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EMISSION CONTROL DRIVING CIRCUIT,
EMISSION CONTROL DRIVER AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2018/107596 filed on Sep. 26, 2018,
which claims priority to Chinese Patent Application No.
201810054293 X filed on Jan. 19, 2018. Both applications
are incorporated herein by reference in their entireties.

TECHNICAL FIELD

Embodiments of the present application relate to the field
of photoelectric technology, in particular to an emission
control driving circuit, an emission control driver and an
organic light emitting display device.

BACKGROUND

In recent years, various types of display devices have been
developed, such as liquid crystal display devices, plasma
display devices, electrowetting display devices, electropho-
retic display devices, organic light emitting display devices
and so on. The organic light emitting display devices emit
lights of specific wavelengths to display images by utilizing
the composition of electron-hole pairs in specific materials,
and have the advantages of fast response, low power con-
sumption, lightweight, wide color gamut and so on. The
existing organic light emitting display devices usually
include emission control drivers to control the emission
periods of the pixels, but the prior emission control drivers
are vulnerable to breakdown damage.

SUMMARY

In view of this, the embodiments of the present applica-
tion provide an emission control driving circuit, an emission
control driver and an organic light emitting display device in
order to solve the problem of transistor breakdown in the
emission control driving circuit of the organic light emitting
display device in the prior art.

A first aspect of the present application provides an
emission control driving circuit, including: a first gate volt-
age control circuit generating a first gate-controlled voltage
at a first gate voltage control node according to signals of a
first input terminal, a second input terminal and a second
power input terminal; a second gate voltage control circuit
generating a third gate-controlled voltage at a third gate
voltage control node according to the first gate-controlled
voltage and the signals of the first input terminal, the second
input terminal, a third input terminal, a first power input
terminal and the second power input terminal; and an
isolation unit, or can be called into an isolation circuit. The
isolation circuit is connected between the second power
input terminal, the first gate voltage control circuit and the
second gate voltage control circuit. When the first gate-
controlled voltage is lower than a voltage value of the
second power input terminal, the isolation circuit isolates the
first gate-controlled voltage from the first gate voltage
control circuit and/or the second gate voltage control circuit;
or when the third gate-controlled voltage is lower than the
voltage value of the second power input terminal, the
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2

isolates circuit isolates the third gate voltage control node
from the first gate voltage control circuit and/or the second
gate voltage control circuit.

In an embodiment, the second gate voltage control circuit
further generates a second gate-controlled voltage at a
second gate voltage control node, and the emission control
driving circuit further includes: an output circuit, or can be
called into an output circuit, generating an output signal
according to the second gate-controlled voltage, the third
gate-controlled voltage, and signals of the first power input
terminal and the second power input terminal.

In an embodiment, when the first gate-controlled voltage
is lower than the voltage value of the second power input
terminal, the isolation circuit isolates the first gate voltage
control node from the first gate voltage control circuit and
the second gate voltage control circuit. When the third
gate-controlled voltage is lower than the voltage value of the
second power input terminal, the isolation circuit isolates the
third gate voltage control node from the second gate voltage
control circuit.

In an embodiment, when the first gate-controlled voltage
is lower than the voltage value of the second power input
terminal, the isolation circuit isolates the first gate voltage
control node from the first gate voltage control circuit. When
the third gate-controlled voltage is lower than the voltage
value of the second power input terminal, the isolation
circuit isolates the third gate voltage control node from the
first gate voltage control circuit and the second gate voltage
control circuit.

In an embodiment, the first gate voltage control circuit
includes a first transistor, a second transistor and a third
transistor. A gate of the first transistor is connected to the
second input terminal, a source of the first transistor is
connected to a gate of the second transistor, and a drain of
the first transistor is connected to the first input terminal. A
source of the second transistor is connected to the second
input terminal, a drain of the second transistor is connected
to a source of the third transistor, and the gate of the second
transistor is further connected to the second gate voltage
control circuit. A gate of the third transistor is connected to
the second input terminal, a drain of the third transistor is
connected to the second power input terminal, and the
source of the third transistor is further connected to the
second gate voltage control circuit.

In an embodiment, the first transistor, the second transis-
tor and the third transistor are P-type thin film transistors.

In an embodiment, the second gate voltage control circuit
includes a fourth transistor, a fifth transistor, a sixth transis-
tor, a seventh transistor, an eighth transistor and a first
capacitor. A gate of the fourth transistor is connected to the
third input terminal, a source of the fourth transistor is
connected to a source of the fifth transistor, and a drain of the
fourth transistor is connected to the gate of the second
transistor. A gate of the fifth transistor is connected to the
source of the third transistor, and a drain of the fifth
transistor is connected to the first power input terminal. A
gate of the sixth transistor is connected to the source of the
third transistor, a source of the sixth transistor is connected
to a source of the seventh transistor, and a drain of the sixth
transistor is connected to the third input terminal. A gate of
the seventh transistor is connected to the third input termi-
nal, and a drain of the seventh transistor is connected to a
source of the eighth transistor. A gate of the eighth transistor
is connected to the first input terminal and the output circuit,
a drain of the eighth transistor is connected to the first power
input terminal, and the source of the eighth transistor is
further connected to the output circuit. One end of the first
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capacitor is connected to the gate of the sixth transistor, and
the other end is connected to the source of the sixth
transistor.

In an embodiment, the fourth transistor, the fifth transis-
tor, the sixth transistor, the seventh transistor and the eighth
transistor are P-type thin film transistors.

In an embodiment, the output circuit includes a ninth
transistor, a tenth transistor, a second capacitor and a third
capacitor. A gate of the ninth transistor is connected to the
source of the eighth transistor, a source of the ninth transistor
is connected to the first power input terminal, and a drain of
the ninth transistor is connected to a source of the tenth
transistor. A gate of the tenth transistor is connected to the
gate of the eighth transistor, and a drain of the tenth
transistor is connected to the second power input terminal.
One end of the second capacitor is connected to the gate of
the ninth transistor, and the other end is connected to the
source of the ninth transistor. One end of the third capacitor
is connected to the gate of the tenth transistor, and the other
end is connected to the third input terminal. An output signal
generated by the output circuit is output from the source of
the tenth transistor.

In an embodiment, the ninth transistor and the tenth
transistor are P-type thin film transistors.

In an embodiment, the isolation circuit includes an elev-
enth transistor, a twelfth transistor and a thirteenth transistor.
The eleventh transistor is connected between the source of
the third transistor and the gate of the sixth transistor, a gate
of the eleventh transistor is connected to the second power
input terminal, a source of the eleventh transistor is con-
nected to the source of the third transistor, and a drain of the
eleventh transistor is connected to the gate of the sixth
transistor. The twelfth transistor is connected between the
gate of the fifth transistor and the gate of the sixth transistor,
a gate of the twelfth transistor is connected to the second
power input terminal, a drain of the twelfth transistor is
connected to the gate of the fifth transistor, and a source of
the twelfth transistor is connected to the gate of the sixth
transistor. The thirteenth transistor is connected between the
gate of the eighth transistor and the gate of the tenth
transistor, a gate of the thirteenth transistor is connected to
the second power input terminal, a drain of the thirteenth
transistor is connected to the gate of the tenth transistor, and
a source of the thirteenth transistor is connected to the gate
of the eighth transistor.

In an embodiment, the eleventh transistor, the twelfth
transistor and the thirteenth transistor are P-type thin film
transistors.

In an embodiment, the isolation circuit includes a four-
teenth transistor, a sixteenth transistor and a fifteenth tran-
sistor. The fourteenth transistor is connected between the
gate of the second transistor and the gate of the tenth
transistor, a gate of the fourteenth transistor is connected to
the second power input terminal, a source of fourteenth
transistor is connected to the gate of the second transistor,
and a drain of the fourteenth transistor is connected to the
gate of the tenth transistor. The sixteenth transistor is con-
nected between the gate of the fifth transistor and the gate of
the sixth transistor, a gate of the sixteenth transistor is
connected to the second power input terminal, a drain of the
sixteenth transistor is connected to the gate of the fifth
transistor, and a source of the sixteenth transistor is con-
nected to the gate of the sixth transistor. The fifteenth
transistor is connected between the gate of the eighth
transistor and the gate of the tenth transistor, a gate of the
fifteenth transistor is connected to the second power input
terminal, a drain of the fifteenth transistor is connected to the
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gate of the tenth transistor and the drain of the fourteenth
transistor, and a source of the fifteenth transistor is con-
nected to the gate of the eighth transistor.

