentially applies
scan signals to the pixels through the scan lines, a data driver
that applies data voltages to the pixels through the data lines,
and an emission control driver that includes a plurality of
stages sequentially applying emission control signals to the
pixels through the emission control lines. Each stage may
include a first signal processor that receives a first voltage and
generates a first signal and a second signal in response to a
first sub-control signal and a second sub-control signal, a
second signal processor that receives a second voltage having
a level higher than a level of the first voltage, and generates a
third signal and a fourth signal in response to a third sub-
control signal, the first signal, and the second signal, and a
third signal processor that receives the first voltage and the
second voltage, and generates the emission control signal in
response to the third signal and the fourth signal. The first
signal processor of each stage receives the emission control
signal output from a previous stage as the first sub-control
signal, and the first signal processor of a first stage among the
stages receives a start signal as the first sub-control signal.

[0016] Embodiments of the inventive concept provide an
emission control driver that includes a plurality of stages that
sequentially outputs emission control signals through emis-
sion control lines. Each stage may include a bi-directional
driver that outputs a first input signal or a second input signal
as a first sub-control signal in response to a first direction
control signal and a second direction control signal, a first
signal processor that receives a first voltage and generates a
first signal and a second signal in response to the first sub-
control signal and a second sub-control signal, a second sig-
nal processor that receives a second voltage having a level
higher than a level of the first voltage and generates a third
signal and a fourth signal in response to a third sub-control
signal, the first signal, and the second signal, and a third signal
processor that receives the first voltage and the second voltage
and generates the emission control signal in response to the
third signal and the fourth signal. The bi-directional driver
receives the emission control signal output from a previous
stage as the first input signal and the emission control signal
output from a next stage as the second input signal, the bi-
directional driver of a first stage among the stages receives a
start signal as the first input signal, and the bi-directional
driver of a last stage among the stages receives the start signal
as the second input signal.
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[0017] Embodiments of the inventive concept provide an
emission control driver that includes a plurality of stages that
sequentially outputs emission control signals through emis-
sion control lines. Each stage may include a bi-directional
driver that outputs a first input signal or a second input signal
as a first sub-control signal in response to a first direction
control signal and a second direction control signal, a first
signal processor that receives a first voltage and generates a
first signal and a second signal in response to the first sub-
control signal and a second sub-control signal, a second sig-
nal processor that receives a second voltage having a level
higher than a level of the first voltage and generates a third
signal, a fourth signal, and a carry signal in response to a third
sub-control signal, the first signal, and the second signal, and
a third signal processor that receives the first voltage and the
second voltage and generates the emission control signal in
response to the third signal and the fourth signal. The bi-
directional driver receives the carry signal output from a
previous stage as the first input signal and the carry signal
output from a next stage as the second input signal, the bi-
directional driver of a first stage among the stages receives a
start signal as the first input signal, and the bi-directional
driver of a last stage among the stages receives the start signal
as the second input signal.

BRIEF DESCRIPTION OF THE DRAWINGS

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

[0019] FIG. 1illustrates a block diagram of an organic light
emitting display device according to an embodiment;

[0020] FIG. 2 illustrates an equivalent circuit diagram
showing an example of one pixel of pixels shown in FIG. 1;
[0021] FIG. 3 illustrates a block diagram of an emission
control driver shown in FIG. 1;

[0022] FIG. 4 illustrates a circuit diagram of stages of an
emission control driver of an organic light emitting display
device according to a first exemplary embodiment;

[0023] FIG. 5illustrates a timing diagram of an operation of
a first stage shown in FIG. 4;

[0024] FIGS. 6 and 7 illustrate circuit diagrams of stages of
an emission control driver of an organic light emitting display
device according to a second exemplary embodiment;
[0025] FIG. 8 illustrates a circuit diagram of stages of an
emission control driver of an organic light emitting display
device according to a third exemplary embodiment;

[0026] FIG.9illustrates a timing diagram of an operation of
a first stage shown in FIG. §; and

[0027] FIG. 10 illustrates a timing diagram of an operation
of a second stage shown in FIG. 8.

DETAILED DESCRIPTION

[0028] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0029] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
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or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0030] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer ot section
without departing from the teachings herein.

[0031] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0032] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the embodiments. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0033] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0034] Hereinafter, embodiments will be explained in
detail with reference to the accompanying drawings.

[0035] FIG.1illustrates a block diagram of an organic light
emitting display device according to an embodiment. Refer-
ring to FIG. 1, an organic light emitting display device 100
includes a display panel 110, a timing controller 120, a scan
driver 130, a data driver 140, and an emission control driver
150.

[0036] The display panel 110 may include a plurality of
pixels PX11 to PXnm arranged in a matrix form. Each of the
pixels PX11 to PXnm is connected to a corresponding scan
line of scan lines S1 to Sn that extend in a row direction and
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a corresponding data line of data lines D1 to Dm crossing the
scan lines S1 to Sn. In addition, each of the pixels PX11 to
PXnm is connected to a corresponding emission control line
of emission control lines E1 to En that extend substantially in
parallel to the scan lines S1 to Sn.

[0037] The scan lines S1 to Sn are connected to the scan
driver 130 to receive scan signals. The data lines D1 to Dm are
connected to the data driver 140 to receive data voltages. The
emission control lines E1 to En are connected to the emission
control driver 150 to receive emission control signals. In the
present exemplary embodiment, each of “n” and “m” is an
integer number greater than zero (0).

[0038] The timing controller 120 may receive image sig-
nals, e.g., R, G, and B, and control signals from an external
source (not shown), e.g., a system board. The control signals
may include a horizontal synchronization signal Hsync, a
vertical synchronization signal Vsync, and a main clock sig-
nal MCLK.

[0039] The timing controller 120 converts a data format of
the image signals R, G. and B to a data format appropriate to
an interface between the data driver 140 and the timing con-
troller 120. The timing controller 120 provides the converted
image signals R', G', and B' to the data driver 140.

[0040] The timing controller 120 generates a first control
signal CONT1, a second control signal CONT2, and a third
control signal CONT3 in response to the control signals. The
first control signal CONT1, the second control signal
CONT?2, and the third control signal CONT3 are used to
control operating timings of the scan driver 130, the data
driver 140, and the emission control driver 150, respectively.
The timing controller 120 applies the first, second, and third
control signals CONT1, CONT2, and CONT3 to the scan
driver 130, the data driver 140, and the emission control driver
150, respectively.

[0041] The scan driver 130 generates the scan signals in
response to the first control signal CONT1. The scan signals
are sequentially applied to the pixels PX11 to PXnm in the
unit of row through the scan lines S1 to Sn. Accordingly, the
pixels PX11 to PXnm are sequentially selected in the unit of
TOW.

[0042] The data driver 140 generates the data voltages cor-
responding to the image signals R', G, and B' in response to
the second control signal CONT2. The data voltages are
applied to the pixels PX11 to PXnm respectively through the
data lines D1 to Dm.

[0043] The third control signal CONT3 used to control the
emission control driver 150 includes a plurality of sub-control
signals. The sub-control signals may include a start signal
FLM, a first clock signal CLK1, and a second clock signal
CLK2.

[0044] The emission control driver 150 is applied with a
first voltage VGL and a second voltage VGH having a voltage
level higher than that of the first voltage VGL. The emission
control driver 150 generates the emission control signals in
response to the third control signal CONT3. In detail, the
emission control driver 150 generates the emission control
signals using the start signal FLM, the first clock signal
CLK1, the second clock signal CLK?2, the first voltage VGL,
and the second voltage VGH. The operation of the emission
control driver 150 will be described in detail later. The emis-
sion control signals are applied to the pixels PX11 to PXnm
through the emission control lines E1 to En.

[0045] The pixels PX11 to PXnm are applied with a first
emission voltage ELVDD and a second emission voltage
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ELVSS. Each of the pixels PX11 to PXnm is applied with a
corresponding data voltage of the data voltages through the
corresponding data line of the data lines D1 to Dm in response
to the corresponding scan signal provided through the corre-
sponding scan line of the scan lines S1 to Sn. Each of the
pixels PX11 to PXnm emits light at a brightness correspond-
ing to the data voltage by using the first emission voltage
ELVDD and the second emission voltage ELVSS. This will
be described in detail later. An emission time period of each of
the pixels PX11 to PXnm is controlled by the emission con-
trol signals.

