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(57) An emission control line driver is capable of se-
curing the stability of an output and of freely controlling
the width of emission control signals. The emission con-
trol line driver includes a plurality of stages (321) respec-
tively coupled to emission control lines (E1). Each of the
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Emission control line driver and organic light emitting display using the same

stages includes a plurality of transistors (M1-M14) that
are configured to output the emission control signal. The
width of the emission control signal may be controlled to
correspond to the width of a start signal. Furthermore, a
circuit structure of the stages is simplified.
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Description

[0001] The present invention relates to an emission
control line driver and an organic light emitting display
using the same.

[0002] Recently, various flat panel displays (FPDs)
with reduced weight and volume as compared to cathode
ray tube (CRT) displays have been developed. The FPDs
include a liquid crystal display (LCD), a field emission
display (FED), a plasma display panel (PDP), and an
organic light emitting display.

[0003] Among the FPDs, the organic light emitting dis-
play displays animage using organic light emitting diodes
(OLEDs) that generate light by re-combination of elec-
trons and holes. The organic light emitting display has a
fast response speed and is driven with low power con-
sumption. A typical organic light emitting display supplies
current corresponding to data signals to the OLEDs by
using transistors formed in pixels so that light is emitted
by the OLEDs.

[0004] The typical organic light emitting display in-
cludes a data driver for supplying the data signals to data
lines, a scan driver for sequentially supplying scan sig-
nals to scan lines, an emission control line driver for sup-
plying emission control signals to emission control lines,
and a display unit including a plurality of pixels coupled
to the data lines, the scan lines, and the emission control
lines.

[0005] The pixels included in the display unit are se-
lected, when the scan signals are supplied to the scan
lines, to receive the data signals from the data lines. The
pixels that receive the data signals generate light with
brightness (e.g., predetermined brightness) correspond-
ing to the data signals and display a predetermined im-
age. Here, the emission times of the pixels are controlled
by the emission control signals that are supplied from the
emission control lines. In general, the emission control
signals are supplied to overlap the scan signals that are
supplied to one scan line or two scan lines to set the
pixels, to which the data signals are supplied, in a non-
emission state.

[0006] Therefore, the emission control line driver in-
cludes stages coupled to the emission control lines. The
stages receive at least four clock signals and output high
or low voltages to output lines.

[0007] However, since the stages included in the typ-
ical emission control line driver are driven by at least four
clock signals, a large number of transistors are included.
Therefore, manufacturing cost increases and it is difficult
to secure the reliability of driving. In addition, when the
emission control line driver is formed of a PMOS transis-
tor, a low level output is unstable.

[0008] To be specific, when a low signal is supplied to
an emission control line, the gate electrode of the tran-
sistor that outputs the low signal is maintained at a lower
voltage than the low signal. However, the voltage of the
gate electrode of the transistor increases due to leakage
current and the output of the low signal is unstable.

10

15

20

25

30

35

40

45

50

55

[0009] Accordingly, embodiments of the present in-
vention are directed toward an emission control line driv-
er capable of securing the stability of an output and of
freely controlling the width of emission control signals,
and an organic light emitting display using the same.
[0010] According to an embodiment of the present in-
vention, there is provided an emission control line driver
including a plurality of stages. Each of the stages includes
a first transistor coupled between a first output terminal
and a first power source, the first transistor being config-
ured to be turned on or off to correspond to a voltage
applied to a first node that is coupled to a gate electrode
of the first transistor, a second transistor coupled be-
tween the first outputterminal and a second power source
that outputs a voltage that is lower than the first power
source, the second transistor being configured to be
turned on or off to correspond to a voltage applied to a
second node that is coupled to a gate electrode of the
second transistor, a third transistor coupled between a
fourth input terminal and the first node, and having a gate
electrode coupled to a first input terminal, a fourth tran-
sistor coupled between the first power source and the
second node, and having a gate electrode coupled to the
first node, a first controller coupled to the first input ter-
minal and a second input terminal to supply a sampling
signal to a second output terminal, a second controller
coupledtothefirstinput terminal and a third inputterminal
to control the voltage of the second node, and a first ca-
pacitor coupled between the second input terminal and
the second node.

[0011] The emission control line driver may further in-
clude a second capacitor coupled between the first node
and the first power source. The first input terminal may
be configured to receive a first clock signal. The second
input terminal may be configured to receive a second
clock signal. The third input terminal may be configured
to receive a third clock signal. The fourth input terminal
may be configured to receive a start signal or a sampling
signal of a previous stage. The first clock signal, the sec-
ond clock signal, and the third clock signal may not over-
lap each other. Each of the first clock signal and the sec-
ond clock signal may be set in a period of i (i is a natural
number) horizontal periods. The third clock signal may
be setin a period of i/2 horizontal periods. The third clock
signal may be supplied in a horizontal period after the
first clock signal or the second clock signal is supplied in
the horizontal period.

[0012] The first controller may include a fifth transistor
coupled between the fourth input terminal and a third
node, and having a gate electrode coupled to the first
input terminal, a sixth transistor coupled between a sixth
node and the second input terminal, and having a gate
electrode coupled to the third node, a seventh transistor
coupled between the sixth node and the first power
source, and having a gate electrode coupled to the first
output terminal, a third capacitor coupled between the
third node and the sixth node, and a fourth capacitor cou-
pled between the first output terminal and the first power
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source. The second output terminal may be electrically
coupled to the sixth node.