In an embodiment, the fourteenth transistor, the sixteenth
transistor and the fifteenth transistor are P-type thin film
transistors.

In an embodiment, the first gate-controlled voltage is
input to the gate of the sixth transistor, the second gate-
controlled voltage is input to the gate of the ninth transistor;
and the third gate-controlled voltage is input to the gate of
the tenth transistor.

In an embodiment, the first gate voltage control circuit
includes at least one transistor, one of the at least one
transistor connects the first gate-controlled voltage or the
third gate-controlled voltage; the second gate voltage control
circuit includes at least two transistors, one of the at least
two transistors connects the first gate-controlled voltage,
another one of the at least two transistors connects the third
gate-controlled voltage.

A second aspect of the present application provides an
emission control driver, including at least two emission
control driving circuits as described above. The at least two
emission control driving circuits are connected sequentially,
the first input terminal of the emission control driving circuit
is connected to the output terminal of adjacent transmit
control driving circuit.

In an embodiment, the first input terminal of each emis-
sion control driving circuit receives a start signal or an
output signal of the emission control driving circuit. The
second input terminal of an odd emission control driving
circuit receives a first clock signal, and the third input
terminal of the odd emission control driving circuit receives
a second clock signal. The second input terminal of an even
emission control driving circuit receives the second clock
signal, and the third input terminal of the even emission
control driving circuit receives the first clock signal.

In an embodiment, the first clock signal and the second
clock signal have same transmission periods, and the first
clock signal and the second clock signal have non-overlap-
ping clock signals. When a second falling edge voltage of
the first clock signal comes, the start signal changes to a
rising edge voltage and maintains a high level voltage until
a fourth falling edge voltage of the first clock signal comes.

A third aspect of the present application provides an
organic light emitting display device, including the emission
control driver as described above.

According to the emission control driving circuit, the
emission control driver, and the organic light emitting dis-
play device provided by the embodiments of the present
application, an isolation circuit is set between a second
power input terminal and a first gate voltage control circuit
and a second gate voltage control circuit. When a first
gate-controlled voltage output by the first gate voltage
control circuit is lower than a voltage of the second power
input terminal, the isolation circuit can isolate the first gate
voltage control node from the first gate voltage control
circuit and/or the second gate voltage control circuit; or
when a third gate-controlled voltage output by the second
gate voltage control circuit is lower than the voltage of the
second power input terminal, the isolation circuit can isolate
the third gate voltage control node from the first gate voltage
control circuit and/or the second gate voltage control circuit.
Thereby preventing damage to the transistor in the first gate
voltage control circuit and/or the second gate voltage control
circuit caused by excessive voltage due to the first gate-
controlled voltage or the third gate-controlled voltage being
too low.
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of an organic light emitting
display according to an embodiment of the present applica-
tion.

FIG. 2a is a schematic diagram of a transmission control
driver according to an embodiment of the present applica-
tion.

FIG. 2b is an enlarged view of a repeating unit shown in
the dashed box of FIG. 2a.

FIG. 3 is a schematic diagram of a transmission control
driving circuit according to an embodiment of the present
application.

FIG. 4 is a waveform diagram of a signal of the trans-
mission control driving circuit according to another embodi-
ment of the present application.

FIG. 5 is a schematic diagram of a transmission control
driving circuit according to another embodiment of the
present application.

DESCRIPTIONS OF SYMBOLS

1—first emission control driving circuit (odd emission
control driving circuit);

2—second emission control driving circuit (even emis-
sion control driving circuit);

10—first gate voltage control circuit;

11—Airst Input terminal;

12—second input terminal;

13—third input terminal,

20—second gate voltage control circuit;

30—output circuit; 31—output terminal;

100—pixel circuit;

200—scan driver;

300—data driver;

400—emissive control driving circuit.

DETAILED DESCRIPTION

In order to more clearly illustrate the purpose, technical
solution and advantages of the present application, herein-
after, specific embodiments of the present application will be
further described in detail with reference to the appended
figures.

FIG. 1 is a schematic diagram of an organic light emitting
display according to an embodiment of the present applica-
tion. As can be seen from the figure, the organic light
emitting display device includes: a pixel circuit 100 formed
by a plurality of pixels (PX11, PX12, . .., PXnl, PXn2) for
displaying an image; a data driver 300 configured to apply
a data voltage to the pixels; an scan driver 200 configured to
sequentially apply an scan signal to the pixels; and an
emission control driver 400 configured to apply an emission
control signal to the pixels.

The pixels receive the data voltage in response to the scan
signal, generates light having a predetermined brightness,
corresponding to the data voltage, to display an image. The
emission control driver 400 is initialized in response to an
initial control signal and generates a transmission control
signal to control transmission periods of the pixel.

Since the emission control driver needs a capacitor to
maintain a voltage, the voltage across the capacitor has a
bootstrap effect that causes the voltage across the capacitor
to drop too fast. At this time, a transistor connected to the
capacitor may have a large voltage drop between the gate
and the source, which may cause the transistor breakdown
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6

damage. In order to solve the problems, the present appli-
cation provides an emission control driver.

First of all, it should be noted that the marks EIN, ECK1,
ECK2, VGH, VGL and EM1 in the figures herein may refer
to either a terminal or a signal input by the corresponding
terminal, which depends on the definition of the text portion.
For example, a first clock signal terminal ECK1 refers to a
terminal, a first clock signal ECK1 refers to a first clock
signal and the first clock signal is input to the first clock
signal terminal ECK1.

First Embodiment

FIG. 2a is a schematic diagram of a transmission control
driver according to an embodiment of the present applica-
tion. As shown in FIG. 2a, the emission control driver
includes a plurality of cascaded emission control driving
circuits. Each of the emission control driving circuits
includes a first power input terminal VGH, a second power
input terminal VGL a first clock signal input terminal ECK1,
a second clock signal input terminal ECK2, an input termi-
nal EIN and an output terminal EMn (n=1,2 .. .).

In order to more clearly describe the connection relation-
ship of the plurality of emission control driving circuits in
FIG. 2a, FIG. 25 is used for reference, that is an enlarged
view of a repeating unit, or can be called into repeating
circuit, shown in the dashed box of FIG. 2a. As shown in
FIG. 2b, the repeating unit includes a first emission control
driving circuit 1 and a second emission control driving
circuit 2. The first emission control driving circuit 1 repre-
sents an odd emission control driving circuit, and the second
emission control driving circuit 2 represents an even emis-
sion control driving circuit. An output terminal EM1 of the
first emission control driving circuit 1 is connected to an
input terminal EIN of the second emission control driving
circuit 2. The transmission control driver 400 in FIG. 24 is
finally formed by repeating the connection according to the
structure of the first transmission control driving circuit 1
and the second transmission control driving circuit 2.

FIG. 3 is a schematic diagram of a transmission control
driving circuit according to an embodiment of the present
application.

As shown in FIG. 3, the emission control driving circuit
includes a first gate voltage control circuit 10, a second gate
voltage control circuit 20, an output circuit 30, or can be
called into output circuit 30 and an isolation circuit, or can
be called into isolation circuit.

