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(57) ABSTRACT

The present invention provides an AMOLED pixel circuit.
The third thin film transistor (T3) are located between the
first, the second thin film transistors (T1, T2), and the control
line (Control) is employed to input the control signal for
controlling on and off of the third thin film transistor (T3),
and thus controlling the AMOLED pixel circuit to measure
the drive current with the current measurement circuit (1)
and correcting the signal voltage with the signal voltage
drive circuit (2), or displaying normally. The drive current
entering the organic light emitting diode (D) in respective
pixels can be corrected to solve the issues of unstable
brightness and uneven display caused by the properties of
the organic light emitting diode (D), which is changing
along with the time and temperature, and to improve the
display effect.
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AMOLED PIXEL CIRCUIT

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an AMOLED pixel
circuit.

BACKGROUND OF THE INVENTION

[0002] The flat panel display devices possess many merits
of thin frame, power saving, no radiation, etc. and have been
widely used. Present flat panel display devices mainly
comprise a LCD (Liquid Crystal Display) or an OLED
(Organic Light Emitting Display).

[0003] An OLED possesses many outstanding properties
of self-illumination, no requirement of backlight, high con-
trast, ultra-thin, wide view angle, fast response, applicability
of flexible panel, wide range of working temperature, sim-
pler structure and process, and, therefore is considered as a
“dream display”. It has been favored by respective big
display makers and has become the main selection of the
third generation display element.

[0004] The OLED can be categorized into two major types
according to their driving types, which are Passive matrix
OLED (PMOLED) and Active matrix OLED (AMOLED),
i.e. the direct addressing and the Thin Film Transistor (TFT)
matrix addressing. The power consumption of the PMOLED
is high, and thus, it hinders the application in large scale
display devices. Therefore, the PMOLED is generally
applied for the small scale display devices. The lighting
efficiency of the AMOLED is high, and therefore, it is
generally utilized for the large scale display devices of high
resolution.

[0005] FIG. 1 shows a circuit diagram of an AMOLED
pixel circuit according to prior art. In the display area of the
AMOLED display device, the pixels are arranged in an array
comprising multiple rows, multiple columns. Each pixel
generally utilizes a pixel circuit comprising two thin film
transistors and one capacitor for performing driving, i.e. the
2T1C driving. The gate of the first thin film transistor T1 is
electrically connected to the scan line Scan, and the source
is electrically connected to the signal line Data, and the drain
is electrically coupled to the gate of the second thin film
transistor T2 and one end of a capacitor C; the source of the
second thin film transistor T2 is electrically connected to the
power source line VDD, and the drain is electrically con-
nected to the anode of the organic light emitting diode D; the
cathode of the organic light emitting diode D is electrically
connected to the common ground electrode VSS; one end of
the capacitor C is electrically connected to the drain of first
thin film transistor T1, and the other end is electrically
connected to the source of second thin film transistor T2. As
displaying, the scan line Scan controls the first thin film
transistor T1 to be on, and the signal voltage of the signal
line Data enters the gate of the second thin film transistor T2
and the capacitor C via the first thin film transistor T1, and
then the first thin film transistor T1 is off. With the function
of capacitor C, the gate voltage of the second thin film
transistor T2 still can keep the signal voltage to allow the
second thin film transistor T2 to be in an on state, and the
drive current corresponded with the power source line VDD
and the signal voltage enters the organic light emitting diode
D via the second thin film transistor T2 to drive the organic
light emitting diode D to illuminate.
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[0006] The aforesaid AMOLED display device is current
driving. However, the lifetime of the organic light emitting
diode D is not stable, and the properties of the organic light
emitting diode D is changing along with the time and
temperature, which can make the current flowing through
the organic light emitting diode D change. The brightness
can be changed thereby, and the change conditions of the
respective pixels are different. Thus, the issue of uneven
display happens.

SUMMARY OF THE INVENTION

[0007] The present invention provides an AMOLED pixel
circuit, of which the drive current entering the organic light
emitting diode in respective pixels can be corrected to solve
the issues of unstable brightness and uneven display caused
by the properties of the organic light emitting diode, which
is changing along with the time and temperature.