[0046] The light emission driver 150 may generate the
emission control signals using only the start signal FLM, the
first clock signal CLK1, the second clock signal CLK2, the
first voltage VGL, and the second voltage VGH. In other
words, no additional control signals are required to initialize
the emission control driver 150. Accordingly, the configura-
tion of the emission control driver 150 may be simplified.
[0047] FIG. 2 illustrates an equivalent circuit diagram
showing an example of one pixel of the pixels shown in FIG.
1. Since the pixels PX11 to PXnm have the same configura-
tion and function, only one pixel PXij has been shown in FIG.
2. Thus, hereinafter, an operation of one pixel PXij will be
described in detail.

[0048] Referring to FIG. 2, the pixel PXij may include an
organic light emitting diode OLED, a driving transistor T1, a
capacitor Cst, a switching transistor T2, and an emission
control transistor T3. The driving transistor T1 has a source
terminal applied with the first emission voltage ELVDD, a
drain terminal connected to a source terminal of the emission
control transistor T3, and a gate terminal connected to a drain
electrode of the switching transistor T2. The switching tran-
sistor T2 has a gate terminal connected to the corresponding
scan line Si and a source terminal connected to the corre-
sponding data line Dj.

[0049] The switching transistor T2 is turned on in response
to the scan signal provided through the scan line Si. The
turned-on switching transistor T2 receives the data voltage
through the data line Dj and applies the data voltage to the
gate terminal of the driving transistor T1.

[0050] The capacitor Cst has a first electrode connected to
the source terminal of the driving transistor T1 and a second
electrode connected to the gate terminal of the driving tran-
sistor T1. The capacitor Cst is charged with the data voltage
applied to the gate terminal of the driving transistor T1 and
maintains the charged data voltage after the switching tran-
sistor T2 is turned off.

[0051] The emission control transistor T3 has a gate termi-
nal connected to the corresponding emission control line Ei
and a drain terminal connected to an anode electrode of the
organic light emitting diode OLED. The emission control
transistor T3 is turned on in response to the emission control
signal provided through the emission control line Ei. The
turned-on emission control transistor T3 transfers a current
Loz er» Which flows through the driving transistor T1, to the
organic light emitting diode OLED.

[0052] The organic light emitting diode OLED is applied
with the second emission voltage ELVSS through a cathode
electrode thereof. The organic light emitting diode OLED
emits the light of various intensities in accordance with an
amount of the current 1, -, provided from the driving tran-
sistor T1 through the emission control transistor T3.

[0053] FIG.3illustrates a block diagram showing the emis-
sion control driver shown in FIG. 1. Referring to FIG. 3, the
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emission control driver 150 includes a plurality of stages
STAGE1 to STAGEn connected to each other one after
another to sequentially output the emission control signals.
The stages STAGE1 to STAGEn are connected to the emis-
sion control lines E1 to En, respectively, and sequentially
output the emission control signals. The emission control
signals overlap each other during a predetermined period.
Hereinafter, the emission control signals output through the
emission control lines E1 to En are referred to as first to n-th
emission control signals.

[0054] Each of the stages STAGE1 to STAGER receives the
first voltage VGL and the second voltage VGH having the
voltage level higher than that of the first voltage VGL. In
addition, each of the stages STAGE1 to STAGEn receives the
first clock signal CLK1 and the second clock signal CLK2.
[0055] Among the stages STAGE1 to STAGEn, a first stage
STAGE]1 is driven in response to the start signal FLM. In
detail, the first stage STAGE1 receives the first voltage VGL
and the second voltage VGH and generates the first emission
control signal in response to the start signal FLM, the first
clock signal CLK1, and the second clock signal CLK2. The
first emission control signal is applied to the pixels arranged
in a corresponding row through the first emission control line
El1.

[0056] The stages STAGE2 to STAGEn are connected to
each other one after another and are sequentially driven. In
detail, a present stage is connected to an output terminal of a
pervious stage and receives the emission control signal output
from the previous stage. The present stage is driven in
response to the emission control signal provided from the
previous stage.

[0057] For instance, a second stage STAGE2 may receive
the first emission control signal output from the first stage
STAGE1 and is driven in response to the first emission control
signal. In detail, the second stage STAGE2 receives the first
voltage VGL and the second voltage VGH and generates the
second emission control signal in response to the first emis-
sion control signal, the first clock signal CLK1, and the sec-
ond clock signal CLK2. The second emission control signal is
applied to the pixels arranged in a corresponding row through
the second emission control line E2. The other stages
STAGE3 to STAGEn are driven in the same way as the second
stage STAGE2, and thus details thereof will not be repeated.
[0058] FIG. 4 illustrates a circuit diagram of stages of an
emission control driver of an organic light emitting display
device according to a first exemplary embodiment. FIG. 4
shows the circuit diagram of the first stage STAGE1 and the
second stage STAGE2, but the stages STAGE1 to STAGEn
have the same circuit configuration and function. Thus, here-
inafter, the circuit configuration and the operation of the first
stage STAGE1 will be described in detail, and the circuit
configuration and the operation of the other stages STAGE2
to STAGEn will not be repeated in order to avoid redundancy.
Referring to FIG. 4, each of the stages STAGE1 to STAGEn
may include a first signal processor 151, a second signal
processor 152, and a third signal processor 153.

[0059] The first signal processor 151 of each of the stages
STAGE1 to STAGEn is applied with a first sub-control signal
and a second sub-control signal. In detail, the first signal
processor 151 of each of the stages STAGE2 to STAGEn
receives the emission control signal output from the previous
stage as the first sub-control signal. The first signal processor
151 ofthe first stage STAGE] receives the start signal FLM as
the first sub-control signal.
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[0060] In addition, the first signal processor 151 of each of
odd-numbered stages STAGE1, STAGE3, . . . , and
STAGEn-1 receives the first clock signal CLK1 as the second
sub-control signal. The first signal processor 151 of each of
even-numbered stages STAGE2, STAGEA4, ..., and STAGEn
receives the second clock signal CLK2 as the second sub-
control signal.

[0061] Accordingly, the first signal processor 151 receives
the first voltage VGL and generates a first signal CS1 and a
second signal CS2 in response to the first and second sub-
control signals. The first signal CS1 and the second signal
CS2 are applied to the second signal processor 152.

[0062] The first signal processor 151 of the first stage
STAGE1 receives the first voltage VGL and generates the first
signal CS1 and the second signal CS2 in response to the start
signal FLM and the first clock signal CLK1. The first signal
processor 151 applies the first signal CS1 and the second
signal CS2 to the second signal processor 152.

[0063] The first signal processor 151 may include first,
second, third transistors M1, M2, and M3. The first, second,
and third transistors M1, M2, and M3 may be PMOS transis-
tors.

[0064] The first transistor M1 has a source terminal applied
with the start signal FLLM, a gate terminal applied with the first
clock signal CLK1, and a drain terminal connected to a gate
terminal of the second transistor M2.

[0065] The second transistor M2 has the gate terminal con-
nected to the drain terminal of the first transistor M1, a source
terminal connected to a source terminal of the third transistor
M3, and a drain has applied with the first clock signal CLK1.
[0066] The third transistor M3 has a gate terminal applied
with the first clock signal CLK1 and connected to the drain
terminal of the second transistor M2, a source terminal con-
nected to the source terminal of the second transistor M2, and
a drain terminal applied with the first voltage VGL.

[0067] The first signal CS1 is output from the source ter-
minals of the second and third transistors M2 and M2, which
are connected to each other. The second signal CS2 is output
from the drain terminal of the first transistor M1.

[0068] The second signal processor 152 of each of the
stages STAGE1 to STAGEn is applied with a third sub-con-
trol signal. In detail, the second signal processor 152 of each
of the odd-numbered stages STAGEL, STAGE3, . . ., and
STAGEn-1 receives the second clock signal CLK2 as the
third sub-control signal. The second signal processor 152 of
each of the even-numbered stages STAGE2, STAGE4, . . .,
and STAGEn receives the first clock signal CLK1 as the third
sub-control signal.

[0069] Thesecond signal processor 152 receives the second
voltage VGH and generates a third signal CS3 and a fourth
signal CS4 in response to the third sub-control signal, the first
signal CS1, and the second signal CS3. The third signal CS3
and the fourth signal CS4 are applied to the second signal
processor 152.

[0070] The second signal processor 152 of the first stage
STAGE1 receives the second voltage VGH and generates the
third signal CS3 and the fourth signal CS4 in response to the
first and second signals CS1 and CS2 from the first signal
processor 151 and the second clock signal CLK2. The second
signal processor 152 applies the third signal CS3 and the
fourth signal CS4 to the third signal processor 153.