The first gate voltage control circuit 10 generates a first
gate-controlled voltage V1 at a first gate voltage control
node A according to signals of a first input terminal 11, a
second input terminal 12 and a second power input terminal
VGL. The second gate voltage control circuit 20 generates
a second gate-controlled voltage V2 at a second gate voltage
control node B and a third gate-controlled voltage V3 at a
third gate voltage control node C according to the signals of
the first gate-controlled voltage, the first input terminal 11,
the second input terminal 12, a third input terminal 13, a first
power input terminal VGH and the second power input
terminal VGL. The output circuit 30 generates an output
signal according to the signals of the second gate-controlled
voltage V2, the third gate-controlled voltage V3, the first
power input terminal VGH and the second power input
terminal VGL. The isolation circuit is connected between
the second power input terminal VGL and the first gate
voltage control circuit 10 and the second gate voltage
control circuit 20, i.e., the isolation circuit is respectively
connected to the second power input terminal VGL, the first
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gate voltage control circuit 10 and the second gate voltage
control circuit 20. When the first gate-controlled voltage V1
is lower than a voltage value of the second power input
terminal VGL, the isolation circuit respectively isolates the
first gate voltage control node. A from the first gate voltage
control circuit 10 and the second gate voltage control circuit
20, i.e., a drain of a second transistor M2 is isolated from the
first gate voltage control node A and a gate of the fifth
transistor M5 is isolated from the first gate voltage control
node A. Further, when a third gate-controlled voltage V3 is
lower than the voltage value of the second power input
terminal VGL, the isolation circuit isolates the third gate
voltage control node C from the second gate voltage control
circuit 20. i.e., a drain of the eighth transistor M8 is isolated
from the third gate voltage control node C.

In one embodiment, the first gate voltage control circuit
10 and the second gate voltage control circuit 20 each
includes a plurality of transistors. One transistor of the first
gate voltage control circuit 10 is connected to the first gate
voltage control node A, and two transistors of the second
gate voltage control circuit 20 are respectively connected to
the first gate voltage control node A and the third gate
voltage control node C. Specifically, the transistor connected
between the first gate voltage control circuit 10 and the first
gate voltage control node A is the second transistor M2. The
transistor connected between the second gate voltage control
circuit 20 and the first gate voltage control node A is a fifth
transistor M5. And the transistor connected between the
second gate voltage control circuit 20 and the third gate
voltage control node C is an eighth transistor M8. In this
way, the isolation circuit can prevent the first gate-controlled
voltage V1 from being too low to cause damage to the
transistor (the second transistor M2, the fifth transistor M5
or the eighth transistor M8), which is connected to the first
gate voltage control node A in the first gate voltage control
circuit or in the second gate voltage control circuit.

Specifically, in the emission control driving circuit shown
in FIG. 3, the first gate-controlled voltage control circuit 10
includes a first transistor M1, the second transistor M2 and
a third transistor M3. The first transistor M1, the second
transistor M2 and the third transistor M3 may be, for
example, P-type thin film transistors. A gate of the first
transistor M1 is connected to the second input terminal 12,
a source of the first transistor M1 is connected to a gate of
the second transistor M2, and a drain of the first transistor
M1 is connected to the first input terminal 11. A source of the
second transistor M2 is connected to the second input
terminal 12, a drain of the second transistor M2 is connected
to a source of the third transistor M3, and the gate of the
second transistor M2 is further connected to the second gate
voltage control circuit 20. A gate of the third transistor M3
is connected to the second input terminal 12, a drain of the
third transistor M3 is connected to the second power input
terminal VGL, and a source of the third transistor M3 is
further connected to the second gate voltage control circuit
20.

In an embodiment, the first gate-controlled voltage con-
trol circuit 10 includes more than one second transistors M2,
and these second transistors M2 are sequentially connected.
Specifically, the gates of these second transistors M2 are all
connected to the source of the first transistors M1, and the
source of each second transistor M2 is connected to the drain
of the adjacent second transistor M2. Thus, by the series
connection of these second transistors, the leakage current
between the source and the drain can be reduced after the
transistor is turned off, and the reliability of turning off the
transistor can be improved.
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In the emission control driving circuit shown in FIG. 3,
the second gate voltage control circuit 20 includes a fourth
transistor M4, a fifth transistor M5, a sixth transistor M6, a
seventh transistor M7, an eighth transistor M8 and a first
capacitor C1. The fourth transistor M4, the fifth transistor
MS5, the sixth transistor M6, the seventh transistor M7, the
eighth transistor M8 may be, for example, P-type thin film
transistors. A gate of the fourth transistor M4 is connected to
the third input terminal 13, a source of the fourth transistor
M4 is connected to a source of the fifth transistor M5, and
a drain of the fourth transistor M4 is connected to the gate
of the second transistor M2. A gate of the fifth transistor M5
(sequentially through a drain or a source of M12 and a drain
or a source of M11) is coupled to the source of the third
transistor M3, and a drain of the fifth transistor M5 is
connected to the first power input terminal VGH. A gate of
the sixth transistor M6 is connected to the source of the third
transistor M3, a source of the sixth transistor M6 is con-
nected to a source of the seventh transistor M7, and a drain
of the sixth transistor M6 is connected to the third input
terminal 13. A gate of the seventh transistor M7 is connected
to the third input terminal 13, and a drain of the seventh
transistor M7 is connected to a source of the eighth transistor
M8. A gate of the eighth transistor M8 is connected to the
first input terminal 11 and the output circuit 30, a drain of the
eighth transistor M8 is connected to the first power input
terminal VGH, and the source of the eighth transistor M8 is
further connected to the output circuit 30. One end of the
first capacitor C1 is connected to the gate of the sixth
transistor M6, and the other end of the first capacitor C1 is
connected to the source of the sixth transistor M6.

In the emission control driving circuit shown in FIG. 3,
the output circuit 30 includes a ninth transistor M9, a tenth
transistor M10, a second capacitor C2 and a third capacitor
C3. The ninth transistor M9 and the tenth transistor M10
may be, for example, P-type thin film transistors. A gate of
the ninth transistor M9 is connected to the source of the
eighth transistor M8, a source of the ninth transistor M9 is
connected to the first power input terminal VGH, and a drain
of the ninth transistor M9 is connected to the source of the
tenth transistor M10. A gate of the tenth transistor M10 is
connected to the gate of the eighth transistor M8, a source
of the tenth transistor M10 is connected to the output
terminal 31, and a drain of the tenth transistor M10 is
connected to the second power input terminal VGL. One end
of the second capacitor C2 is connected to the gate of the
ninth transistor M9, and the other end of the second capaci-
tor C2 is connected to the source of the ninth transistor M9.
One end of the third capacitor C3 is connected to the gate of
the tenth transistor M10, and the other end of the third
capacitor C3 is connected to the third power input terminal
13. An output signal generated by the output circuit 30 is
output from the output terminal 31.

In the emission control driving circuit shown in FIG. 3,
the isolation circuit comprises an eleventh transistor M11, a
twelfth transistor M12 and a thirteenth transistor M13. The
eleventh transistor M11, the twelfth transistor M12 and the
thirteenth transistor M13 may be, for example, P-type thin
film transistors. The eleventh transistor M11 is connected
between the source of the third transistor M3 and the gate of
the sixth transistor M6, a gate of the eleventh transistor M11
is connected to the second power input terminal VGL, a
source of the eleventh transistor M11 is connected to the
source of the third transistor M3, and a drain of the eleventh
transistor M11 is connected to the gate of the sixth transistor
M6. The twelfth transistor M12 is connected between the
gate of the fifth transistor M5 and the gate of the sixth



US 10,643,533 B2

9

transistor M6, a gate of the twelfth transistor M12 is
connected to the second power input terminal VGL, and a
drain of the twelfth transistor M12 is connected to the gate
of the fifth transistor M5, and a source of the twelfth
transistor M12 is connected to the gate of the sixth transistor
MS6. The thirteenth transistor M13 is connected between the
gate of the eighth transistor M8 and the gate of the tenth
transistor M10, a gate of the thirteenth transistor M13 is
connected to the second power input terminal VGL, and a
drain of the thirteenth transistor M13 is connected to the gate
of the tenth transistor M10, a source of the thirteenth
transistor M13 is connected to the gate of the eighth tran-
sistor M8.