[0013] The second controller may include an eighth
transistor coupled between the first input terminal and a
fourth node, and having a gate electrode coupled to the
first node, a ninth transistor coupled between the fourth
node and the second power source, and having a gate
electrode coupled to the first input terminal, a tenth tran-
sistor coupled between the second node and a fifth node,
and having a gate electrode coupled to the third input
terminal, an eleventh transistor coupled between the fifth
node and the third input terminal, and having a gate elec-
trode coupled to the fourth node, and a fifth capacitor
coupled between the fourth node and the fifth node.
[0014] The emission control line driver may further in-
clude a twelfth transistor coupled between the fourth in-
put terminal and the third transistor, the twelfth transistor
being configured to be turned on when a first control sig-
nalis supplied to a gate electrode of the twelfth transistor,
and a thirteenth transistor coupled between a fifth input
terminal and the first controller, the thirteenth transistor
being configured to be turned on when a second control
signal is supplied to a gate electrode of the thirteenth
transistor. The first control signal and the second control
signal may not overlap each other. The emission control
line driver may further include a fourteenth transistor cou-
pled between the firstnode and the second power source,
the fourteenth transistor being configured to be turned
on when a reset signal is supplied to a gate electrode of
the fourteenth transistor. The reset signal may be com-
monly supplied to all of the stages.

[0015] According to an embodiment, an organic light
emitting display includes a scan driver for sequentially
supplying scan signals to scan lines, a data driver for
supplying data signals to data lines, an emission control
line driver for supplying emission control signals to emis-
sion control lines, and pixels positioned at crossing re-
gions of the scan lines, the data lines, and the emission
control lines. The emission control line driver includes
stages respectively coupled to the emission control lines.
Each of the stages includes a first transistor coupled be-
tween a first output terminal and a first power source, the
first transistor being configured to be turned on or off to
correspond to a voltage applied to a first node that is
coupled to agate electrode of the first transistor, a second
transistor coupled between the first output terminal and
a second power source that outputs a voltage thatis lower
than the first power source, the second transistor being
configured to be turned on or off to correspond to a volt-
age applied to a second node that is coupled to a gate
electrode of the second transistor, a third transistor cou-
pled between a fourth input terminal and the first node,
and having a gate electrode coupled to a first input ter-
minal, a fourth transistor coupled between the first power
source and the second node, and having a gate electrode
coupled to the first node, a first controller coupled to the
first input terminal and a second input terminal to supply
a sampling signal to a second output terminal, a second
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controller coupled to the first input terminal and a third
input terminal to control the voltage of the second node,
and a first capacitor coupled between the second input
terminal and the second node.

[0016] According to the emission control line driver il-
lustrated in the embodiments of the present invention
and the organic light emitting display using the same, the
voltage of the gate electrode of the transistor that outputs
the low signal is periodically reduced using the clock sig-
nal so that the stability of an output may be secured. In
addition, according to the embodiments of the present
invention, the width of the emission control signal may
be controlled to correspond to the width of the start signal.
Furthermore, according to the embodiments of the
present invention, since the stages receive three clock
signals, the circuit structure may be simplified.

[0017] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.

FIG. 1 is a block diagram illustrating an organic light
emitting display according to an embodiment of the
present invention;

FIG. 2 is a block diagram schematically illustrating
stages of an emission control line driver of FIG. 1;
FIG. 3 is a circuit diagram illustrating a first embod-
iment of one of the stages of FIG. 2;

FIG. 4 is a waveform chart illustrating the operation
processes of one of the stages of FIG. 3;

FIG. 5 is a circuit diagram illustrating a second em-
bodiment of one of the stages of FIG. 2; and

FIG. 6 is a circuit diagram illustrating a third embod-
iment of one of the stages of FIG. 2.

[0018] Referring to FIG. 1, the organic light emitting
display according to an embodiment of the present in-
vention includes a display unit 40 that includes pixels 50
positioned at the crossing regions of scan lines S1to Sn,
data lines D1 to Dm, and emission control lines E1 to En,
a scan driver 10 for driving the scan lines S1 to Sn, a
data driver 20 for driving the data lines D1 to Dm, an
emission control line driver 30 for driving the emission
control lines E1 to En, and a timing controller 60 for con-
trolling the drivers 10, 20, and 30.

[0019] The scan driver 10 sequentially supplies scan
signals to the scan lines S1to Sn. When the scan signals
are supplied to the scan lines S1 to Sn, the pixels 50 are
selected in units of horizontal lines (e.g., line-by-line).
[0020] The data driver 20 supplies data signals to the
data lines D1 to Dm in synchronization with the scan sig-
nals. The data signals supplied to the data lines D1 to
Dm are supplied to the pixels 50 that are selected by the
scan signals.

[0021] The emission control line driver 30 sequentially
supplies emission control signals to the emission control
lines E1 to En. Here, the emission control line driver 30
supplies the emission control signals so that the pixels
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50 are set in a non-emission state during a period when
the voltages corresponding to the data signals are
charged. Therefore, the emission control signal supplied
to the ith (i is a natural number) emission control line Ei
overlaps the scan signal supplied to the ith scan line Si.
Onthe other hand, the width of the emission control signal
may be suitably set to correspond to the structure of the
pixel 50 and the brightness to be realized.