[0071] The second signal processor 152 may include
fourth, fifth, sixth, and seventh transistors M4, M5, M6, and
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M7 and first and second capacitors C1 and C2. The fourth to
seventh transistors M4 to M7 may be PMOS transistors.
[0072] The fourth transistor M4 has a gate terminal applied
with the second clock signal CLK?2, a drain terminal con-
nected to a first node N1 and the gate terminal of the second
transistor M2, and a source terminal connected to a drain
terminal of the fifth transistor M5.

[0073] The first capacitor C1 has a first electrode applied
with the second clock signal CLK2 and a second electrode
connected to the drain terminal of the fourth transistor M4 and
the first node N1.

[0074] The fifth transistor M5 has a gate terminal con-
nected to the source terminal of the third transistor M3 and a
second node N2, a source terminal applied with the second
voltage VGH, and a drain terminal connected to the source
terminal of the fourth transistor M4.

[0075] The sixth transistor M6 has a gate terminal con-
nected to the second node N2, a source terminal connected to
a drain terminal of the seventh transistor M7, and a drain
terminal applied with the second clock signal CLK2.

[0076] The second capacitor C2 has a first electrode con-
nected to the gate terminal of the sixth transistor M6 and a
second electrode connected to the source terminal of the sixth
transistor M6.

[0077] The seventh transistor M7 has a gate terminal
applied with the second clock signal CLK2, a source terminal
connected to a third node N3, and the drain terminal con-
nected to the source terminal of the sixth transistor M6.

[0078] The third signal CS3 is applied to the third node N3
and the fourth signal CS4 is applied to the first node N1.

[0079] The third signal processor 153 of the first stage
STAGE1 receives the first voltage VGL and the second volt-
age VGH, and generates the first emission control signal in
response to the third signal CS3 and the fourth signal CS4
provided from the second signal processor 152. The first
emission control signal is applied to the pixels through the
first emission control line E1. The first emission control sig-
nal is applied to the first signal processor 151 of the second
stage STAGE2.

[0080] The third signal processor 153 includes eighth,
ninth, and tenth transistors M8, M9, and M10 and a third
capacitor C3. The eight, ninth, and tenth transistors M8, M9,
and M10 are PMOS transistors.

[0081] The eighth transistor M8 has a gate terminal con-
nected to the first node N1, a source terminal applied with the
second voltage VGH, and a drain electrode connected to the
third node N3.

[0082] The third capacitor C3 has a first electrode applied
with the second voltage VGH and a second electrode con-
nected to the third node N3.

[0083] The ninth transistor M9 has a gate terminal con-
nected to the third node N3, a source terminal applied with the
second voltage VGH, and a drain terminal connected to the
first emission control line E1.

[0084] The tenth transistor M10 has a gate terminal con-
nected to the first node N1, a source terminal connected to the
first emission control line E1, and a drain terminal applied
with the first voltage VGL.

[0085] The drain terminal of the ninth transistor M9 and the
source terminal of the tenth transistor M10 are connected to
the source terminal of the first transistor M1 of the first signal
processor 151 of the second stage STAGE2.
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[0086] The operation of the first to tenth transistors M1 to
M10 by the start signal FLM, the first clock signal CLK1, and
the second clock signal CLK2 will be described in detail with
reference to FIG. 5.

[0087] FIG. 5 illustrates a timing diagram showing the
operation of the first stage shown in FIG. 4. Referring to FIG.
5, the first clock signal CLK1 and the second clock signal
CLK2 have the same frequency. That is, the first and second
clock signals CLK1 and CLK2 have the same first period T1.
The second clock signal CLK?2 is obtained by shifting the first
clock signal CLK1 by a half of the first period T1 of the first
clock signal CLK1. The shift period between the first clock
signal CLK1 and the second clock signal CLK2 is referred to
as a first duration 1H.

[0088] Thestartsignal FLM is applied to only the first stage
STAGE1 and a high level duration of the start signal FLM is
referred to as a second duration 4H. The second duration 4H
is two times greater than the first period T1 of the first and
second clock signals CLK1 and CLK2. That is, the second
duration 4H is four times greater than the first duration 1H.
[0089] The start signal FLM changes from a low level to a
high level when the first clock signal CLK1 changes from the
high level to the low level. As described above, the start signal
FLM maintains the high level during the second duration 4H
after being changing from the low level to the high level. That
is, the start signal FLM is activated when the first clock signal
CLK1 changes from the high level to the low level, and the
activated state of the start signal FLM is maintained during
the second duration 4H.

[0090] Hereinafter, a high level of each signal is referred to
as a first level and a low level, lower than the high level, of
each signal is referred to as a second level. In addition, the first
voltage VGL has the second level and the second voltage
VGH has the first level.

[0091] The start signal FLM and the first clock signal
CLK1 have the second level at a first time point t1 and the
second clock signal CLK2 has the first level at the first time
point t1.

[0092] The first clock signal CLK1 having the second level
is applied to the gate terminal of the first transistor M1 and the
gate terminal of the third transistor M3. Accordingly, the first
and third transistors M1 and M3 are turned on.

[0093] The start signal FLM having the second level is
applied to the gate terminal of the second transistor M2 and
the first node N1 through the turned-on first transistor M1.
Thus, the second transistor M2 is turned on and a voltage at
the first node N1 has the second level.

[0094] The first clock signal CLK1 having the second level
and the first voltage VGL are applied to the second node N2
respectively through the turned-on second transistor M2 and
the turned-on third transistor M3. Therefore, a voltage at the
second node N2 has the second level.

[0095] The second clock signal CLK2 having the first level
is applied to the fourth transistor M4 and the seventh transis-
tor M7. Thus, the fourth and seventh transistors M4 and M7
are turned off.

[0096] Since the voltage at the first node N1 has the second
level, the eighth transistor M8 is turned on. The second volt-
age VGH is applied to the third node N3 through the turned-
on eighth transistor M8. Accordingly, a voltage at the third
node N3 has the first level. The third capacitor C3 is charged
with the second voltage VGH. In other words, the third
capacitor C3 is charged with the voltage having the first level.

Feb. 27,2014

Since the voltage at the third node N3 has the first level, the
ninth transistor M9 is turned off.

[0097] Since the voltage at the first node N1 has the second
level, the tenth transistor M10 is turned on. Due to the turned-
on tenth transistor M10, the first voltage VGL is applied to the
first emission control line E1. Thus, the first emission control
signal has the second level.

[0098] At a second time point t2, the start signal FLM has
the second level and the first and second clock signals CLK1
and CLK2 have the first level. The first and third transistors
M1 and M3 are turned off by the first clock signal CLK1
having the first level.

[0099] Since the voltage at the first node N1 is maintained
at the second level, the second transistor M2 is turned on. The
first clock signal CLK1 having the first level is applied to the
second node N2 through the turned-on second transistor M2.
Accordingly, the voltage at the second node N2 has the first
level.

[0100] The voltage at the first node N1 has the second level,
and thus the eighth and tenth transistors M8 and M10 are
turned on. The second voltage VGH is applied to the third
node N3 through the turned-on eighth transistor M8, so that
the voltage at the third node N3 is maintained at the first level.
[0101] The ninth transistor M9 is turned off and the tenth
transistor M10 is turned on since the voltage at the third node
N3 has the first level and the voltage at the first node N1 has
the second level. Accordingly, the first emission control sig-
nal is maintained at the second level.

[0102] At a third time point t3, the second clock signal
CLK2 changes from the first level to the second level, and
then changes from the second level to the first level again.
Thus, an electric potential at the first node N1 is boot-strapped
by a variation of electric potential of the second clock signal
CLK2 dueto the coupling of the first capacitor C1. That s, the
first node N1, which has the voltage with the second level at
the second time point 12, has a voltage of a third level lower
than the second level in the second level period of the second
clock signal CLK2 due to the coupling of the first capacitor
C1. A conventional PMOS transistor has good drive charac-
teristics as the level of the voltage applied to the PMOS
transistor becomes low, Since the voltage at the first node N1
has the third level lower than the second level in the second
level period of the second clock signal CLK2, the drive char-
acteristics of the eighth and tenth transistors M8 and M10
may be improved. The first emission control signal is main-
tained at the second level.

[0103] At a fourth time point t4, the start signal FLM and
the second clock signal CLK2 have the first level and the first
clock signal CLK1 has the second level.