For the emission control driving circuit shown in FIG. 3,
the first gate-controlled voltage V1 is input to the gate of the
sixth transistor Mé; the second gate-controlled voltage V2 is
input to the gate of the ninth transistor M9; and the third
gate-controlled voltage V3 is input to the gate of the tenth
transistor M10.

When the emission control driving circuit shown in FIG.
3 is applied to the emission control driver shown in FIG. 2aq,
in the emission control driving circuit, the first input termi-
nal 11 receives an output signal of the previous emission
control driving circuit. For example, as shown in FIG. 25,
the first input terminal 11 of the second emission control
driving circuit 2 is connected to the output terminal 31 of the
first emission control driving circuit 1, so as to receive the
output signal EM1 of the first emission control driving
circuit 1, and a waveform of the output signal EM1 is shown
in FIG. 4. The first input terminal 11 of the first emission
control driving circuit 1 receives the start signal EIN, and a
waveform of the start signal EIN is shown in FIG. 4. An odd
emission control driving circuit, for example, the second
input terminal 12 of the first emission control driving circuit
1 receives a first clock signal ECK1, and the odd emission
control driving circuit, for example, the third input terminal
13 of the first emission control driving circuit 1 receives a
second clock signals ECK2. An even emission control
driving circuit, for example, the second input terminal 12 of
the second emission control driving circuit 2 receives the
second clock signal ECK2, and the even emission control
driving circuit, for example, the third input terminal 13 of
the second emission control driving circuit 2 receives the
first clock signal ECK1. The waveforms of the first clock
signal ECK1 and the second clock signal ECK2 are as
shown in FIG. 4.

Further, transmission periods of the first clock signal
ECK1 and the second clock signal ECK2 are the same, and
the phases of the first clock signal and the second clock
signal are non-overlapping. As shown in FIG. 4, when a
second falling edge voltage of the first clock signal ECK1
comes, the start signal EIN changes to a rising edge voltage
and maintains a high level voltage until a fourth falling edge
voltage of the first clock signal ECK1 comes. A voltage
value of the first power input terminal VGH is higher than
a voltage value of the second power input terminal VGL.

The embodiment of the present application also provides
an emission control driver, including a plurality of the
above-mentioned emission control drive circuits, and the
plurality of the emission control drive circuits are connected
sequentially, the first input terminal of a latter emission
control drive circuit is connected to the output terminal of a
former emission control driving circuit adjacent to the latter
emission control driving circuit.

The embodiment of the present application also provides
an organic light emitting display device, including the
emission control driver as described above.
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In the emission control drive circuit and the organic light
emitting display device provided by the embodiments of the
present application, when the first gate-controlled voltage
V1 is lower than the voltage value of the second power input
terminal VGL, the isolation circuit respectively isolates the
first gate voltage control node A from the first gate voltage
control circuit 10 and the second gate voltage control circuit
20, which can prevent the first gate-controlled voltage V1
from being too low to cause damage to the transistor (the
second transistor M2 and the fifth transistor M5) in the first
gate voltage control circuit or in the second gate voltage
control circuit. When the third gate-controlled voltage V3 is
lower than the voltage value of the second power input
terminal VGL, the isolation circuit isolates the third gate
voltage control node C from the second gate voltage control
circuit 20 (when the third gate-controlled voltage V3 is
lower than the voltage value of the second power input
terminal VGL, the gale voltage of the thirteenth transistor
M13 is greater than the source voltage of the thirteenth
transistor M13, the thirteenth transistor M13 is turned off, so
as to isolate the third gate voltage control node C from the
gate of the eighth transistor), which can prevent the third
gate-controlled voltage V3 from being too low to cause
damage to the transistor (the eighth transistor M8) in the
second gate voltage control circuit 20.

In addition, the isolation circuit includes the eleventh
transistor M11, the twelfth transistor M12 and the thirteenth
transistor M13. The eleventh transistor M11, the twelfth
transistor M12 and the thirteenth transistor M13 are all
P-type thin film transistors, and the gates of the eleventh
transistor M11, the twelfth transistor M12 and the thirteenth
transistor M13 are connected to the second power input
VGL. When the source voltage and the drain voltage of the
eleventh transistor M11, the twelfth transistor M12 and the
thirteenth transistor M13 are not too low, the eleventh
transistor M11, the twelfth transistor M12 and the thirteenth
transistor M13 are automatically turned on. When the source
voltage or the drain voltage of the eleventh transistor M11,
the twelfth transistor M12 and the thirteenth transistor M13
is too low (below the second power input terminal VGL), the
eleventh transistor M11, the twelfth transistor M12 and the
thirteenth transistor M13 is automatically turned off to
isolate the source and drain.

In the embodiment of the present application, a timing
waveform of the first emission control driving circuit is
analyzed. As shown in FIG. 4, the start signal EIN and the
first clock signal ECK1 are at a low level in a first trans-
mission period t1, and the second clock signal ECK2 is at a
high level at a first transmission period t1. The eleventh
transistor M11, the twelfth transistor M12 and the thirteenth
transistor M13 are all P-type thin film transistors, and the
gate of which are all connected to the second power input
terminal. Therefore, in the normal case of the following
analysis, the eleventh transistor M11, the twelfth transistor
M12 and the thirteenth transistor M13 are equivalent to a
conductive wire and will not be described herein.

The first clock signal ECK1 with the low level is applied
to the gate of the first transistor M1 and the gate of the third
transistor M3. Therefore, the first transistor M1 and the third
transistor M3 are turned on.

The start signal EIN with the low level is applied to the
gate of the second transistor M2 and the third gate voltage
control node C through the turned-on first transistor M1.
Therefore, the second transistor M2 is turned on, and the
third gate-controlled voltage V3 is at the low level.

The first clock signal ECK1 with the low level and the
second power input terminal VGL are applied to the first
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gate voltage control node. A respectively through the turned-
on second transistor M2 and the turned-on third transistor
M3. Therefore, the first gate-controlled voltage V1 at the
first gate voltage control node A is set to the low level.

The second clock signal ECK2 with the high level is
applied to the fourth transistor M4 and the seventh transistor
M7. Therefore, the fourth transistor M4 and the seventh
transistor M7 are turned off.

Since the third gate-controlled voltage V3 is at the low
level, the eighth transistor M8 is turned on. The voltage of
the first power input terminal VGH is applied to the second
gate voltage control node B through the turned-on eighth
transistor M8. Therefore, the second gate-controlled voltage
V2 is set to the high level. The second capacitor C2 is
charged with the first power input terminal VGH. In other
words, the second capacitor C2 is charged with a voltage
having the high level. Since the second gate-controlled
voltage V2 is at the high level, the ninth transistor M9 is
turned off.

Since the third gate-controlled voltage V3 is at the low
level, the tenth transistor M10 is turned on. Due to the
turned-on tenth transistor M10, the voltage of the second
power input terminal VGL is applied to a first emission
control line EM1, and therefore, the output signal EM1 of
the first emission control driving circuit is at the low level.

In a second transmission period t2. the start signal EIN is
at the low level, the first clock signal ECK1 and the second
clock signal ECK2 are at the high level. The first transistor
M1 and the third transistor M3 are turned off through the
first clock signal ECK1 with the high level.

Since the third gate-controlled voltage V3 remains at the
low level, the second transistor M2 is turned on. The first
clock signal ECK1 with the high level is applied to the first
gate voltage control node A through the turned-on second
transistor M2. Therefore, the first gate-controlled voltage V1
is at the high level.

The third gate-controlled voltage V3 is at the low level,
and therefore, the eighth transistor M8 and the tenth tran-
sistor M10 are turned on. The first power input terminal
VGH is applied to the second gate voltage control node B
through the turned-on eighth transistor M8, so that the
second gate-controlled voltage V2 is maintained at the high
level.

Since the second gate-controlled voltage V2 is at the high
level and the third gate-controlled voltage V3 is at the low
level, the ninth transistor M9 is turned off and the tenth
transistor M10 is turned on. So that the first emission control
signal EM1 remains at the low level.