[0022] FIG. 2 is a block diagram schematically illus-
trating stages of the emission control line driver of FIG. 1.
[0023] Referring to FIG. 2, the emission control line
driver 30 according to an embodiment of the present in-
vention includes n stages 321 to 32n in order to supply
emission control signals to the n emission control lines
E1to En. The stages 321 to 32n are coupled (connected)
to the emission control lines E1 to En, respectively, and
are driven by three clock signals CLK1, CLK2, and CLKS3.
[0024] Each of the stages 321 to 32n includes a first
input terminal 33, a second input terminal 34, a third input
terminal 35, and a fourth input terminal 36.

[0025] The first input terminal 33 of a kth (k is an odd
or even number) stage 32k receives the first clock signal
CLK1 and the second input terminal 34 receives the sec-
ond clock signal CLK2. The first input terminal 33 of a
(k+1)th stage 32k+1 receives the second clock signal
CLK2, and the second input terminal 34 receives the first
clock signal CLK1. The third clock signal CLK3 is supplied
to the third input terminal 35 of each of the stages 321
to 32n, and a start signal FLM or a sampling signal of a
previous stage is supplied to the fourth input terminal 36.
[0026] The stages 321 to 32n may be formed of the
same circuit and generate the emission control signals
having width that is changed to correspond to the start
signal FLM.

[0027] FIG. 3 is a circuit diagram illustrating a first em-
bodiment of one of the stages of FIG. 2. In FIG. 3, for
convenience, the first stage 321 will be illustrated.
[0028] Referring to FIG. 3, the stage 321, according to
the first embodiment of the present invention, includes a
first transistor M1, a second transistor M2, a third tran-
sistor M3, a fourth transistor M4, a first capacitor C1, a
second capacitor C2, a first controller 100, and a second
controller 102.

[0029] Thefirsttransistor M1 is coupled between afirst
output terminal 37 and a first power source VDD. The
gate electrode of the first transistor M1 is coupled to a
first node N1. The first transistor M1 controls the voltage
of the first output terminal 37 to correspond to the voltage
applied to the first node N1. Here, when the first transistor
M1 is turned on, the first power source VDD (e.g., a high
voltage) is supplied to the first output terminal 37. Since
the first output terminal 37 is coupled to the emission
control line E1, the high voltage supplied to the first output
terminal 37 is used as an emission control signal.
[0030] The second transistor M2 is coupled between
the first output terminal 37 and a second power source
VSS. The gate electrode of the second transistor M2 is
coupled to a second node N2. The second transistor M2
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controls the voltage of the first output terminal 37 to cor-
respond to the voltage applied to the second node N2.
Here, when the second transistor M2 is turned on, the
second power source VSS (e.g., a low voltage) is sup-
plied to the first output terminal 37.

[0031] The third transistor M3 is coupled between the
fourth input terminal 36 and the first node N1. The gate
electrode of the third transistor M3 is coupled to the first
input terminal 33. The third transistor M3 is turned on or
off to correspond to the first clock signal CLK1 supplied
to the first input terminal 33. When the third transistor M3
is turned on, the fourth input terminal 36 and the first node
N1 are electrically coupled to each other. When the start
signal FLM (or a previous stage sampling signal) is sup-
plied to the fourth input terminal 36, the first transistor
M1 is turned on.

[0032] The fourth transistor M4 is coupled between the
first power source VDD and the second node N2. The
gate electrode of the fourth transistor M4 is coupled to
the first node N1. The fourth transistor M4 is turned on
or off to correspond to the voltage that is applied to the
first node N1 in order to control the voltage of the second
node N2. That is, the fourth transistor M4 is turned on
when a low voltage is applied to the first node N1 in order
to supply the voltage of the first power source VDD to
the second node N2. When the low voltage is supplied
to the first node N1, the high voltage of the first power
source VDD is supplied to the second node N2 so that
the first transistor M1 and the second transistor M2 are
turned on or off at different times.

[0033] The first capacitor C1 is coupled between the
second input terminal 34 and the second node N2. The
first capacitor C1 controls the voltage of the second node
N2 to correspond to the second clock signal CLK2 sup-
plied to the second input terminal 34. The operation proc-
esses of the first capacitor C1 will be described later in
more detail.

[0034] The second capacitor C2 is coupled between
the first node N1 and the first power source VDD. The
second capacitor C2 is charged with the voltage corre-
sponding to the turning on or off of the first transistor M1.
[0035] A first controller 100 supplies a sampling signal
to a second output terminal 38 to correspond to the first
clock signal CLK1 and the second clock signal CLK2.
Therefore, the first controller 100 includes a fifth transis-
tor M5, a sixth transistor M6, a seventh transistor M7, a
third capacitor C3, and a fourth capacitor C4.

[0036] The fifth transistor M5 is coupled between the
fourth input terminal 36 and a third node N3. The gate
electrode of the fifth transistor M5 is coupled to the first
input terminal 33. The fifth transistor M5 is turned on or
off to correspond to the first clock signal CLK1 supplied
to the first input terminal 33 in order to control the voltage
of the third node N3.

[0037] The sixth transistor M6 is coupled between a
sixth node N6 and the second input terminal 34. The gate
electrode of the sixth transistor M6 is coupled to the third
node N3. The sixth transistor M6 controls the voltage of
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the sixth node N6 to correspond to the voltage applied
to the third node N3.

[0038] The seventh transistor M7 is coupled between
the first power source VDD and the sixth node N6. The
gate electrode of the seventh transistor M7 is coupled to
the first output terminal 37. The seventh transistor M7 is
turned on or off to correspond to the voltage applied to
the first output terminal 37 in order to control the voltage
of the sixth node N6.