[0104] The first transistor M1 is turned on by the first clock
signal CLK1 having the second level and the start signal FLM
having the first level is applied to the first node N1. The
voltage at the first node N1 has the first level, and thus the
second and the tenth transistors M2 and M10 are turned off.
[0105] The third transistor M3 is turned on in response to
the first clock signal CLK1 having the second level and the
first voltage VGL is applied to the second node N2. Thus, the
voltage at the second node N2 has the second level.

[0106] The seventh transistor M7 is turned off in response
to the second clock signal CLK2 having the first level. Since
the voltage at the first node N1 has the first level, the eighth
transistor M8 is turned off. The voltage at the third node N3 is
maintaired at the first level by the third capacitor C3. The
voltage at the third node N3 is maintained at the first level, and
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thus the ninth transistor M9 is turned off. Therefore, the first
emission control signal is maintained at the second level.
[0107] At afifth time point t5, the start signal FLM and the
first clock signal CLK1 have the first level, and the second
clock signal CLK2 has the second level.

[0108] The first and third transistors M1 and M3 are turned
off by the first clock signal CLK1 having the first level. Since
the voltage at the first node N1 is maintained at the first level,
the second, eighth. and tenth transistors M2, M8, and M10 are
turned off.

[0109] The fourth and seventh transistors M4 and M7 are
turned on in response to the second clock signal CLK2 having
the second level. In addition, the voltage at the second node
N2 has the second level, so that the fifth and sixth transistors
M5 and M6 are turned on.

[0110] As the boot-strap described above, the electric
potential of the second node N2 is boot-strapped by the varia-
tion of the electric potential of the second clock signal CLK2
due to the coupling of the second capacitor C2. That is, the
voltage at the second node N2 has the third level lower than
the second level in the second level period of the second clock
signal CLK2.

[0111] The second clock signal CLK2 having the second
level is applied to the third node N3 through the turned-on
sixth and seventh transistors M6 and M7. Accordingly, the
voltage at the third node N3 has the second level at the fifth
time point t5. Since the voltage at the third node N3 has the
second level, the ninth transistor M9 is turned on.

[0112] The first emission control signal is maintained at the
first level since the ninth transistor M9 is turned on and the
tenth transistor M10 is turned off.

[0113] At asixth time point t6, the start signal FLM and the
first clock signal CLK1 have the second level and the second
clock signal CLK2 has the first level. According to the opera-
tion at the first time point t1, the first emission control signal
has the second level at the sixth time point t6.

[0114] A duration in which the first emission control signal
has the first level is referred to as a third duration 3H. The third
duration 3H is three times greater than the first duration 1H.
[0115] The first emission control signal is applied to the
pixels through the second stage STAGE2 and the first emis-
sion control line E1. The second stage STAGE2 generates the
second emission control signal in response to the first emis-
sion control signal, the first clock signal CLK1, and the sec-
ond clock signal CLK2.

[0116] The second emission control signal is output after
being shifted by the first duration 1H with respect to the first
emission control signal. In other words, the emission control
signals output from the stages STAGE1 to STAGEn are
sequentially shifted by the first duration 1H. In detail, the
emission control signal output from the present stage is
obtained by shifting the emission control signal output from
the previous stage by the first duration 1H.

[0117] Consequently, the emission control driver 150 of the
organic light emitting display device according to the first
exemplary embodiment receives the first voltage VGL and the
second voltage VGH and generates the emission control sig-
nals in response to the start signal FLM, the first clock signal
CLK1, and the second clock signal CLK2. Thus, the configu-
ration of the emission control driver 150 may be simplified.
[0118] FIGS. 6 and 7 illustrate circuit diagrams of stages of
an emission control driver of an organic light emitting display
device according to a second exemplary embodiment.
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[0119] FIG. 6 shows a first stage STAGE1 and a second
stage STAGE2 and FIG. 7 shows an (n-1)th stage STAGEn-1
and an n-th stage STAGEn. However, the stages STAGEL1 to
STAGEn have the same circuit configuration and function.
The stages shown in FIGS. 6 and 7 are driven in the same way
as the stages shown in FIG. 4 except that the stages shown in
FIGS. 6 and 7 include a bi-directional driver. Accordingly,
hereinafter, different circuit configurations from those of the
stages shown in FIG. 4 will be described.

[0120] Referring to FIGS. 6 and 7, the bi-directional driver
154 of each of the stages STAGE1 to STAGEn receives a first
direction control signal BI_ CTL and a second direction con-
trol signal BI_CTLB. The bi-directional driver 154 outputs a
first input signal or a second input signal as a first sub-control
signal in response to the first direction control signal BI_CTL
and the second direction control signal BI_CTLB.

[0121] In detail, the bi-directional driver 154 of a present
stage receives an emission control signal output from a pre-
vious stage as the first input signal and an emission control
signal output from a next stage as the second input signal. In
addition, the bi-directional driver 154 of the first stage
STAGE1 receives the start signal FLM as the first input sig-
nal, and the n-th stage STAGEn receives the start signal FLM
as the second input signal.

[0122] Forinstance, the first emission control signal output
from the first stage STAGFE1 is applied to the next stage, i.e.,
the second stage STAGE, since there is no previous stage of
the first stage STAGE1. The second emission control signal
output from the second stage STAGE2 is applied to the next
stage, i.e., the third stage STAGE3, and the previous stage,
i.e., the first stage STAGE1. The n-th emission control signal
output from the n-th stage STAGEn is applied to the previous
stage, i.e., the (n-1)th stage STAGEn-1, since there is no next
stage ofthe n-th stage STAGEn. The (n-1)th emission control
signal output from the (n-1)th stage STAGEn-1 is applied to
the next stage, i.e., the n-th stage STAGEn, and the previous
stage, i.e., the (n-2)th stage STAGEn-2.

[0123] The bi-directional driver 154 includes an eleventh
transistor M11 and a twelfth transistor M12.

[0124] Theeleventh transistor M11 includes a gate terminal
applied with the first direction control signal BI_CTL and a
source terminal applied with the first input signal. The twelfth
transistor M12 includes a gate terminal applied with the sec-
ond direction control signal BI_CTLB and a source terminal
applied with the second input signal. Drain terminals of the
eleventh and twelfth transistors M11 and M12 are connected
to the source terminal of the first transistor M1 of the first
signal processor 151.

[0125] 1In the first stage STAGEI1, the gate terminal of the
eleventh transistor M11 of the bi-directional driver 154
receives the first direction control signal BI_CTL and the
source terminal of the eleventh transistor M11 of the bi-
directional driver 154 receives the start signal FLM. The gate
terminal of the twelfth transistor M12 receives the second
direction control signal BI_CTLB and the source terminal of
the twelfth transistor M12 receives the second emission con-
trol signal output from the second sage STAGE2. The drain
terminals of the eleventh and twelfth transistors M11 and
M12 are connected to the source terminal of the first transistor
Ml.

[0126] In the n-th stage STAGERL, the gate terminal of the
eleventh transistor M11 of the bi-directional driver 154
receives the first direction control signal BI_CTL and the
source terminal of the eleventh transistor M11 of the bi-
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directional driver 154 receives the (n-1)th emission control
signal output from the (n-1)th stage STAGEn-1. The gate
terminal of the twelfth transistor M12 receives the second
direction control signal BI_CTLB and the source terminal of
the twelfth transistor M12 receives the start signal FLM. The
drain terminals of the eleventh and twelfth transistors M11
and M12 are connected to the source terminal of the first
transistor M1.

[0127] Inthe other stages STAGE2 to STAGEn-1, the gate
terminal of the eleventh transistor M11 of the bi-directional
driver 154 receives the first direction control signal BI_CTL
and the source terminal of the eleventh transistor M11 of the
bi-directional driver 154 receives the emission control signal
output from the previous stage. The gate terminal of the
twelfth transistor M12 receives the second direction control
signal BI_CTLB and the source terminal of the twelfth tran-
sistor M12 receives the emission control signal output from
the next stage. The drain terminals of the eleventh and twelfth
transistors M11 and M12 are connected to the source terminal
of the first transistor M1.

[0128] The first direction control signal BI_CTL and the
second direction control signal BI_CTLB have different lev-
els from each other. For instance, when the first direction
control signal BI_CTL has a first level (or a high level), the
second direction control signal BI_ CTLB has a second level
(or a low level) lower than the first level.