In a third transmission period t3, the second clock signal
ECK2 changes from the high level to the low level, and then
changes from the low level to the high level again. There-
fore, the third gate-controlled voltage V3 is bootstrapped by
the change of an electric potential of the second clock signal
ECK2, due to a coupling of the third capacitor C3. When the
second clock signal ECK2 in the second transmission period
is at the high level, the third gate-controlled voltage V3 is
still at the low level; when the second clock signal ECK2 at
the third time point changes from the high level to the low
level, the level of the third gate-controlled voltage V3
further reduced and be even lower than the voltage of the
second power input terminal VGL because of the coupling
of the third capacitor C3 (bootstrap effect). At this time, for
the eighth transistor M8, the gate voltage is much lower than
the source voltage (the drain of the eighth transistor M8 is
connected to the first power input terminal VGH, and at this
time the eighth transistor M8 is turned on, a voltage of the
source 1s also at the high level). When the gate of the eighth

10

20

25

30

40

45

60

65

12

transistor M8 is directly connected to the third gate voltage
control node C, breakdown damage may occur. In order to
avoid this risk, the present embodiment adds the thirteenth
transistor M13. At this time, the drain of the thirteenth
transistor M13 is connected to the third gate voltage control
node C, the gate of the thirteenth transistor M13 is connected
to the second power input terminal VGH, since the third
gate-controlled voltage V3 is lower than the second power
input terminal VGL, the thirteenth transistor M13 is quickly
turned off, so that the eighth transistor M8 is isolated from
the third gate voltage control node C to prevent the eighth
transistor M8 from being damaged. The source of the tenth
transistor M10 (at this time the tenth transistor M10 is turned
on) is connected to the second power input terminal VGL
and is at the low level, so a voltage difference between the
gate and the source of the tenth transistor M10 is small, the
tenth transistor M10 will not be damaged and continues to
be turned on, thereby the first emission control signal is kept
at the low level.

At a fourth transmission point t4, the start signal EIN and
the second clock signal ECK2 are at the high level, and the
first clock signal ECK1 is at the low level. At this time, the
second clock signal ECK2 ends at the low level turns to the
high level. The bootstrap effect is stopped by the voltage
increase of the one end of the third capacitor C3 connected
to the third input terminal 13; and the third capacitor C3
stops the coupling process. The third gate-controlled voltage
V3 changes to the high level of the second power input
terminal VGL from the low level, and the thirteenth tran-
sistor M13 maintains conduction.

The first transistor M1 is turned on by the first clock signal
ECK1 with the low level; and the start signal EIN with the
high level is applied to the third gate voltage control node C;
and the third gate-controlled voltage V3 is at the high level.
Therefore, the second transistor M2 and the tenth transistor
M10 are turned off.

The third transistor M3 is turned on in response to the first
clock signal ECK1 with the low level and the second power
input terminal VGL is applied to the node with the first
gate-controlled voltage V1. Therefore, the first gate-con-
trolled voltage V1 is at the low level.

The seventh transistor M7 is turned off in response to the
second clock signal ECK2 with the high level. Since the
third gate-controlled voltage V3 is at the high level, the
eighth transistor M8 is turned off. The second gate-con-
trolled voltage V2 is maintained at the high level by the
charging effect of the second capacitor C2. The second
gate-controlled voltage V2 is maintained at the high level,
and therefore the ninth transistor M9 is turned off. Therefore,
the first emission control signal is maintained at the low
level.

At a fifth transmission point t5. The start signal EN and
the first clock signal ECM are at the high level, and the
second clock signal ECK2 is at the low level.

The first transistor M1 and the third transistor M3 are
turned off by the first clock signal ECK1 with the high level.
Since the third gate-controlled voltage V3 is maintained at
the high level, the second transistor M2, the eighth transistor
M8 and the tenth transistor M10 are turned off.

The fourth transistor M4 and the seventh transistor M7 are
turned on in response to the second clock signal ECK2
having the low level. In addition, the first gate-controlled
voltage V1 is set to the low level, so that the fifth transistor
MS and the sixth transistor M6 are turned on.

As the above-mentioned bootstrapped, because of the
coupling of the first capacitor C1, the first gate-controlled
voltage V1 is bootstrapped by the change of the electric
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potential of the second clock signal ECK2. I.e., when the
second clock signal ECK2 is at the high level at the fourth
time point t4, the first gate-controlled voltage V1 is still at
the low level. When the second clock signal ECK2 changes
from the high level to the low level at the fifth transmission
point t5, the first gate-controlled voltage V1 is further
reduced and even lower the voltage of the second power
input terminal VGL because of the coupling (bootstrap
effect) of the first capacitor C1. At this time, for the second
transistor M2, when the drain of the second transistor M2 is
directly connected to the first gate voltage control node A,
the gate voltage of the second transistor M2 (the start signal
EIN is at the high level) is much higher than the drain
voltage of the second transistor M2, which may cause
breakdown. In order to avoid this risk, the present embodi-
ment of the prevent application adds the eleventh transistor
Mi11. At this time, the drain of the eleventh transistor M11
is connected to the first gate voltage control node A, the gate
of the eleventh transistor M11 is connected to the second
power input terminal VGL, and since the first gate-con-
trolled voltage V1 is lower than the voltage of the second
power input terminal VGL, the eleventh transistor M11 is
quickly turned off, so that the second transistor M2 is
isolated from the first gate voltage control node A to prevent
the second transistor M2 from being damaged. Similarly, the
large decrease of the first gate-controlled voltage V1 also
affects the fifth transistor M5. When the gate of the fifth
transistor M5 is directly connected to the first gate voltage
control node A, and the drain of the fifth transistor M5 is
connected to the first power input terminal VGH (a reference
voltage of the present application is that the first power input
terminal VGH is at the high level, about 7V, and since the
fifth transistor M5 is turned on, the source of the fifth
transistor M5 is also kept at about 7V, the gate the fifth
transistor M5 is at about -17.2V, and the voltage between
the gate and the source is 24.2V), then the gate source
voltage being too large will cause breakdown damage. In
order to avoid this risk, the present embodiment adds the
twelfth transistor M12. At this time, the drain of the twelfth
transistor M12 is connected to the first gate voltage control
node A, the gate of the twelfth transistor M12 is connected
to the second power input terminal VGL, and since the first
gate-controlled voltage V1 is lower than the voltage of the
second power input terminal VGL, the twelfth transistor
M12 is quickly turned off, so that the fifth transistor M5 is
isolated from the first gate voltage control node A (after
isolation, the gate voltage of the fifth transistor M5 is -5.3V,
and the voltage between the gate and the source is reduced
from 24.2V to 12.3V). The risk of a gate insulation break-
down by the high voltage is greatly reduced to prevent the
fifth transistor M5 from being damaged.

The second clock signal ECK2 with the low level is
applied to the second gate voltage control node B through
the turned-on sixth transistor M6 and seventh transistor M7.
Therefore, the second gate-controlled voltage V2 is at the
low level at the fifth transmission point t5. Since the second
gate-controlled voltage V2 is at the low level, the ninth
transistor M9 is turned on.

The ninth transistor M9 is turned on and the tenth tran-
sistor M10 is turned off, so that the first emission control
signal is maintained at the high level.

At the sixth transmission point t6, the start signal EIN and
the first clock signal ECK1 are at the low level, and the
second clock signal ECK2 is at the high level. According to
the operation at the first transmission point t1, the first
emission control signal is set to the low level at the sixth
transmission point t6.
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In the embodiment, the first to ninth transistors M1-M9
are all P-type thin film transistors. In other embodiments, the
first to ninth transistors M1-M9 may also be N-type thin film
transistor. The P-type thin film transistors is turned on when
the gate signal is at the low level, and the N-type thin film
transistor is turned on when the gate signal is at the high
level. Therefore, it is only necessary to match a selected
transistor type with a turned-on electric potential.