[0008] For realizing the aforesaid objective, the present
invention provides an AMOLED circuit, comprising:
[0009] a first thin film transistor, and a gate of the first thin
film transistor is electrically coupled to a scan line, and a
source is electrically coupled to a signal line, and a drain is
electrically coupled to a source of a third thin film transistor
and one end of a capacitor;

[0010] the third thin film transistor, and a gate of the third
thin film transistor is electrically coupled to a control line,
and the source is electrically coupled to the drain of the first
thin film transistor, and a drain is electrically coupled to a
gate of a second thin film transistor;

[0011] the second thin film transistor, and the gate of the
second thin film transistor is electrically coupled to the drain
of the third thin film transistor, a source is electrically
coupled to a power source line, and a drain is electrically
coupled to an anode of an organic light emitting diode;
[0012] the capacitor, and one end of the capacitor is
electrically coupled to the drain of the first thin film tran-
sistor, and the other end is electrically coupled to the source
of the second thin film transistor;

[0013] the organic light emitting diode, and the anode of
the organic light emitting diode is electrically coupled to the
drain of the second thin film transistor, and a cathode is
electrically coupled to a common ground electrode;

[0014] a current measurement circuit, and one end of the
current measurement circuit is electrically coupled to the
power source line, and the other end is electrically coupled
to a signal voltage drive circuit; and

[0015] the signal voltage drive circuit, and one end of the
signal voltage drive circuit is electrically coupled to the
current measurement circuit, and the other end is electrically
coupled to the signal line.

[0016] The scan line is employed to input a scan signal for
controlling on and off of the first thin film transistor.
[0017] The signal line is employed to input a signal
voltage for controlling a value of drive current entering the
organic light emitting diode.

[0018] The control line is employed to input a control
signal for controlling on and off of the third thin film
transistor, and thus controlling the AMOLED pixel circuit to
measure the drive current and correcting the signal voltage
or displaying.

[0019] The current measurement circuit is employed to
measure a drive current, and feedbacks a measurement result
to the signal voltage drive circuit.
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[0020] The signal voltage drive circuit is employed to
correct a signal voltage according to a measurement result
received from the current measurement circuit, and deliver
the corrected signal voltage to the signal line.

[0021] As the driving current is relatively smaller than a
normal value, the signal voltage drive circuit correspond-
ingly corrects and raises the signal voltage; as the driving
current is relatively larger than the normal value, the signal
voltage drive circuit correspondingly corrects and reduces
the signal voltage.

[0022] A drive current measurement and a signal voltage
correction of the AMOLED pixel circuit are performed once
before each frame or after each frame, or are performed once
or more in each image display period, or are performed once
as starting up, or are performed once for each regular
duration.

[0023] The drive current measurement and the signal
voltage correction of the AMOLED pixel circuit are pet-
formed row by row.

[0024] Each column of pixels corresponds to one current
measurement circuit.

[0025] The present invention further provides an AMO-
LED circuit, comprising:

[0026] a first thin film transistor, and a gate of the first thin
film transistor is electrically coupled to a scan line, and a
source is electrically coupled to a signal line, and a drain is
electrically coupled to a source of a third thin film transistor
and one end of a capacitor;

[0027] the third thin film transistor, and a gate of the third
thin film transistor is electrically coupled to a control line
(Control), and the source is electrically coupled to the drain
of the first thin film transistor, and a drain is electrically
coupled to a gate of a second thin film transistor;

[0028] the second thin film transistor, and the gate of the
second thin film transistor is electrically coupled to the drain
of the third thin film transistor, a source is electrically
coupled to a power source line, and a drain is electrically
coupled to an anode of an organic light emitting diode;

[0029] the capacitor, and one end of the capacitor is
electrically coupled to the drain of the first thin film tran-
sistor, and the other end is electrically coupled to the source
of the second thin film transistor;

[0030] the organic light emitting diode, and the anode of
the organic light emitting diode is electrically coupled to the
drain of the second thin film transistor, and a cathode is
electrically coupled to a common ground electrode;

[0031] a current measurement circuit, and one end of the
current measurement circuit is electrically coupled to the
power source line, and the other end is electrically coupled
to a signal voltage drive circuit; and