[0129] When the first direction control signal BI_CTL has
the second level, the eleventh transistor M11 of the bi-direc-
tional driver 154 of each of the stages STAGE1 to STAGEn is
turned on and the twelfth transistor M12 of the bi-directional
driver 154 of each of the stages STAGE1 to STAGEn is turned
off. Accordingly, the start signal FLM is applied to the bi-
directional driver 154 of the first stage STAGEL. In addition,
the second emission control signal output from the first stage
STAGE1 is applied to the second stage STAGE2. That is, the
stages STAGE1 to STAGEn of the emission control driver
according to the second exemplary embodiment are driven in
the same way as the stages shown in FIG. 4. The emission
control signals output from the stages STAGE1 to STAGEn
are sequentially applied to the pixels in the order from the first
emission control signal to the n-th emission control signal.
Accordingly, the pixels are driven in the order from the upper
portion of the display panel 110 to the lower portion of the
display panel 110.

[0130] In the case that the second direction control signal
BI_CTLB has the second level, the eleventh transistor M11 of
the bi-directional driver 154 of each of the stages STAGE1 to
STAGEn is turned off and the twelfth transistor M12 of the
bi-directional driver 154 of each of the stages STAGFE1 to
STAGEn is turned on. Accordingly, the start signal FLM is
applied to the bi-directional driver 154 of the n-th stage
STAGEn. In addition, the n-th emission control signal output
from the n-th stage STAGEn is applied to the (n-1)th stage
STAGEn-1. Therefore, the emission control signals output
from the stages STAGE1 to STAGEn are sequentially applied
to the pixels in the order from the n-th emission control signal
to the first emission control signal. Accordingly, the pixels are
driven in the order from the lower portion of the display panel
110 to the upper portion of the display panel 110.

[0131] The emission control driver of the organic light
emitting display device according to the second exemplary
embodiment receives the first voltage VGL and the second
voltage VGH and generates the emission control signals in
response to the start signal FLM, the first clock signal CLK1,
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and the second clock signal CLK2. Thus, the configuration of
the emission control driver may be simplified.

[0132] FIG. 8 illustrates a circuit diagram of stages of an
emission control driver of an organic light emitting display
device according to a third exemplary embodiment. FIG. 8
shows a first stage STAGE1 and a second stage STAGE2 of an
emission control driver. However, the stages STAGE1 to
STAGEn have the same circuit configuration and function.
Thus, hereinafter, the first stage STAGE1 will be described in
detail and detailed descriptions of the other stages STAGE2 to
STAGEn are omitted.

[0133] The stages shown in FIG. 8 are driven in the same
way as the stages shown in FIGS. 6 and 7 except for a second
signal processor 152a. Accordingly, hereinafter, different cir-
cuit configurations from those of the stages shown in FIGS. 6
and 7 will be described.

[0134] Referring FIG. 8, the bi-directional driver 154 of
eachof the stages STAGE1 to STAGEn receives a carry signal
CA output from a previous stage as a first input signal and a
carry signal CA output from a next stage as a second input
signal. In addition, the bi-directional driver 154 of the first
stage STAGE1 receives a start signal FLM as the first input
signal and the bi-directional driver 154 of the n-th stage
STAGEn receives the start signal FLM as the second input
signal.

[0135] Thecarry signal CA is output from the second signal
processor 152a of each of the stages STAGE1 to STAGE®. In
order to output the carry signal CA, the second signal proces-
sor 152 of each of the stages STAGE1 to STAGEn includes
fourth to seventh transistors M4 to M7, first and second
capacitors C1 and C2, and thirteenth and fourteenth transis-
tors M13 and M14. The circuit configuration of the second
signal processor 152a is the same as the second signal pro-
cessor 152 shown in F1G. 4 except for the first capacitor C1,
the thirteen transistor M13, and the fourteenth transistor M14.
Thus, a connection between the first capacitor C1, the thir-
teenth transistor M13, and the fourteenth transistor M14 of
the second signal processor 152 of the first stage STAGE1
will be described in detail.

[0136] The thirteenth transistor M13 has a gate terminal
connected to the gate terminal of the fifth transistor M5 and
the second node N2, a source terminal applied with the sec-
ond voltage VGH, an a drain terminal connected to a fourth
node N4.

[0137] The fourteenth transistor M14 has a gate terminal
connected to the gate terminal of the fourth transistor M4, a
source terminal connected to the fourth node N4, and a drain
terminal applied with the second clock signal CLK2.

[0138] The first capacitor C1 has a first electrode connected
to the gate terminal of the fourth transistor M4 and the gate
terminal of the fourteenth transistor M14 and a second elec-
trode connected to the fourth node N4.

[0139] A signal output from the fourth node N4 is defined
as the carry signal CA and applied to the bi-directional driver
154 of the second stage STAGE2.

[0140] The carry signal CA of each of the stages STAGE1
to STAGEn is applied to the bi-directional driver 154 of each
of the previous stage and the next stage. For instance, the
carry signal CA output from the first stage STAGFEL1 is applied
to the next stage, i.e., the bi-directional driver 154 of the
second stage STAGE?2, since the previous stage of the first
stage STAGE1 does not exist. The carry signal CA output
from the second stage STAGE2 is applied to the bi-directional
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driver 154 of the next stage, i.e., the third stage STAGE3, and
to the bi-directional driver 154 of the previous stage, i.e., the
first stage STAGEL1.

[0141] The carry signal CA output from the n-th stage
STAGEn is applied to the bi-directional driver 154 of the
(n-1)th stage STAGEn-1 since the next stage of the n-th stage
STAGEn does not exist. The carry signal CA output from the
(n-1)th stage STAGEn-1 is applied to the bi-directional
driver 154 of each of the n-th stage STAGEn and the (n-2)th
stage STAGEn-2.

[0142] That is, each of the stages shown in FIG. 8 applies
the carry signal CA to the previous and next stages thereof
instead of the emission control signals used in the stages
shown in FIGS. 6 and 7. Thus, the stages STAGE1 to STAGEn
may be driven by using the carry signals rather than the
emission control signals.

[0143] Theoutputofthe carry signal CA from the first stage
STAGE1 by the thirteenth and fourteenth transistors M13 and
M14 will be described in detail below with reference to FIG.
9. In addition, the second stage STAGE2 driven in response to
the carry signal CA from the first stage STAGE1 will be
described in detail later with reference to FIG. 10.

[0144] FIG. 9 illustrates a timing diagram showing the
operation of the first stage shown in FIG. 8. Although not
shown in FIG. 9, the first direction control signal BI_CTL has
the second level and the second direction control signal
BI_CTLB has the first level. That is, the stages STAGEL1 to
STAGEn are driven in the order from the upper portion of the
display panel 110 to the lower portion of the display panel
110.

[0145] The signals shown in FIG. 9 have the same wave-
forms as those of the signals shown in FIG. 5 except that the
voltage at the fourth node N4 is added as the carry signal CA.
In other words, the first stage STAGE1 shown in FIG. 8 is
driven in the same way as the first stage STAGE1 shown in
FIG. 4 except that the first stage STAGE1 shown in FIG. 8
outputs the carry signal CA.

[0146] The first node N1 has the second or third level dur-
ing a period except for a period N1_H in which the first node
N1 has the first level. When the first node N1 has the second
or third level, the fourteenth transistor M14 is turned on. That
is, the second clock signal CLK2 is applied to the fourth node
N4 during the period except for the period N1_H in which the
first node N1 has the first level. Accordingly, the fourth node
N4 has the same waveform as the second clock signal CLK2
during the period except for the period N1_H in which the
first node N1 has the first level.

[0147] When the voltage at the first node N1 has the first
level, the fourteenth transistor M14 is turned off. The voltage
at the second node N2 is changed to the second level from the
first level when the voltage at the first node N1 is changed to
the first level from the second level. When the voltage at the
second node N2 has the second level, the thirteenth transistor
M13 is turned on. The second voltage VGH is applied to the
fourth node N4 through the turned-on thirteenth transistor
M13. Thus, the voltage at the fourth node N4 has the first level
and is maintained at the first level while the thirteenth tran-
sistor M13 is turned on. That is, the voltage at the fourth node
N4 is maintained at the first level during a period N2_L in
which the voltage at the second node N2 has the second level.
[0148] When the fourteenth transistor M14 does not exist,
the second clock signal CLK2 is continuously applied to the
first capacitor C1. Accordingly, the first capacitor C1 is alter-
nately and repeatedly charged with the first level and the
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second level. In this case, the second clock signal CLK2 may
be delayed due to the load of the first capacitor C1. That is,
abnormal second clock signal CLK?2 is applied to the second
signal processor 152.