[0039] The third capacitor C3 is coupled between the
third node N3 and the sixth node N6. The third capacitor
C3is charged with the voltage corresponding to the turn-
ing on or turning off of the sixth transistor M6.

[0040] The fourth capacitor C4 is coupled between the
first power source VDD and the first output terminal 37.
The fourth capacitor C4 is charged with the voltage cor-
responding to the turning on or off of the seventh tran-
sistor M7.

[0041] InFIG. 3, the second output terminal 38 is cou-
pled to the sixth node N6. The second output terminal 38
supplies the voltage applied to the sixth node N6 as a
sampling signal to a next stage 322.

[0042] The second controller 102 controls the voltage
of the second node N2 to correspond to the first clock
signal CLK1 and the third clock signal CLK3. Here, in a
period when the emission control signal is not supplied
to the first output terminal 37, the second controller 102
maintains the voltage of the second node N2 as a low
voltage. In FIG. 3, the second controller 102 includes an
eighth transistor M8, a ninth transistor M9, a tenth tran-
sistor M10, an eleventh transistor M11, and a fifth capac-
itor C5.

[0043] The eighth transistor M8 is coupled between
the first input terminal 33 and a fourth node N4. The gate
electrode of the eighth transistor M8 is coupled to the
first node N1. The eighth transistor M8 is turned on or off
to correspond to the voltage applied to the first node N1
in order to control the voltage of the fourth node N4.
[0044] The ninth transistor M9 is coupled between the
fourth node N4 and the second power source VSS. The
gate electrode of the ninth transistor M9 is coupled to the
first input terminal 33. The ninth transistor M9 is turned
on or off to correspond to the first clock signal CLK1 sup-
plied to the first input terminal 33 in order to control the
voltage of the fourth node N4.

[0045] The tenth transistor M10 is coupled between
the second node N2 and a fifth node N5. The gate elec-
trode of the tenth transistor M10 is coupled to a third input
terminal 35. The tenth transistor M10 is turned on or off
to correspond to the third clock signal CLK3 supplied to
the third input terminal 35 in order to control the voltage
of the second node N2.

[0046] The eleventh transistor M11 is coupled be-
tween the fifth node N5 and the third input terminal 35.
The gate electrode of the eleventh transistor M11 is cou-
pled to the fourth node N4. The eleventh transistor M11
is turned on or off to correspond to the voltage applied
to the fourth node N4 in order to control the voltage of
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the fifth node N5.

[0047] The fifth capacitor C5 is coupled between the
fourth node N4 and the fifth node N5. The fifth capacitor
C5is charged with the voltage corresponding to the turn-
ing on or off of the eleventh transistor M11.

[0048] FIG. 4 is a waveform chart illustrating the oper-
ation processes of the stage of FIG. 3.

[0049] Referring to FIG. 4, the first clock signal CLK1
and the second clock signal CLK2 are supplied in the
period of iH (i is a natural number, e.g., a horizontal pe-
riod), and the third clock signal CLK3 is supplied in the
period of i/2H. In FIG. 4, for convenience sake, the first
clock signal CLK1 and the second clock signal CLK2 are
set in the period of 2H and the third clock signal CLK3 is
set in the period of 1H.

[0050] In FIG. 4, the first clock signal CLK1 and the
second clock signal CLK2 are supplied in different hori-
zontal periods H, and the third clock signal CLK3 is sup-
plied every horizontal period H so that the first clock signal
CLK1 does not overlap the third clock signal CLK3. Then,
in the horizontal period H, after the first clock signal CLK1
or the second clock signal CLK2 is supplied, the third
clock signal CLK3 is supplied. That is, in an exemplary
horizontal period, the third clock signal CLK3 is supplied
after the first clock signal CLK1 is supplied. In the next
horizontal period, the third clock signal CLK3 is supplied
after the second clock signal CLK2 is supplied.

[0051] Operation processes will be described in more
detail as follows. First, the start signal FLM (e.g., the low
signal) is supplied to the fourth input terminal 36. After
the start signal FLM is supplied to the fourth input terminal
36, the first clock signal CLK1 is supplied to the first input
terminal 33. When the first clock signal CLK1 is supplied,
the third transistor M3, the fifth transistor M5, and the
ninth transistor M9 are turned on.

[0052] When the third transistor M3 is turned on, the
start signal FLM is supplied to the first node N1. When
the start signal FLM is supplied to the first node N1, the
first transistor M1, the fourth transistor M4, and the eighth
transistor M8 are turned on. When the first transistor M1
is turned on, the voltage corresponding to the turning on
of the first transistor M1 is charged at the second capac-
itor C2.

[0053] When the first transistor M1 is turned on, the
voltage of the first power source VDD is supplied to the
first output terminal 37. In this case, the emission control
signal is supplied to the emission control line E1.
[0054] When the fourth transistor M4 is turned on, the
first power source VDD is supplied to the second node
N2. When the first power source VDD is supplied to the
second node N2, the second transistor M2 is turned off.
When the second transistor M2 is turned off, the first pow-
er source VDD may be stably supplied to the first output
terminal 37.

[0055] When the eighth transistor M8 is turned on, the
fourth node N4 and the first input terminal 33 are electri-
cally coupled to each other. Here, since the first clock
signal CLK1 is supplied to the first input terminal 33, the
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fourth node N4 receives a low voltage.