Second Embodiment

In the embodiment, as shown in FIG. 5, the structures of
the first gate voltage control circuit, the second gate voltage
control circuit, and the output circuit are the same as
described in the above-mentioned embodiment. The differ-
ence is that the isolation circuit is connected between the
second power input terminal VGL and the first gate voltage
control circuit 10 and the second gate voltage control circuit
20. When the first gate-controlled voltage V1 is lower than
the voltage value of the second power input terminal VGL,
the isolation circuit isolates the first gate voltage control
node A from the second gate voltage control circuit 20, i.e.,
the gate of the fifth transistor M5 is isolated from the first
gate-controlled voltage V1. When the third gate-controlled
voltage V3 is lower than the voltage value of the second
power input terminal VGL, the isolation circuit isolates the
third gate voltage control node C from the first gate voltage
control circuit 10 and the second gate voltage control circuit
20, i.e., the source of the second transistor M2 is isolated
from the third gate voltage control node C and the drain of
the eighth transistor M8 is isolated from the third gate
voltage control node C.

Specifically, the isolation circuit includes a fourteenth
transistor M14, a sixteenth transistor M16 and a fifteenth
transistor M15. The fourteenth transistor M14, the sixteenth
transistor M16 and the fifteenth transistor M15 are P-type
thin film transistors. The fourteenth transistor M14 is con-
nected between the gate of the second transistor M2 and the
gate of the tenth transistor M10, a gate of the fourteenth
transistor M14 is connected to the second power input
terminal VGL, a source of the fourteenth transistor M14 is
connect to the gate of the second transistor M2, and a drain
of the fourteenth transistor M14 is connected to the gate of
the tenth transistor M10. The structure and connection
relationship of the sixteenth transistor M16 are the same as
in the previous embodiment. The sixteenth transistor M16 is
connected between the gate of the fifth transistor M5 and the
gate of the sixth transistor M6, a gate of the sixteenth
transistor M16 is connected to the second power input
terminal VGL a drain of the sixteenth transistor M16 is
connected to the gate of the fifth transistor M5, and a source
of the sixteenth transistor M16 is connected to the gate of the
sixth transistor. The fifteenth transistor M15 is connected
between the gate of the eighth transistor M8 and the gate of
the tenth transistor M10, a gate of the fifteenth transistor
M1S5 is connected to the second power input terminal VGL,
a drain of the fifteenth transistor M15 is connected to the
gate of the tenth transistor M10 and the drain of the
fourteenth transistor M14, and a source of the fifteenth
transistor M15 is connected to the gate of the eighth tran-
sistor M8.

In addition, since the isolation circuit includes the four-
teenth transistor M14, the sixteenth transistor M16 and the
fifteenth transistor M15, which are all P-type thin film
transistors, and the gates of the fourteenth transistor M14,
the sixteenth transistor M16 and the fifteenth transistor M15
are connected to the second power input VGL. When the
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voltages between the source and the drain of the fourteenth
transistor M14, the sixteenth transistor M16 and the fifteenth
transistor M15 are not too low, the fourteenth transistor
M14, the sixteenth transistor M16 and the fifteenth transistor
M15 are automatically turned on. When the voltages
between the source and the drain of the fourteenth transistor
M14, the sixteenth transistor M16 and the fifteenth transistor
M15 are too low (below the second power input terminal
VGL), the fourteenth transistor M14, the sixteenth transistor
M16 and the fifteenth transistor M15 are automatically
turned off to isolate the source and drain.

In the embodiment of the present application, a timing
waveform of the first emission control driving circuit is
analyzed. As shown in FIG. 4, the start signal EIN and the
first clock signal ECK1 are at a low level at a first time point
t1, and the second clock signal ECK2 is at a high level in a
first transmission period t1. The fourteenth transistor M14,
the sixteenth transistor M16 and the fifteenth transistor M15
are all P-type thin film transistors, and the gates of those are
connected to the second power input terminal VGL. There-
fore, in the normal case of the following analysis, the
fourteenth transistor M14, the sixteenth transistor M16 and
the fifteenth transistor M15 are equivalent to a conductive
wire and will not be described herein.

The first clock signal ECK1 with the low level is applied
to the gate of the first transistor M1 and the gate 1 of the third
transistor M3. Therefore, the first transistor M1 and the third
transistor M3 are turned on.

The start signal EIN with the low level is applied to the
gate of the second transistor M2 and the third gate voltage
control node C through the turned-on first transistor M1.
Therefore, the second transistor M2 is turned on, and the
third gate-controlled voltage V3 is at the low level.

The first clock signal ECK1 with the low level and the
voltage of the second power input terminal VGL are applied
to the first gate voltage control node A respectively through
the turned-on second transistor M2 and the turned-on third
transistor M3. Therefore, the first gate-controlled voltage V1
is at the low level.

The second clock signal ECK2 with the high level is
applied to the fourth transistor M4 and the seventh transistor
M7. Therefore, the fourth transistor M4 and the seventh
transistor M7 are turned off.

Since the third gate-controlled voltage V3 is at the low
level, the eighth transistor M8 is turned on. The first power
input terminal VGH is applied to the second gate voltage
control node B through the turned-on eighth transistor M8.
Therefore, the second gate-controlled voltage V2 is at the
high level. The second capacitor C2 is charged with the first
power input terminal VGH. In other words, the second
capacitor C2 is charged with a voltage having the high level.
Since the second gate-controlled voltage V2 is at the high
level, the ninth transistor M9 is turned off.

Since the third gate-controlled voltage V3 is at the low
level, the tenth transistor M10 is turned on. Due to the
turned-on tenth transistor M10, a voltage of the second
power input terminal VGL is applied to a first emission
control line EM1, and therefore, the output signal EM1 of
the first emission control driving circuit has the low level.

At a second transmission point t2, the start signal EIN is
at the low level, and the first clock signal ECK1 and the
second clock signal ECK2 are at the high level. The first
transistor M1 and the third transistor M3 are turned off
through the first clock signal ECK1 with the high level.

Since the third gate-controlled voltage V3 is maintained at
the low level, the second transistor is turned on. The first
clock signal ECK1 with the high level is applied to the first
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gate voltage control node A. Therefore, the first gate-
controlled voltage V1 is at the high level.

The third gate-controlled voltage V3 is at the low level,
and therefore, the eighth transistor M8 and the tenth tran-
sistor M10 are turned on. The voltage of the first power input
terminal VGH is applied to the second gate voltage control
node B through the turned-on eighth transistor M8, so that
the second gate-controlled voltage V2 is maintained at the
high level.

Since the second gate-controlled voltage V2 is at the high
level and the third gate-controlled voltage V3 is at the low
level, the ninth transistor M9 is turned off and the tenth
transistor M10 is turned on. Therefore, the first emission
control signal is maintained at the high level.