[0032] the signal voltage drive circuit, and one end of the
signal voltage drive circuit is electrically coupled to the
current measurement circuit, and the other end is electrically
coupled to the signal line;

[0033] wherein the scan line is employed to input a scan
signal for controlling on and off of the first thin film
transistor;

[0034] wherein the signal line is employed to input a
signal voltage for controlling a value of drive current
entering the organic light emitting diode;

[0035] wherein the control line is employed to input a
control signal for controlling on and off of the third thin film
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transistor, and thus controlling the AMOLED pixel circuit to
measure the drive current and correcting the signal voltage
or displaying;

[0036] wherein the current measurement circuit is
employed to measure a drive current, and feedbacks a
measurement result to the signal voltage drive circuit;
[0037] wherein the signal voltage drive circuit is
employed to correct a signal voltage according to a mea-
surement result received from the current measurement
circuit, and deliver the corrected signal voltage to the signal
line.

[0038] The benefits of the present invention are: the pres-
ent invention provides an AMOLED pixel circuit. The third
thin film transistor are located between the first, the second
thin film transistors, and the control line is employed to input
the control signal for controlling on and off of the third thin
film transistor, and thus controlling the AMOLED pixel
circuit to measure the drive current with the current mea-
surement circuit and correcting the signal voltage with the
signal voltage drive circuit, or displaying normally. The
drive current entering the organic light emitting diode in
respective pixels can be corrected to solve the issues of
unstable brightness and uneven display caused by the prop-
erties of the organic light emitting diode, which is changing
along with the time and temperature, and to improve the
display effect.

[0039] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The technical solution and the beneficial effects of
the present invention are best understood from the following
detailed description with reference to the accompanying
figures and embodiments.

[0041] In drawings,

[0042] FIG. 1 is a circuit diagram of an AMOLED pixel
circuit according to prior art;

[0043] FIG. 2 is a circuit diagram of an AMOLED pixel
circuit according to present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0044] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
and the specific embodiments.

[0045] Please refer to FIG. 2. The present invention pro-
vides an AMOLED pixel circuit, comprising:

[0046] a first thin film transistor T1, and a gate of the first
thin film transistor T1 is electrically coupled to a scan line
Scan, and a source is electrically coupled to a signal line
Data, and a drain is electrically coupled to a source of a third
thin film transistor T3 and one end of a capacitor C;
[0047] the third thin film transistor T3, and a gate of the
third thin film transistor T3 is electrically coupled to a
control line Control, and the source is electrically coupled to
the drain of the first thin film transistor T1, and a drain is
electrically coupled to a gate of a second thin film transistor
T2,
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[0048] the second thin film transistor T2, and the gate of
the second thin film transistor T2 is electrically coupled to
the drain of the third thin film transistor T3, a source is
electrically coupled to a power source line VDD, and a drain
is electrically coupled to an anode of an organic light
emitting diode D

[0049] the capacitor C, and one end of the capacitor C is
electrically coupled to the drain of the first thin film tran-
sistor T1, and the other end is electrically coupled to the
source of the second thin film transistor T2;

[0050] the organic light emitting diode D, and the anode of
the organic light emitting diode D is electrically coupled to
the drain of the second thin film transistor T2, and a cathode
is electrically coupled to a common ground electrode VSS;
[0051] a current measurement circuit 1, and one end of the
current measurement circuit 1 is electrically coupled to the
power source line VDD, and the other end is electrically
coupled to a signal voltage drive circuit 2; and

[0052] the signal voltage drive circuit 2, and one end of the
signal voltage drive circuit 2 is electrically coupled to the
current measurement circuit 1, and the other end is electri-
cally coupled to the signal line Data.

[0053] Furthermore, the scan line Scan is employed to
input a scan signal for controlling on and off of the first thin
film transistor T1. The signal line Data is employed to input
a signal voltage for controlling a value of drive current
entering the organic light emitting diode D. The control line
Control is employed to input a control signal for controlling
on and off of the third thin film transistor T3, and thus
controlling the AMOLED pixel circuit to measure the drive
current and correcting the signal voltage or displaying. The
current measurement circuit 1 is employed to measure a
drive current, and feedbacks a measurement result to the
signal voltage drive circuit 2. The signal voltage drive circuit
2 is employed to correct a signal voltage according to a
measurement result received from the current measurement
circuit 1, and deliver the corrected signal voltage to the
signal line Data.