[0056] When the fifth transistor M5 is turned on, the
start signal is supplied to the third node N3. When the
start signal is supplied to the third node N3, the sixth
transistor M6 is turned on. When the sixth transistor M6
is turned on, the sixth node N6 and the second input
terminal 34 are electrically coupled to each other. Here,
since the second clock signal CLK2 is not supplied to the
second input terminal 34, the sixth node N6 maintains a
high voltage so that a sampling signal is not supplied to
the second output terminal 38. On the other hand, since
the sixth transistor M6 is turned on, the voltage corre-
sponding to the turning on of the sixth transistor M6 is
charged at the third capacitor C3.

[0057] When the ninth transistor M9 is turned on, the
voltage of the second power source VSS is supplied to
the fourth node N4. When the second power source VSS
is supplied to the fourth node N4, the eleventh transistor
M11 is turned on. When the eleventh transistor M11 is
turned on, the fifth node N5 and the third input terminal
35 are electrically coupled to each other. Here, since the
third clock signal CLK3 is not supplied to the third input
terminal 35, the fifth node N5 maintains a high voltage.
On the other hand, since the eleventh transistor M11 is
turned on, the voltage corresponding to the turning on of
the eleventh transistor is charged at the fifth capacitor C5.
[0058] Then, the supply of the first clock signal CLK1
to the first input terminal 33 is stopped. When the supply
of the first clock signal CLK1 is stopped, the third tran-
sistor M3, the fifth transistor M5, and the ninth transistor
M9 are turned off.

[0059] When the third transistor M3 is turned off, the
fourth input terminal 36 and the first node N1 are electri-
cally isolated from each other. Here, the first node N1
maintains a low voltage by the second capacitor C2.
Therefore, the first transistor M1 maintains a turn on state
so that the voltage of the first power source VDD is output
to the first output terminal 37. Since the fourth transistor
M4 maintains a turn on state by the voltage of the second
capacitor C2, the second transistor M2 stably maintains
a turn off state.

[0060] When the fifth transistor M5 is turned off, the
fourth input terminal 36 and the third node N3 are elec-
trically isolated from each other. Here, the sixth transistor
M6 maintains a turn on state to correspond to the voltage
charged at the third capacitor C3 so that the second out-
put terminal 38 maintains a previous voltage.

[0061] When the ninth transistor M9 is turned off, the
fourth node N4 and the second power source VSS are
electrically isolated from each other. Here, since the
eighth transistor M8 maintains a turned on state to cor-
respond to the voltage applied to the first node N1, the
fourth node N4 and the first input terminal 33 are electri-
cally coupled to each other. Therefore, the voltage of the
fourth node N4 increases to the voltage supplied to the
first input terminal 33 (e.g., the voltage of a high signal).
When the fourth node N4 receives the voltage of the high
signal, the eleventh transistor M11 is turned off. Here,
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the fifth capacitor C5 is charged with the voltage corre-
sponding to the turning off of the eleventh transistor M11.
[0062] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLKaS is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the fifth node N5 are electrically coupled to
each other. At this time, since the fourth transistor M4
maintains a turned on state and the eleventh transistor
M11 maintains a turned off state, the second node N2
maintains the voltage of the first power source VDD.
[0063] After the third clock signal CLK3 is supplied, the
second clock signal CLK2 is supplied to the second input
terminal 34 in the next horizontal period. Here, since the
sixth transistor M6 is set in a turn on state, the second
clock signal CLK2 is supplied to the sixth node N6. The
second clock signal CLK2 supplied to the sixth node N6
as a sampling signal is supplied to the next stage via the
second output terminal 38. On the other hand, when the
second clock signal CLK2 is supplied to the sixth node
N6, the voltage of the third node N3 is reduced by the
coupling of the third capacitor C3. Therefore, the sixth
transistor M6 stably maintains a turned on state.

[0064] Additionally, the second clock signal CLK2 sup-
plied to the second input terminal 34 is transmitted to the
second node N2 by the coupling of the first capacitor C1.
Here, since the second node N2 receives the first power
source VDD, the voltage of the first power source VDD
is maintained without a change in a voltage.

[0065] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLK3 is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the fifth node N5 are electrically coupled to
each other. Here, since the fourth transistor M4 maintains
a turned on state and the eleventh transistor M11 main-
tains a turned off state, the second node N2 maintains
the voltage of the first power source VDD. After the third
clock signal CLK3 is supplied, the supply of the start sig-
nal FLM is stopped (e.g., a high voltage) in the next hor-
izontal period, and the first clock signal CLK1 is supplied
to the first input terminal 33.

[0066] When the first clock signal CLK1 is supplied,
the third transistor M3, the fifth transistor M5, and the
ninth transistor M9 are turned on.

[0067] When the third transistor M3 is turned on, the
first node N1 and the fourth input terminal 36 are electri-
cally coupled to each other. Here, since a high voltage
is supplied to the first node N1, the first transistor M1,
the fourth transistor M4, and the eighth transistor M8 are
turned off. When the first transistor M1 is turned off, the
first output terminal 37 is set in a floating state. In this
case, the first output terminal 37 maintains the high volt-
age that is an output signal of a previous period.

[0068] Since the emission control signal supplied to
the emission control line E1 is supplied to the pixels 50,
charging is performed by the capacitors of the pixels.
Therefore, although the first output terminal 37 is set in
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a floating state, the output voltage of a previous period
is maintained by the parasitic capacitors of the pixels 50
and the emission control line.