At a third transmission point 3, the second clock signal
ECK2 changes from the high level to the low level, and then
changes from the low level to the high level again. There-
fore, because of a coupling of the third capacitor C3, the
third gate-controlled voltage V3 is bootstrapped by the
change of an electric potential of the second clock signal
ECK2. le., when the second clock signal ECK2 in the
second transmission period is at the high level, the third
gate-controlled voltage V3 is still at the low level; and when
the second clock signal ECK2 in the third transmission
period changes from the high level to the low level, the third
gate-controlled voltage V3 further reduced and be even
lower than the voltage of the second power input terminal
VGL because of the coupling of the third capacitor C3
(bootstrap effect). At this time, for the second transistor M2,
the gate voltage is much lower than the source voltage (the
drain of the second transistor M2 is connected to the second
input terminal 12, and the first clock signal ECK1 is at the
high level). When the gate of the second transistor M2 is
directly connected to the third gate voltage control node C,
breakdown damage may occur. In order to avoid this risk,
the present embodiment adds the fourteenth transistor M14.
At this time, the drain of the fourteenth transistor M14 is
connected to the third gate voltage control node C, the gate
of the fourteenth transistor M14 is connected to the second
power input terminal VGL, and since the third gate-con-
trolled voltage V3 is lower than the voltage at the second
power input terminal VGL, the fourteenth transistor M14 is
quickly turned off, so that the second transistor M2 is
isolated from the third gate voltage control node C to prevent
the second transistor M2 from being damaged. Similarly, for
the eighth transistor M8, the gate voltage is much lower than
the source voltage (the drain of the eighth transistor M8 is
connected to the first power input terminal VGH, at this time
the eighth transistor M8 is turned on, and a voltage of the
source is also at the high level). When the gate of the eighth
transistor M8 is directly connected to the third gate voltage
control node C, breakdown damage may occur. In order to
avoid this risk, the present embodiment adds the fifteenth
transistor M15. At this time, the drain of the fifteenth
transistor M15 is connected to the third gate voltage control
node C, the gate of the fifteenth transistor M15 is connected
to the second power input terminal VGL, and since the third
gate-controlled voltage V3 is lower than the voltage at the
second power input terminal VGL, the fifteenth transistor
M15 is quickly turned off, so that the eighth transistor M8
is isolated from the third gate voltage control node C to
prevent the eighth transistor M8 from being damaged. Since
the source of the tenth transistor M10 (when the tenth
transistor M10 is turned on) is connected to the second
power input terminal VGL and is the low level, a voltage
difference between the gate and the source of the tenth
transistor M10 is small and the tenth transistor M10 will not
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be damaged and continues to be turned on, thereby the first
emission control signal is kept at the low level.

In a fourth transmission period t4, the start signal EIN and
the second clock signal ECK2 are at the high level, and the
first clock signal ECK1 is at the low level. At this time, the
second clock signal ECK2 ends at the low level and changes
to the high level. The bootstrap effect is stopped by the
voltage increase of the one end of the third capacitor C3
connected to the third input terminal 13; and the third
capacitor C3 stops the coupling process. The third gate-
controlled voltage V3 changes to the high level of the second
power input terminal VGL from the low level, the fourteenth
transistor M14 and the fifteenth transistor M15 maintain
conduction.

The first transistor M1 is turned on by the first clock signal
ECK1 with the low level; and the start signal EIN with the
high level is applied to the third gate voltage control node C;
and the third gate-controlled voltage V3 is at the high level.
Therefore, the second transistor M2 and the tenth transistor
M10 are turned off.

The third transistor M3 is turned on in response to the first
clock signal ECK1 with the low level, and the voltage of the
second power input terminal VGL is applied to the first
gate-controlled voltage V1. Therefore, the first gate-con-
trolled voltage V1 is at the low level.

The seventh transistor M7 is turned off in response to the
second clock signal ECK2 having the high level. Since the
third gate-controlled voltage V3 is at the high level, the
eighth transistor M8 is turned off. The second gate-con-
trolled voltage V2 is maintained at the high level by the
charging effect of the second capacitor C2. The second
gate-controlled voltage V2 is maintained at the high level,
and therefore the ninth transistor M9 is turned off Therefore,
the first emission control signal is kept at the low level.

In a fifth transmission period t5, the start signal EIN and
the first clock signal ECK1 are at the high level, and the
second clock signal ECK2 is at the low level.

The first transistor M1 and the third transistor M3 are
turned off by the first clock signal ECK1 with the high level.
Since the third gate-controlled voltage V3 is maintained at
the high level, the second transistor M2, the eighth transistor
M8 and the tenth transistor M10 are turned off.

The fourth transistor M4 and the seventh transistor M7 are
turned on in response to the second clock signal ECK2 with
the low level. In addition, the first gate-controlled voltage
V1 is set the low level, so that the fifth transistor M5 and the
sixth transistor M6 are turned on.

As the above-mentioned bootstrapped, because of the
coupling of the first capacitor C1, the first gate-controlled
voltage V1 is bootstrapped by the change of the electric
potential of the second clock signal ECK2. I.e., when the
second clock signal ECK2 is at the high level in the fourth
transmission period 4, the first gate-controlled voltage V1 is
still at the low level. When the second clock signal ECK2
changes from the high level to the low level in the fifth
transmission period t5, the first gate-controlled voltage V1 is
further reduced and even lower the voltage of the second
power input terminal VGL because of the coupling (boot-
strap effect) of the first capacitor C1. The large decrease in
the first gate-controlled voltage V1 also affects the fifth
transistor M5. When the gate of the fifth transistor M5 is
directly connected to the first gate voltage control node A,
and the drain of the fifth transistor M5 is connected to the
first power input terminal VGH (the high level), then the
voltage between the gate and the source will be too large that
will cause breakdown damage. In order to avoid this risk, the
present embodiment adds the sixteenth transistor M16. At
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this time, the source of the sixteenth transistor M16 is
connected to the first gate voltage control node A, the gate
of the sixteenth transistor M16 is connected to the second
power input terminal VGL, and since the first gate-con-
trolled voltage V1 is lower than the voltage of the second
power input terminal VGL, the sixteenth transistor M16 is
quickly turned off, so that the fifth transistor M5 is isolated
from the first gate voltage control node A to prevent the fifth
transistor M5 from being damaged.

The second clock signal ECK2 with the low level is
applied to the second gate voltage control node B through
the turned-on sixth transistor M6 and seventh transistor M7.
Therefore, the second gate-controlled voltage V2 is at the
low level in the fifth transmission period t5. Since the second
gate-controlled voltage V2 is at the low level, the ninth
transistor M9 is turned on.

As the ninth transistor M9 is turned on and the tenth
transistor M10 is turned off; the first emission control signal
is maintained at the high level.

In the sixth transmission period t6, the start signal EIN
and the first clock signal ECK1 are at the low level, and the
second clock signal ECK2 is at the high level. According to
the operation in the first transmission period t1, the first
emission control signal is at the low level in the sixth
transmission period 6.

To sum up, the above-mentioned embodiments describe
the different configurations of an emission control driving
circuit in detail. Of course, the present application includes,
but is not limited to, the configurations listed in the above
embodiments. Any changes made to the configuration pro-
vided by the above-mentioned embodiments are within the
scope of the present application. Those skilled in the art can
make the same according to the content of the above-
mentioned embodiments.

The above are only the preferred embodiments of the
present application and are not intended to limit the scope of
the present application. Any modifications, equivalent sub-
stitutions, improvements etc. made within the spirit and
scope of the present application are intended to be included
in the scope of the present application.

What is claimed is:

1. An emission control driving circuit, comprising;

a first gate voltage control circuit, generating a first
gate-controlled voltage at a first gate voltage control
node according to signals of a first input terminal, a
second input terminal and a second power input termi-
nal,

a second gate voltage control circuit, generating a third
gate-controlled voltage at a third gate voltage control
node according to the first gate-controlled voltage and
the signals of the first input terminal, the second input
terminal, a third input terminal, a first power input
terminal and the second power input terminal; and

an isolation circuit connected to the second power input
terminal, the first gate voltage control circuit and the
second gate voltage control circuit; wherein

when the first gate-controlled voltage is lower than a
voltage value of the second power input terminal, the
isolation circuit isolates the first gate voltage control
node from the first gate voltage control circuit and/or
the second gate voltage control circuit; or

when the third gate-controlled voltage is lower than the
voltage value of the second power input terminal, the
isolation circuit isolates the third gate voltage control
node from the first gate voltage control circuit and/or
the second gate voltage control circuit.
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2. The emission control driving circuit of claim 1, wherein
the second gate voltage control circuit further generates a
second gate-controlled voltage at a second gate voltage
control node, and the emission control driving circuit further
comprises:

an output circuit, generating an output signal at an output

terminal according to the second gate-controlled volt-
age, the third gate-controlled voltage, and signals of the
first power input terminal and the second power input
terminal.