[0054] Specifically, the working procedure of the AMO-
LED pixel circuit according to the present invention com-
prises stages of:

[0055] A, Drive Current Measurement and Signal Voltage
Correction Stage

[0056] First, the scan line Scan inputs a high voltage level
to the gate of the first thin film transistor T1 to control the
first thin film transistor T1 to be on, and synchronously, the
control line Control inputs a low voltage level to the gate of
the third thin film transistor T3 to control the third thin film
transistor T3 to be off, and the signal voltage of the signal
line Data is entered and stored in the capacitor C via the first
thin film transistor T1, and at this moment, because the third
thin film transistor T3 is not on, the second thin film
transistor T2 is not on, and the organic light emitting diode
D has no current to flow through, and is not illuminating.
Then, the scan line Scan inputs a low voltage level to the
gate of the first thin film transistor T1 to control the first thin
film transistor T1 to be off. After that, the control line
Control quickly and successively inputs a high voltage level,
alow voltage level to the gate of the third thin film transistor
T3 to control the third thin film transistor T3 to be quickly
and successively on and off; as the third thin film transistor
T3 is on, the second thin film transistor T2 which is
controlled by the third thin film transistor T3 is on, accord-
ingly; and the drive current enters into the organic light
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emitting diode D from the power source line VDD, and
meanwhile, the current measurement circuit 1 electrically
connected to the power source line VDD measures the drive
current, and feedbacks the measurement result to the signal
voltage drive circuit 2; the signal voltage drive circuit 2
corrects a signal voltage according to the measurement
result received from the current measurement circuit 1, and
as the driving current is measured to be relatively smaller
than a normal value, the signal voltage drive circuit corre-
spondingly corrects and raises the signal voltage; as the
driving current is measured to be relatively larger than the
normal value, the signal voltage drive circuit correspond-
ingly corrects and reduces the signal voltage. The corrected
signal voltage is delivered to the signal line Data by the
signal voltage drive circuit 2.

[0057] B, Display Stage

[0058] Subsequently, the scan line Scan inputs a high
voltage level to the gate of the first thin film transistor T1 to
control the first thin film transistor T1 to be on, and syn-
chronously, the control line Control inputs a high voltage
level to the gate of the third thin film transistor T3 to control
the third thin film transistor T3 to be on, and the corrected
signal voltage enters the gate of the second thin film tran-
sistor T2 and the capacitor C from the data line Data, and the
second thin film transistor T2 remains to be on, and the drive
current flows into the organic light emitting diode D from
the power source line VDD, and the organic light emitting
diode D illuminates. Because the signal voltage is corrected,
i.e. the gate voltage of the second thin film transistor T2 is
corrected, the drive current entering the organic light emit-
ting diode D via the second thin film transistor T2 can be
corrected. Thus, the brightness of the organic light emitting
diode D is corrected, accordingly to solve the issues of
unstable brightness and uneven display caused by the prop-
erties of the organic light emitting diode, which is changing
along with the time and temperature, and to improve the
display effect.

[0059] Significantly, as considering the entire AMOLED
display panel, a plurality of pixels are arranged in an array
comprising multiple rows, multiple columns. The entire
AMOLED display panel can comprise a plurality of current
measurement circuits 1. Fach column of pixels corresponds
to one current measurement circuit 1. That is, the AMOLED
pixel circuits in the same column are commonly and elec-
trically connected to one current measurement circuit 1. As
the drive current measurement and the signal voltage cor-
rection are performed to the entire AMOLED display panel,
the scan lines Scan of 1st row to nth row (n is an positive
integer larger than 1) sequentially provide the scan signals,
and the control lines Control of 1st row to nth row sequen-
tially provide the control signals for performing the drive
current measurement and the signal voltage correction row
by row. Furthermore, the drive current measurement and the
signal voltage correction of the AMOLED pixel circuit are
performed once before each frame or after each frame, or are
performed once or more in each image display period, or are
performed once as starting up, or are performed once for
each regular duration. Because the drive current measure-
ment and the signal voltage correction are performed row by
row, the organic light emitting diodes D in respective pixels
merely illuminate at the moment of measurement, and do not
illuminate in the rest time, and the measurement time is
shorter, the entire picture is still to be felt like a black picture
for human eyes, and the display quality is not influenced.
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[0060] In conclusion, the present invention provides an
AMOLED pixel circuit, the third thin film transistor are
located between the first, the second thin film transistors,
and the control line is employed to input the control signal
for controlling on and off of the third thin film transistor, and
thus controlling the AMOLED pixel circuit to measure the
drive current with the current measurement circuit and
correcting the signal voltage with the signal voltage drive
circuit, or displaying normally. The drive current entering
the organic light emitting diode in respective pixels can be
corrected to solve the issues of unstable brightness and
uneven display caused by the properties of the organic light
emitting diode, which is changing along with the time and
temperature, and to improve the display effect.