[0149] Thefourteenth transistor M14 is turned off when the
voltage at the first node N1 has the first level. When the
fourteenth transistor M14 is turned off, the second clock
signal CLK2 is not influenced by the third capacitor C3, and
thus the delay of the second clock signal CLK2 may be
prevented.

[0150] Thethirteenth transistor M13 allows the fourth node
N4 to be uniformly maintained when the fourteenth transistor
M14 is turned off., In other words, when the fourteenth tran-
sistor M14 is turned off, the thirteenth transistor M13 is
turned on, so that the voltage at the fourth node N4 is main-
tained at the first level.

[0151] The emission control driver of the organic light
emitting display device according to the third exemplary
embodiment generates the emission control signals using
only the start signal FLM, the carry signal CA, the first clock
signal CLK1, the second clock signal CLK2, and the second
voltage VGH. That is, no additional control signals are
required to initialize the emission control driver 150. Accord-
ingly, the configuration of the emission control driver 150
may be simplified.

[0152] FIG. 10 illustrates a timing diagram showing the
operation of the second stage shown in FIG. 8. Referring to
FIG. 10, the voltage at the fourth node N4 of the first stage
STAGE]1 is applied to the second stage STAGE2 as the carry
signal CA. Ata first time point t1, the carry signal CA and the
second clock signal CLK2 have the second level and the first
clock signal CLK1 has the first level.

[0153] The second clock signal CLK2 having the second
level is applied to the gate terminal of the first transistor M1
and the gate terminal of the third transistor M3. Accordingly,
the first and third transistors M1 and M3 are turned on.
[0154] The carry signal CA having the second level is
applied to the gate terminal of the second transistor M2 and
the first node N1 through the turned-on first transistor M1.
Thus, the second transistor M2 is turned on and the voltage at
the first node N1 has the second level.

[0155] The first clock signal CLK1 having the first level is
applied to the fourth and seventh transistors M4 and M7.
Therefore, the fourth and seventh transistors M4 and M7 are
turned off.

[0156] Since the voltage at the first node N1 has the second
level, the eighth transistor M8 is turned on. The second volt-
age VGH is applied to the third node N3 through the turned-
on eighth transistor M8. Thus, the voltage at the third node N3
has the first level, and the ninth transistor M9 is turned off.
[0157] The voltage at the first node N1 has the second level,
so that the tenth transistor M10 is turned on. Due to the
turned-on tenth transistor M10, the first voltage VGL is
applied to the first emission control line E1. Accordingly, the
first emission control signal has the second level.

[0158] At a second time point t2, the carry signal CA, the
first clock signal CLK1, and the second clock signal CLK2
have the first level. The first and third transistors M1 and M3
are turned off in response to the second clock signal CLK2
having the first level.

[0159] The voltage at the first node N1 is maintained at the
second level, and thus the second transistor M2 is turned on.
The first clock signal CLK1 having the first level is applied to
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the second node N2 through the turned-on second transistor
M2. Accordingly, the voltage at the second node N2 has the
first level.

[0160] Since the voltage at the first node N1 has the second
level, the eighth and tenth transistors M8 and M10 are turned
on. Thus, the second voltage VGH is applied to the third node
N3 through the turned-on eighth transistor M8, so that the
voltage at the third node N3 is maintained at the first level.
[0161] When the voltage at the third node N3 has the first
level and the voltage at the first node N1 has the second level,
the ninth transistor M9 is turned off and the tenth transistor
M10 is turned on. Thus, the first emission control signal is
maintained at the second level.

[0162] At a third time point t3, the variation of the electric
potential of the first node N1, which is caused by the coupling
of the first capacitor C1, is the same as described in FIG. 5.
[0163] Atafourthtime point t4, the carry signal CA and the
first clock signal CLK1 have the first level and the second
clock signal CLK2 has the second level.

[0164] The first transistor M1 is turned on by the second
clock signal CLK2 having the second level and the carry
signal CA having the first level is applied to the first node N1.
The voltage at the first node N1 has the first level. Since the
voltage at the first node N1 has the first level, the second and
tenth transistors M2 and M10 are turned off.

[0165] The third transistor M3 is turned on in response to
the second clock signal CLK2 having the second level and the
first voltage VGL is applied to the second node N2. Accord-
ingly, the voltage at the second node N2 has the second level.
[0166] The seventh transistor M7 is turned off in response
to the first clock signal CLK1 having the first level. Since the
voltage at the first node N1 has the first level, the eighth
transistor M8 is turned off. The voltage at the third node N3 is
maintained at the first level by the third capacitor C3, and thus
the ninth transistor M9 is turned off. As a result, the first
emission control signal is maintained at the second level.
[0167] At a fifth time point t5, the carry signal CA and the
second clock signal CLK2 have the first level and the first
clock signal CLK1 has the second level.

[0168] The first and third transistors M1 and M3 are turned
off in response to the second clock signal CLK2 having the
firstlevel. The voltage at the first node N1 is maintained at the
first level. Thus, the second, eighth, and tenth transistors M2,
M8, and M10 are turned off.

[0169] The fourth and seventh transistors M4 and M7 are
turned on in response to the first clock signal CLK1 having
the second level. In addition, since the voltage at the second
node N2 has the second level, the fifth and sixth transistors
M5 and M6 are turned on.

[0170] The second clock signal CLK2 having the second
level is applied to the third node N3 through the turned-on
sixth and seventh transistors M6 and M7. Thus, the voltage at
the third node N3 has the second level at the fifth time point t5,
so that the ninth transistor M9 is turned on. When the ninth
transistor M9 is turned on and the tenth transistor M10 is
turned off; the first emission control signal has the first level.
[0171] At asixth time point t6, the carry signal CA and the
second clock signal CLK2 have the second level and the first
clock signal CLK1 has the first level. According to the opera-
tion at the first time point t1 as described above, the first
emission control signal has the second level at the sixth time
point t6.

[0172] As described above, the present stage generates the
emission control signal in response to the first clock signal
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CLK1, the second clock signal CLK2, and the carry signal
CA provided from the previous stage. In addition, the emis-
sion control signals output from the stages STAGE1 to
STAGEn are sequentially shifted by the first duration 1H. As
no additional control signals are required to initialize the
emission control driver, the configuration of the emission
control driver may be simplified.

[0173] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. An emission control driver, comprising:

a plurality of stages that sequentially outputs emission
control signals through emission control lines, each
stage including;

a first signal processor that receives a first voltage and
generates first and second signals in response to first and
second sub-control signals;

a second signal processor that receives a second voltage
having a level higher than a level of the first voltage and
generates third and fourth signals in response to a third
sub-control signal, the first signal, and the second signal;
and

a third signal processor that receives the first and second
voltages and generates the emission control signal in
response to the third and fourth signals,

wherein the first signal processor of each stage receives the
emission control signal output from a previous stage as
the first sub-control signal, and the first signal processor
of a first stage among the stages receives a start signal as
the first sub-control signal.

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

wherein:

the first signal processor of each of odd-numbered stages of
the stages receives a first clock signal as the second
sub-control signal,

the second signal processor of each of the odd-numbered
stages of the stages receives a second clock signal as a
third sub-control signal,

the first signal processor of each of even-numbered stages
of the stages receives the second clock signal as the
second sub-control signal, and

the second signal processor of each of the even-numbered
stages of the stages receives the first clock signal as the
third sub-control signal.

3. The emission control signal as claimed in claim 2,
wherein the first and second clock signals have a same fre-
quency and the second clock signal is obtained by shifting the
first clock signal by a first duration corresponding to a half of
a period of the first clock signal.

4. The emission control driver as claimed in claim 3,
wherein the start signal is activated at a time point at which the
first clock signal changes from a first level to a second level
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smaller than the first level, and the activation of the start signal
is maintained during a second duration corresponding to four
times of the first duration.

5. The emission control driver as claimed in claim 3,
wherein each of the light emission control signals has the
level ofthe second voltage during a third duration that is three
times the first duration and the emission control signals are
sequentially shifted by the first duration.