[0069] When the fifth transistor M5 is turned on, a high
voltage is supplied to the third node N3 so that the sixth
transistor M6 is turned off. When the sixth transistor M6
is turned off, the sixth node N6 and the second input
terminal 34 are electrically isolated from each other.
Here, the third capacitor C3 is charged with the voltage
corresponding to the turning off of the sixth transistor M6.
[0070] When the ninth transistor M9 is turned on, the
fourth node N4 and the second power source VSS are
electrically coupled to each other. Here, the fourth node
N4 receives the voltage of the second power source VSS
so that the eleventh transistor M11 is turned on. When
the eleventh transistor M1 is turned on, the fifth node N5
and the third input terminal 35 are electrically coupled to
each other. On the other hand, the voltage corresponding
to the turning on of the eleventh transistor M11 is stored
at the fifth capacitor C5.

[0071] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLK3 is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the third input terminal 35 are electrically
coupled to each other via the fifth node N5. Here, the
third clock signal CLK3 (e.g., a low voltage) is supplied
to the second node N2. When the low voltage is supplied
to the second node N2, the second transistor M2 is turned
on so that the voltage of the second power source VSS
is output to the first output terminal 37. In this case, the
supply of the emission control signal to the emission con-
trol line E1 is stopped. When the second power source
VSSis supplied to the first output terminal 37, the seventh
transistor M7 is turned on. When the seventh transistor
M7 is turned on, the voltage of the first power source
VDD is supplied to the sixth node NG6.

[0072] According to an embodiment of the present in-
vention, the third clock signal CLK3 may be set as a volt-
age lower than the second power source VSS so that the
second transistor M2 may be stably turned on. Then, the
stage 321 outputs the voltage of the first power source
VDD to the first output terminal 37 until the next start
signal FLM is supplied.

[0073] Additionally, according to embodiments of the
present invention, whenever the second clock signal
CLK2 is supplied, the voltage of the second node N2 is
reduced by the coupling of the first capacitor C1. There-
fore, the voltage of the second node N2 stably maintains
a low voltage so that the voltage of the second power
source VSS may be stably output to the first output ter-
minal 37.

[0074] Onthe otherhand, asampling signalis supplied
to the next stage in synchronization with the second clock
signal CLK2 (In the next stage, the second clock signal
CLK2 is supplied to the first input terminal). In this case,
the next stage stably outputs the emission control signal
using the sampling signal. Additionally, in FIG. 4, it is
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illustrated that one sampling signal is generated to cor-
respond to the start signal FLM. However, the present
invention is not limited to the above. For example, when
the start signal FLM overlaps two first clock signals CLK1,
two sampling signals are supplied to the next stage.
Therefore, according to embodiments of the present in-
vention, the width of the start signal FLM is controlled so
that the width of the emission control signal may be freely
controlled.

[0075] FIG. 5is a circuit diagram illustrating a second
embodiment of the stage of FIG. 2. In FIG. 5, the same
elements as those of FIG. 3 are denoted by the same
reference numerals and detailed description thereof will
be omitted.

[0076] Referring to FIG. 5, the stage 321, according to
the second embodiment of the present invention, further
includes a twelfth transistor M12 and a thirteenth tran-
sistor M13 for bidirectional driving.

[0077] The twelfth transistor M12 is coupled between
the fourth input terminal 36 and the third transistor M3.
The gate electrode of the twelfth transistor M12 receives
a first control signal CS1. The twelfth transistor M12 is
turned on when the first control signal CS1 is supplied.
[0078] The thirteenth transistor M13 is coupled be-
tween a fifth input terminal 39 and the fifth transistor M5
(or afirst controller 100). Then, the gate electrode of the
thirteenth transistor M13 receives a second control signal
CS2. The thirteenth transistor M13 is turned on when the
second control signal CS2 is supplied. The fifth input ter-
minal 39 receives the start signal or the sampling signal
of the next stage.

[0079] Here, the first control signal CS1 and the sec-
ond control signal CS2 are supplied at different times
(e.g., not overlapped with each other). For example,
when the emission control signals are supplied in a first
direction (from top to bottom of a panel), the first control
signal CS1 is supplied so that the twelfth transistor M12
is turned on and so that the thirteenth transistor M13
maintains a turned off state. When the emission control
signals are supplied in a second direction (from bottom
to top of the panel), the second control signal CS2 is
supplied so that the thirteenth transistor M13 is turned
on and so that the twelfth transistor M12 maintains a
turned off state.

[0080] The stage 321, according to the second em-
bodiment of the present invention, further includes the
twelfth transistor M12 and the thirteenth transistor M13
for bidirectional driving, and the operation processes are
substantially the same as the first embodiment illustrated
in FIG. 3.

[0081] FIG. 6isacircuitdiagramillustrating a third em-
bodiment of the stage of FIG. 2. In FIG. 6, the same el-
ements as those of FIG. 3 are denoted by the same ref-
erence numerals, and detailed description thereof will be
omitted.

[0082] Referringto FIG. 6, the stage 321, according to
the third embodiment of the present invention, further
includes a fourteenth transistor M14 coupled between



13 EP 2 474 969 A1 14

the firstnode N1 and the second power source VSS. The
fourteenth transistor M14 is turned on to supply the volt-
age of the second power source VSS to the first node
N1 when a reset signal (Reset) is supplied to the gate of
the fourteenth transistor M14. When the second power
source VSS is supplied to the first node N1, the first tran-
sistor M1 is turned on so that the voltage of the first power
source VDD is supplied to the first output terminal 37.
[0083] Here, theresetsignal (Reset)is commonly sup-
plied to all of the stages 321 to 32n when a power source
is turned on and/or off. As described above, when the
reset signal (Reset) is supplied and the power source is
turned on and/or off, the emission control signals are sup-
plied to the emission control lines E1 to En so that the
pixels 50 are set in a non-emission state. That is, accord-
ing to the third embodiment of the present invention, it is
possible to prevent over-current from flowing or unnec-
essary lightfrom being generated when the power source
is turned on and/or off using the reset signal.