3. The emission control driving circuit of claim 2, wherein

when the first gate-controlled voltage is lower than the

voltage value of the second power input terminal, the
isolation circuit isolates the first gate voltage control
node from the first gate voltage control circuit and the
second gate voltage control circuit; and

when the third gate-controlled voltage is lower than the

voltage value of the second power input terminal, the
isolation circuit isolates the third gate voltage control
node from the second gate voltage control circuit.
4. The emission control driving circuit of claim 2, wherein
when the first gate-controlled voltage is lower than the
voltage value of the second power input terminal, the
isolation circuit isolates the first gate voltage control
node from the first gate voltage control circuit; and

when the third gate-controlled voltage is lower than the
voltage value of the second power input terminal, the
isolation circuit isolates the third gate voltage control
node from the first gate voltage control circuit and the
second gate voltage control circuit.

5. An emission control driver, comprising at least two
emission control driving circuits of claim 2. wherein the at
least two emission control driving circuits are connected
sequentially, the first input terminal of the emission control
driving circuit is connected to the output terminal of adja-
cent emission control driving circuit.

6. The emission control driver of claim 5, wherein the first
input terminal of each emission control driving circuit
receives a start signal or an output signal of the emission
control driving circuit, the second input terminal of an odd
emission control driving circuit receives a first clock signal,
the third input terminal of the odd emission control driving
circuit receives a second clock signal; and the second input
terminal of an even emission control driving circuit receives
the second clock signal, the third input terminal of the even
emission control driving circuit receives the first clock
signal.

7. The emission control driver of claim 6, wherein the first
clock signal and the second clock signal have same trans-
mission periods, the first clock signal and the second clock
signal have non-overlapping clock signals, when a second
falling edge voltage of the first clock signal comes, the start
signal changes to a rising edge voltage and maintains a high
level voltage until a fourth falling edge voltage of the first
clock signal comes.

8. An organic light emitting display device, comprising
the emission control driver as claimed in claim 5.

9. The emission control driving circuit of claim 1, wherein
the first gate voltage control circuit comprises a first tran-
sistor, a second transistor and a third transistor; wherein

a gate of the first transistor is connected to the second

input terminal, a source of the first transistor is con-
nected to a gate of the second transistor, and a drain of
the first transistor is connected to the first input termi-
nal;

a source of the second transistor is connected to the

second input terminal, a drain of the second transistor
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is connected to a source of the third transistor, and the
gate of the second transistor is further connected to the
second gate voltage control circuit; and

a gate of the third transistor is connected to the second
input terminal, a drain of the third transistor is con-
nected to the second power input terminal, and a source
of the third transistor is further connected to the second
gate voltage control circuit.

10. The emission control driving circuit of claim 9,
wherein the first transistor, the second transistor and the third
transistor are P-type thin film transistors.

11. The emission control driving circuit of claim 9,
wherein the second gate voltage control circuit comprises a
fourth transistor, a fifth transistor, a sixth transistor, a sev-
enth transistor, an eighth transistor and a first capacitor;
wherein

a gate of the fourth transistor is connected to the third
input terminal, a source of the fourth transistor is
connected to a source of the fifth transistor, and a drain
of the fourth transistor is connected to the gate of the
second transistor;

a gate of the fifth transistor is connected to the source of
the third transistor, and a drain of the fifth transistor is
connected to the first power input terminal;

a gate of the sixth transistor is connected to the source of
the third transistor, a source of the sixth transistor is
connected to a source of the seventh transistor, and a
drain of the sixth transistor is connected to the third
input terminal;

a gate of the seventh transistor is connected to the third
input terminal, and a drain of the seventh transistor is
connected to a source of the eighth transistor;

a gate of the eighth transistor is connected to the first input
terminal and the output circuit, a drain of the eighth
transistor is connected to the first power input terminal,
and the source of the eighth transistor is further con-
nected to the output circuit; and

one end of the first capacitor is connected to the gate of
the sixth transistor, and the other end is connected to the
source of the sixth transistor.

12. The emission control driving circuit of claim 11,
wherein the fourth transistor, the fifth transistor, the sixth
transistor, the seventh transistor and the eighth transistor are
P-type thin film transistors.

13. The emission control driving circuit of claim 11,
wherein the output circuit comprises a ninth transistor, a
tenth transistor, a second capacitor and a third capacitor;
wherein

a gate of the ninth transistor is connected to the source of
the eighth transistor, a source of the ninth transistor is
connected to the first power input terminal, and a drain
of the ninth transistor is connected to a source of the
tenth transistor;

a gate of the tenth transistor is connected to the gate of the
eighth transistor, and a drain of the tenth transistor is
connected to the second power input terminal;

one end of the second capacitor is connected to the gate
of the ninth transistor, and the other end is connected to
the source of the ninth transistor;

one end of the third capacitor is connected to the gate of
the tenth transistor, and the other end is connected to
the third input terminal; and

an output signal generated by the output circuit is output
from the source of the tenth transistor.

14. The emission control driving circuit of claim 13,

wherein the ninth transistor and the tenth transistor are
P-type thin film transistors.
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15. The emission control driving circuit of claim 13,
wherein the isolation circuit comprises an eleventh transis-
tor, a twelfth transistor and a thirteenth transistor; wherein

the eleventh transistor is connected between the source of

the third transistor and the gate of the sixth transistor,
a gate of the eleventh transistor is connected to the
second power input terminal, a source of the eleventh
transistor is connected to the source of the third tran-
sistor, and a drain of the eleventh transistor is connected
to the gate of the sixth transistor;

the twelfth transistor is connected between the gate of the

fifth transistor and the gate of the sixth transistor, a gate
of the twelfth transistor is connected to the second
power input terminal, a drain of the twelfth transistor is
connected to the gate of the fifth transistor, and a source
of the twelfth transistor is connected to the gate of the
sixth transistor; and

the thirteenth transistor is connected between the gate of

the eighth transistor and the gate of the tenth transistor,
a gate of the thirteenth transistor is connected to the
second power input terminal, a drain of the thirteenth
transistor is connected to the gate of the tenth transistor,
and a source of the thirteenth transistor is connected to
the gate of the eighth transistor.

16. The emission control driving circuit of claim 15,
wherein the eleventh transistor, the twelfth transistor and the
thirteenth transistor are P-type thin film transistors.

17. The emission control driving circuit of claim 15,
wherein the first gate-controlled voltage is input to the gate
of the sixth transistor, the second gate-controlled voltage is
input to the gate of the ninth transistor; and the third
gate-controlled voltage is input to the gate of the tenth
transistor.

18. The emission control driving circuit of claim 13,
wherein the isolation circuit comprises a fourteenth transis-
tor, a sixteenth transistor and a fifteenth transistor; wherein
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the fourteenth transistor is connected between the gate of
the second transistor and the gate of the tenth transistor,
a gate of the fourteenth transistor is connected to the
second power input terminal, a source of fourteenth
transistor is connected to the gate of the second tran-
sistor, and a drain of the fourteenth transistor is con-
nected to the gate of the tenth transistor;

the sixteenth transistor is connected between the gate of

the fifth transistor and the gate of the sixth transistor, a
gate of the sixteenth transistor is connected to the
second power input terminal, the a drain of the six-
teenth transistor is connected to the gate of the fifth
transistor, and a source of the sixteenth transistor is
connected to the gate of the sixth transistor; and

the fifteenth transistor is connected between the gate of

the eighth transistor and the gate of the tenth transistor,
a gate of the fifteenth transistor is connected to the
second power input terminal, a drain of the fifteenth
transistor is connected to the gate of the tenth transistor
and the drain of the fourteenth transistor, and a source
of the fifteenth transistor is connected to the gate of the
eighth transistor.

19. The emission control driving circuit of claim 18,
wherein the fourteenth transistor, the sixteenth transistor and
the fifteenth transistor are P-type thin film transistors.

20. The emission control driving circuit of claim 1,
wherein the first gate voltage control circuit includes at least
one transistor, one of the at least one transistor connects the
first gate-controlled voltage or the third gate-controlled
voltage;

the second gate voltage control circuit includes at least

two transistors, one of the at least two transistors
connects the first gate-controlled voltage, another one
of the at least two transistors connects the third gate-
controlled voltage.
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