6. The emission control driver as claimed in claim 2,
wherein the first signal processor comprises:

a first transistor having a gate terminal applied with the
second sub-control signal and a source terminal applied
with the first sub-control signal;

a second transistor having a gate terminal connected to a
drain terminal of the first transistor and a drain terminal
applied with the second sub-control signal,

a third transistor having a gate terminal applied with the
second sub-control signal, a source terminal connected
to a source terminal of the second transistor; and

a drain terminal applied with the first voltage, wherein the
first signal is output from the source terminals of the
second and third transistors, which are connected to each
other, and the second signal is output from the drain
terminal of the first transistor.

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

wherein the second signal processor comprises:

a fourth transistor having a gate terminal applied with the
third sub-control signal and a drain terminal connected
to a first node and the drain terminal of the first transis-
tor;

a first capacitor having a first electrode applied with the
third sub-control signal and a second electrode con-
nected to the drain terminal of the fourth transistor;

a fifth transistor having a gate terminal connected to the
source terminal of the third transistor and a second node,
a source terminal applied with the second voltage, and a
drain terminal connected to a source terminal of the
fourth transistor;

a sixth transistor having a gate terminal connected to the
second node and a drain terminal applied with the third
sub-control signal;

asecond capacitor having a first electrode connected to the
gate terminal of the sixth transistor and a second elec-
trode connected to a source terminal of the sixth transis-
tor; and

aseventh transistor having a gate terminal applied with the
third sub-control signal, a source terminal connected to
athird node, and a drain terminal connected to the source
terminal ofthe sixth transistor, wherein the third signal is
applied to the third node and the fourth signal is applied
to the first node.

8. The emission control driver as claimed in claim 7,

wherein the third signal processor comprises:

an eighth transistor having a gate terminal connected to the
first node, a source terminal applied with the second
voltage, and a drain terminal connected to the third node;

a third capacitor having a first electrode applied with the
second voltage and a second electrode connected to the
third node;

a ninth transistor having a gate terminal connected to the
third node, a source terminal applied with the second
voltage, and a drain terminal connected to a correspond-
ing emission control line; and
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a tenth transistor having a gate terminal connected to the
first node, a source terminal connected to the corre-
sponding emission control line, and a drain terminal
applied with the first voltage, wherein the drain terminal
of theninth transistor and the source terminal of the tenth
transistor are connected to a source terminal of a first
transistor of a first signal processor of a next stage.

9. An organic light emitting display device, comprising:

adisplay panel that includes a plurality of pixels each being
connected to a corresponding scan line of scan lines, a
corresponding data line of data lines, and a correspond-
ing emission control line of emission control lines;

a scan driver that sequentially applies scan signals to the
pixels through the scan lines;

a data driver that applies data voltages to the pixels through
the data lines; and

an emission control driver that includes a plurality of stages
sequentially applying emission control signals to the
pixels through the emission control lines, each of the
stages including:

a first signal processor that receives a first voltage and
generates first and second signals in response to first and
second sub-control signals;

a second signal processor that receives a second voltage
having a level higher than alevel of the first voltage and
generates third and fourth signals in response to a third
sub-control signal, the first signal, and the second signal;
and

a third signal processor that receives the first and second
voltages and generates the emission control signal in
response to the third and fourth signals,

wherein the first signal processor of each stage receives the
emission control signal output from a previous stage as
the first sub-control signal and the first signal processor
of a first stage among the stages receives a start signal as
the first sub-control signal.

10. The organic light emitting display device as claimed in

claim 9, wherein:

the first signal processor of each of odd-numbered stages of
the stages receives a first clock signal as the second
sub-control signal,

the second signal processor of each of the odd-numbered
stages of the stages receives a second clock signal as a
third sub-control signal,

the first signal processor of each of even-numbered stages
of the stages receives the second clock signal as the
second sub-control signal, and

the second signal processor of each of the even-numbered
stages of the stages receives the first clock signal as the
third sub-control signal.

11. The organic light emitting display device as claimed in

claim 10, wherein:

the first and second clock signals have a same frequency,

the second clock signal is obtained by shifting the first
clock signal by a first duration corresponding to a half of
a period of the first clock signal,

the start signal is activated at a time point at which the first
clock signal changes from a first level to a second level
smaller than the first level, and

the activation of the start signal is maintained during a
second duration that is four times the first duration.

12. The organic light emitting display device as claimed in

claim 11, wherein the first signal processor comprises:
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a first transistor having a gate terminal applied with the
second sub-control signal and a source terminal applied
with the first sub-control signal;

a second transistor having a gate terminal connected to a
drain terminal of the first transistor and a drain terminal
applied with the second sub-control signal; and

a third transistor having a gate terminal applied with the
second sub-control signal, a source terminal connected
to a source terminal of the second transistor, and a drain
terminal applied with the first voltage, wherein the first
signal is output from the source terminals of the second
and third transistors, which are connected to each other,
and the second signal is output from the drain terminal of
the first transistor.

13. The organic light emitting display device as claimed in

claim 12, wherein the second signal processor comprises:

a fourth transistor having a gate terminal applied with the
third sub-control signal and a drain terminal connected
to a first node and the drain terminal of the first transis-
tor;

a first capacitor having a first electrode applied with the
third sub-control signal and a second electrode con-
nected to the drain terminal of the fourth transistor;

a fifth transistor having a gate terminal connected to the
source terminal of the third transistor and a second node,
a source terminal applied with the second voltage, and a
drain terminal connected to a source terminal of the
fourth transistor;

a sixth transistor having a gate terminal connected to the
second node and a drain terminal applied with the third
sub-control signal;

asecond capacitor having a first electrode connected to the
gate terminal of the sixth transistor and a second elec-
trode connected to a source terminal of the sixth transis-
tor; and

aseventh transistor having a gate terminal applied with the
third sub-control signal, a source terminal connected to
athird node, and a drain terminal connected to the source
terminal of the sixth transistor, wherein the third signal is
applied to the third node, and the fourth signal is applied
to the first node.

14. The organic light emitting display device as claimed in

claim 13, wherein the third signal processor comprises:

an eighth transistor having a gate terminal connected to the
first node, a source terminal applied with the second
voltage, and a drain terminal connected to the third node;

a third capacitor having a first electrode applied with the
second voltage and a second electrode connected to the
third node;

a ninth transistor having a gate terminal connected to the
third node, a source terminal applied with the second
voltage, and a drain terminal connected to a correspond-
ing emission control line; and

a tenth transistor having a gate terminal connected to the
first node, a source terminal connected to the corre-
sponding emission control line, and a drain terminal
applied with the first voltage, wherein the drain terminal
of the ninth transistor and the source terminal of the tenth
transistor are connected to a source terminal of a first
transistor of a first signal processor of a next stage.

15. An emission control driver, comprising:

a plurality of stages that sequentially outputs emission
control signals through emission control lines, each
stage including:

12
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a bi-directional driver that outputs a first input signal or a
second input signal as a first sub-control signal in
response to a first direction control signal and a second
direction control signal;

a first signal processor that receives a first voltage and
generates a first signal and a second signal in response to
the first sub-control signal and a second sub-control
signal,

a second signal processor that receives a second voltage
having a level higher than a level of the first voltage and
generates a third signal and a fourth signal in response to
athird sub-control signal, the first signal, and the second
signal; and

a third signal processor that receives the first voltage and
the second voltage and generates the emission control
signal in response to the third signal and the fourth
signal,

wherein the bi-directional driver receives the emission
control signal output from a previous stage as the first
input signal and the emission control signal output from
anext stage as the second input signal, the bi-directional
driver of a first stage among the stages receives a start
signal as the first input signal, and the bi-directional
driver of a last stage among the stages receives the start
signal as the second input signal.

16. The emission control driver as claimed in claim 15,
wherein the bi-directional driver applies the first input signal
to the first signal processor in response to the first direction
control signal that is activated, and applies the second input
signal to the first signal processor in response to the second
direction control signal that is activated.

17. The emission control driver as claimed in claim 16,
wherein the bi-directional driver comprises:

an eleventh transistor having a gate terminal applied with
the first direction control signal and a source terminal
applied with the first input signal; and

a twelfth transistor having a gate terminal applied with the
second direction control signal, a source terminal
applied with the second input signal, and a drain termi-
nal connected to a drain terminal of the eleventh transis-
tor, wherein the first sub-control signal is applied to the
first signal processor through the drain terminals of the
eleventh and twelfth transistors.