[0084] Additionally, in FIG. 2, the third clock signal
CLK3 s supplied to all of the stages 321 to 32n. However,
the present invention is not limited to the above. For ex-
ample, the third clock signal CLK3 may be supplied to
even and odd stages via different lines. Then, the load
of the third clock signal CLK3 is minimized or reduced
so that the stability of driving the stages may be improved.
[0085] Although the present invention has been de-
scribed in connection with certain exemplary embodi-
ments, it is to be understood that the invention is not
limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims

1. Anemission control line driver comprising a plurality
of stages, wherein each of the stages comprises:

a first transistor coupled between a first output
terminal and a first power source, the first tran-
sistor being configured to be turned on or off to
correspond to a voltage applied to a first node
that is coupled to a gate electrode of the first
transistor;

a second transistor coupled between the first
output terminal and a second power source that
outputs a voltage that is lower than the first pow-
er source, the second transistor being config-
ured to be turned on or off to correspond to a
voltage applied to a second node that is coupled
to a gate electrode of the second transistor;

a third transistor coupled between a fourth input
terminal and the first node, and having a gate
electrode coupled to a first input terminal;
afourth transistor coupled between the first pow-
er source and the second node, and having a
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gate electrode coupled to the first node;

afirst controller coupled to the firstinput terminal
and a second input terminal to supply asampling
signal to a second output terminal;

a second controller coupled to the first input ter-
minal and a third input terminal to control the
voltage of the second node; and

a first capacitor coupled between the second in-
put terminal and the second node.

The emission control line driver as claimed in claim
1, further comprising a second capacitor coupled be-
tween the first node and the first power source.

The emission control line driver as claimed in claim
1or2,

wherein the first input terminal is configured to re-
ceive a first clock signal,

wherein the second input terminal is configured to
receive a second clock signal,

wherein the third input terminal is configured to re-
ceive a third clock signal, and

wherein the fourth input terminal is configured to re-
ceive a start signal or a sampling signal of a previous
stage.

The emission control line driver as claimed in claim
3, wherein the first clock signal, the second clock
signal, and the third clock signal do not overlap each
other.

The emission control line driver as claimed in claim 3,
wherein each of the first clock signal and the second
clock signal are setin a period of i horizontal periods,
and

wherein the third clock signal is set in a period of i/
2 horizontal periods, and/or wherein the third clock
signal is supplied in a horizontal period after the first
clock signal or the second clock signal is supplied in
the horizontal period.

The emission control line driver as claimed in any
one of the preceding claims, wherein the first con-
troller comprises:

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

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

a seventh transistor coupled between the sixth
node and the first power source, and having a
gate electrode coupled to the first output termi-
nal;

a third capacitor coupled between the third node
and the sixth node; and

a fourth capacitor coupled between the first out-
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put terminal and the first power source, wherein
the second output terminal may be coupled to
the sixth node.

The emission control line driver as claimed in any
one of the preceding claims, wherein the second
controller comprises:

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

a ninth transistor coupled between the fourth
node and the second power source, and having
a gate electrode coupled to the first input termi-
nal;

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

an eleventh transistor coupled between the fifth
node and the third input terminal, and having a
gate electrode coupled to the fourth node; and
afifth capacitor coupled between the fourth node
and the fifth node.

The emission control line driver as claimed in any
one of the preceding claims, further comprising:

a twelfth transistor coupled between the fourth
input terminal and the third transistor, the twelfth
transistor being configured to be turned on when
a first control signal is supplied to a gate elec-
trode of the twelfth transistor; and

a thirteenth transistor coupled between a fifth
input terminal and the first controller, the thir-
teenth transistor being configured to be turned
on when a second control signal is supplied to
a gate electrode of the thirteenth transistor.

The emission control line driver as claimed in claim
8, wherein the first control signal and the second
control signal do not overlap each other.

The emission control line driver as claimed in claim
8 or 9, wherein the fifth input terminal is configured
to receive a start signal or a sampling signal of a next
stage.

The emission control line driver as claimed in any
one of the preceding claims, further comprising a
fourteenth transistor coupled between the first node
and the second power source, the fourteenth tran-
sistor being configured to be turned on when a reset
signalis supplied to a gate electrode of the fourteenth
transistor.

The emission control line driver as claimed in claim
11, wherein the reset signal is commonly supplied
to all of the stages.
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13.

14.

15.

An organic light emitting display comprising:

ascandriver for sequentially supplying scan sig-
nals to scan lines;

a data driver for supplying data signals to data
lines;

an emission control line driver according to any
one of the preceding claims for supplying emis-
sion control signals to emission control lines;
and

pixels positioned at crossing regions of the scan
lines, the data lines, and the emission control
lines.

The organic light emitting display as claimed in claim
13,

wherein the first input terminal of an ith stage of the
stages is configured to receive a first clock signal,
wherein the second input terminal of the ith stage is
configured to receive a second clock signal,
wherein the third input terminal of the ith stage is
configured to receive a third clock signal, and
wherein the fourth input terminal of the ith stage is
configured to receive a start signal or a sampling
signal of a previous stage.