18. The emission control driver as claimed in claim 15,

wherein:

the first signal processor of each of odd-numbered stages of
the stages receives a first clock signal as the second
sub-control signal,

the second signal processor of each of the odd-numbered
stages of the stages receives a second clock signal as a
third sub-control signal,

the first signal processor of each of even-numbered stages
of the stages receives the second clock signal as the
second sub-control signal, and

the second signal processor of each of the even-numbered
stages of the stages receives the first clock signal as the
third sub-control signal.

19. The emission control driver as claimed in claim 18,

wherein:

the first and second clock signals have a same frequency,

the second clock signal is obtained by shifting the first
clock signal by a first duration corresponding to a half of
a period of the first clock signal,
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the start signal is activated at a time point at which the first
clock signal changes from a first level to a second level
smaller than the first level, and

the activation of the start signal is maintained during a
second duration corresponding to four times of the first
duration.

20. The emission control driver as claimed in claim 18,

wherein the first signal processor comprises:

a first transistor having a gate terminal applied with the
second sub-control signal and a source terminal applied
with the first sub-control signal;

a second transistor having a gate terminal connected to a
drain terminal of the first transistor and a drain terminal
applied with the second sub-control signal; and

a third transistor having a gate terminal applied with the
second sub-control signal, a source terminal connected
to a source terminal of the second transistor, and a drain
terminal applied with the first voltage, wherein the first
signal is output from the source terminals of the second
and third transistors, which are connected to each other,
and the second signal is output from the drain terminal of
the first transistor.

21. The emission control driver as claimed in claim 20,

wherein the second signal processor comprises:

a fourth transistor having a gate terminal applied with the
third sub-control signal and a drain terminal connected
to a first node and the drain terminal of the first transis-
tor,

a first capacitor having a first electrode applied with the
third sub-control signal and a second electrode con-
nected to the drain terminal of the fourth transistor;

a fifth transistor having a gate terminal connected to the
source terminal of the third transistor and a second node,
a source terminal applied with the second voltage, and a
drain terminal connected to a source terminal of the
fourth transistor;

a sixth transistor having a gate terminal connected to the
second node and a drain terminal applied with the third
sub-control signal;

asecond capacitor having a first electrode connected to the
gate terminal of the sixth transistor and a second elec-
trode connected to a source terminal of the sixth transis-
tor; and

aseventh transistor having a gate terminal applied with the
third sub-control signal, a source terminal connected to
athird node, and a drain terminal connected to the source
terminal of the sixth transistor, wherein the third signal is
applied to the third node, and the fourth signal is applied
to the first node.

22. The emission control driver as claimed in claim 21,

wherein the third signal processor comprises:

an eighth transistor having a gate terminal connected to the
first node, a source terminal applied with the second
voltage, and a drain terminal connected to the third node;

a third capacitor having a first electrode applied with the
second voltage and a second electrode connected to the
third node;

a ninth transistor having a gate terminal connected to the
third node, a source terminal applied with the second
voltage, and a drain terminal connected to a correspond-
ing emission control line; and

a tenth transistor having a gate terminal connected to the
first node, a source terminal connected to the corre-
sponding emission control line, and a drain terminal
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applied with the first voltage, wherein the drain terminal
of the ninth transistor and the source terminal of the tenth
transistor are connected to a source terminal of a first
transistor of a first signal processor of a next stage.

23. An emission control driver, comprising:

a plurality of stages that sequentially outputs emission
control signals through emission control lines, each
stage including;

a bi-directional driver that outputs a first input signal or a
second input signal as a first sub-control signal in
response to first and second direction control signals;

a first signal processor that receives a first voltage and
generates first and a second signals in response to the
first sub-control signal and a second sub-control signal;

a second signal processor that receives a second voltage
having a level higher than alevel of the first voltage and
generates a third signal, a fourth signal, and a carry
signal in response to a third sub-control signal, the first
signal, and the second signal; and

a third signal processor that receives the first and second
voltages and generates the emission control signal in
response to the third and fourth signals,

wherein the bi-directional driver receives the carry signal
output from a previous stage as the first input signal and
the carry signal output from a next stage as the second
input signal, the bi-directional driver of a first stage
among the stages receives a start signal as the first input
signal, and the bi-directional driver of a last stage among
the stages receives the start signal as the second input
signal.

24. The emission control driver as claimed in claim 23,
wherein the bi-directional driver applies the first input signal
to the first signal processor in response to the first direction
control signal that is activated, and applies the second input
signal to the first signal processor in response to the second
direction control signal that is activated.

25. The emission control driver as claimed in claim 24,
wherein the bi-directional driver comprises:

an eleventh transistor having a gate terminal applied with
the first direction control signal and a source terminal
applied with the first input signal; and

a twelfth transistor having a gate terminal applied with the
second direction control signal, a source terminal
applied with the second input signal, and a drain termi-
nal connected to a drain terminal of the eleventh transis-
tor, wherein the first sub-control signal is applied to the
first signal processor through the drain terminals of the
eleventh and twelfth transistors.

26. The emission control driver as claimed in claim 23,

wherein:

the first signal processor of each of odd-numbered stages of
the stages receives a first clock signal as the second
sub-control signal,

the second signal processor of each of the odd-numbered
stages of the stages receives a second clock signal as a
third sub-control signal,

the first signal processor of each of even-numbered stages
of the stages receives the second clock signal as the
second sub-control signal, and

the second signal processor of each of the even-numbered
stages of the stages receives the first clock signal as the
third sub-control signal.

27. The emission control driver as claimed in claim 26,

wherein:
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the first and second clock signals have a same frequency,

the second clock signal is obtained by shifting the first
clock signal by a first duration corresponding to a half of
a period of the first clock signal,

the start signal is activated at a time point at which the first
clock signal changes from a first level to a second level
smaller than the first level, and

the activation of the start signal is maintained during a
second duration corresponding to four times of the first
duration.

28. The emission control driver as claimed in claim 26,

wherein the first signal processor comprises:

a first transistor having a gate terminal applied with the
second sub-control signal and a source terminal applied
with the first sub-control signal;

a second transistor having a gate terminal connected to a
drain terminal of the first transistor and a drain terminal
applied with the second sub-control signal; and

a third transistor having a gate terminal applied with the
second sub-control signal, a source terminal connected
to a source terminal of the second transistor, and a drain
terminal applied with the first voltage, wherein the first
signal is output from the source terminals of the second
and third transistors, which are connected to each other,
and the second signal is output from the drain terminal of
the first transistor.

29. The emission control driver as claimed in claim 28,

wherein the second signal processor comprises:

a fourth transistor having a gate terminal applied with the
third sub-control signal and a drain terminal connected
to a first node and the drain terminal of the first transis-
tor,

a first capacitor having a first electrode connected to a
fourth node and a second electrode connected to the
drain terminal of the fourth transistor;

a fifth transistor having a gate terminal connected to the
source terminal of the third transistor and a second node,
a source terminal applied with the second voltage, and a
drain terminal connected to a source terminal of the
fourth transistor;
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a sixth transistor having a gate terminal connected to the
second node and a drain terminal applied with the third
sub-control signal;

a second capacitor having a first electrode connected to the
gate terminal of the sixth transistor and a second elec-
trode connected to a source terminal of the sixth transis-
tor;

aseventh transistor having a gate terminal applied with the
third sub-control signal, a source terminal connected to
athird node, and a drain terminal connected to the source
terminal of the sixth transistor;

a thirteenth transistor having a gate terminal connected to
the second node, a source terminal applied with the
second voltage, and a drain terminal connected to the
fourth node; and

a fourteenth transistor having a gate terminal connected to
the second electrode of the first capacitor, a source ter-
minal connected to the fourth node, and a drain terminal
applied with the first clock signal, wherein the third
signal is applied to the third node, the fourth signal is
applied to the first node, and a voltage at the fourth node
is output as the carry signal.

30. The emission control driver as claimed in claim 29,

wherein the third signal processor comprises:

an eighth transistor having a gate terminal connected to the
first node, a source terminal applied with the second
voltage, and a drain terminal connected to the third node;

a third capacitor having a first electrode applied with the
second voltage and a second electrode connected to the
third node;

a ninth transistor having a gate terminal connected to the
third node, a source terminal applied with the second
voltage, and a drain terminal connected to a correspond-
ing emission control line; and

a tenth transistor having a gate terminal connected to the
first node, a source terminal connected to the corre-
sponding emission control line, and a drain terminal
applied with the first voltage, wherein the drain terminal
of theninth transistor and the source terminal of the tenth
transistor are connected to a source terminal of a first
transistor of a first signal processor of a next stage.
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