The organic light emitting display as claimed in claim
14,

wherein the first input terminal of an (i+1)t" stage of
the stages is configured to receive the second clock
signal,

wherein the second input terminal of the (i+1)th stage
is configured to receive the first clock signal,
wherein the third input terminal of the (i+1)th stage
is configured to receive the third clock signal, and
wherein the fourth input terminal of the (i+1)th stage
is configured to receive the start signal or the sam-
pling signal of a previous stage,

wherein the third clock signal supplied to the ith stage
and the (i+1)th stage may be supplied via different
transmission lines.



EP 2 474 969 A1

1G. 1

60
L
Timing controller
20
L
Data driver
ELVDD
19 DI D2 D y
R I 2| e m___ |
SI i L 4 L L 4 i El
| |
ST ]
L . * * |
| | R
e AR |
: . ! control line
driver o : driver
| |
| |
| |
Sn_| . . o |
| . _En
1 ? T
T B i o B
e =— ELVSS

10




EP 2 474 969 A1

30

CLKI CLK2 CLK3 FLM e
34 33 $~36 321
5| Firststage ——F
4»——-‘%—-
3H
3 3 % 5%
Second stage ———1k2
4»——@—-‘
35
323
—3—  Third stage k3
l‘ 3’n
| Nthstage ———=Fn
———

11



EP 2 474 969 A1

(35 (134

- __1

VS5 CIK3 CIKR

B

FlG. 4

-
=
-
‘A““ €1
A
1
=
-~
‘A““ €1
J
1
fm
p—
I D T R
[
1
)
-
‘A “““““ - — — 1
A
1]
=
K D
J
1
pm
p—
‘A ““““ -
[
1]
fom
—]
‘A ““““““

12



EP 2 474 969 A1

n 321
6.5 E
Cst - T
PN 3 — g
T | = C4 N1 5
B M7 i - Et
omicS : i:”‘"l;"i_____j 2
39 | Ll M8 |
g || A8 6 |8 ii %Llﬁ:ﬂlbi
| M5 “'[MG | C5 |6} Ly
| | |
s - N —Lit |
7 I
0 = - I (135 (34
34 SR VS5  CLK3 CLK?
FIG. 6 - ,321
T 1L
FLMIé ﬁ = . —qM g7
i T N
B[ Tt ; " S
ieS : | :”"‘l;'L____j 42
39 i | M8
= RE !'[ | o5 Twe|! Loy
| M6 | | |
" il [‘MMH yg 0L |
mff 38 !L S S Sp—
ey e I

13



EP 2 474 969 A1

D)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

no

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 11 19 3980

29 July 2010 (2010-07-29)
* the whole document *

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A US 2009/225068 Al (JEONG SEON-I [KR] ET 1-15 INV.
AL) 10 September 2009 (2009-09-10) 609G3/32
* the whole document * 6G11C19/28
A US 2007/262935 Al (SHIN DONG YONG [KR]) 1-15
15 November 2007 (2007-11-15)
* figures 10,13-15 *
A US 2010/188316 Al (JANG HWAN-S00 [KR]) 1-15

TECHNICAL FIELDS
SEARCHED (IPC)

6GO9G
G11C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 27 March 2012 Demin, Stefan

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




EPO FORM P0459

EP 2 474 969 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 11 19 3980

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

27-03-2012
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009225068 Al 10-09-2009  CN 101527110 A 09-09-2009
EP 2099018 Al 09-09-2009
JP 2009211028 A 17-09-2009
KR 100911982 Bl 13-08-2009
US 2009225068 Al 10-09-2009
US 2007262935 Al 15-11-2007  NONE
US 2010188316 Al 29-07-2010 KR 20100087871 A 06-08-2010
US 2010188316 Al 29-07-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

R RHLRHBNEAENBEIR A RE

EP2474969A1 NI (»&E)B 2012-07-11
EP2011193980 RiEH 2011-12-16
ZEERAERLNA

ZERBHERBERANE.

=EDISPLAY CO., LTD.

[ﬁ\]?{i— B A JANG HWAN SOO
PYON CHANG SOO
B A JANG, HWAN-SOO
PYON, CHANG-SOO
IPCH %S G09G3/32 G11C19/28 G09G3/3266 G11C19/18
CPCH k5 G09G3/3266 G09G2300/0861 G09G2310/0262 G09G2310/0283 G09G2310/0286 G09G2330/025
G09G2330/027 G11C19/184 G11C19/28
15 1020110001419 2011-01-06 KR
H b3 FF 32k EP2474969B1
SAEREERE Espacenet
BE(E) . 6
B SRS IR 2 A5 TR I AURR T M 3 EL AR E Y AR 8 S ' D b2
EENTE., SR EHEOES BT REEE (E1) B2 1 ;
N (1), SIRBESNAHE (ML)  RHEEAREE W@Tm
SRHIES, TURHENRHESHREEUN TR BESHEE, W S iy
B | AL T R0 BB, " iﬁ*w}T[ . S
> = e
P LNB c?; ¥ ! Wby i |
M5 . N5 i__
ﬁi[“ﬁ ! ! ‘ il T
i 1 (a4 4w !
"""" BE:] 1 I

100 e
(el & | s o
i SR VSS Clk3  CLk2


https://share-analytics.zhihuiya.com/view/257feb54-7752-4849-bbdc-9265390ac33c
https://worldwide.espacenet.com/patent/search/family/045463251/publication/EP2474969A1?q=EP2474969A1