[0061] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An AMOLED pixel circuit, comprising:

a first thin film transistor, and a gate of the first thin film
transistor is electrically coupled to a scan line, and a
source is electrically coupled to a signal line, and a
drain is electrically coupled to a source of a third thin
film transistor and one end of a capacitor;

the third thin film transistor, and a gate of the third thin
film transistor is electrically coupled to a control line
(Control), and the source is electrically coupled to the
drain of the first thin film transistor, and a drain is
electrically coupled to a gate of a second thin film
transistor;

the second thin film transistor, and the gate of the second
thin film transistor is electrically coupled to the drain of
the third thin film transistor, a source is electrically
coupled to a power source line, and a drain is electri-
cally coupled to an anode of an organic light emitting
diode;

the capacitor, and one end of the capacitor is electrically
coupled to the drain of the first thin film transistor, and
the other end 1s electrically coupled to the source of the
second thin film transistor;

the organic light emitting diode, and the anode of the
organic light emitting diode is electrically coupled to
the drain of the second thin film transistor, and a
cathode is electrically coupled to a common ground
electrode;

a current measurement circuit, and one end of the current
measurement circuit is electrically coupled to the
power source line, and the other end is electrically
coupled to a signal voltage drive circuit; and

the signal voltage drive circuit, and one end of the signal
voltage drive circuit is electrically coupled to the
current measurement circuit, and the other end is elec-
trically coupled to the signal line.

2. The AMOLED pixel circuit according to claim 1,
wherein the scan line is employed to input a scan signal for
controlling on and off of the first thin film transistor.

3. The AMOLED pixel circuit according to claim 1,
wherein the signal line is employed to input a signal voltage
for controlling a value of drive current entering the organic
light emitting diode.
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4. The AMOLED pixel circuit according to claim 1,
wherein the control line is employed to input a control signal
for controlling on and off of the third thin film transistor, and
thus controlling the AMOLED pixel circuit to measure the
drive current and correcting the signal voltage or displaying.

5. The AMOLED pixel circuit according to claim 1,
wherein the current measurement circuit is employed to
measure a drive current, and feedbacks a measurement result
to the signal voltage drive circuit.

6. The AMOLED pixel circuit according to claim 1,
wherein the signal voltage drive circuit is employed to
correct a signal voltage according to a measurement result
received from the current measurement circuit, and deliver
the corrected signal voltage to the signal line.

7. The AMOLED pixel circuit according to claim 6,
wherein as the driving current is relatively smaller than a
normal value, the signal voltage drive circuit correspond-
ingly corrects and raises the signal voltage; as the driving
current is relatively larger than the normal value, the signal
voltage drive circuit correspondingly corrects and reduces
the signal voltage.

8. The AMOLED pixel circuit according to claim 7,
wherein a drive current measurement and a signal voltage
correction of the AMOLED pixel circuit are performed once
before each frame or after each frame, or are performed once
or more in each image display period, or are performed once
as starting up, or are performed once for each regular
duration.

9. The AMOLED pixel circuit according to claim 8,
wherein the drive current measurement and the signal volt-
age correction of the AMOLED pixel circuit are performed
row by row.

10. The AMOLED pixel circuit according to claim 1,
wherein each column of pixels corresponds to one current
measurement circuit.

11. An AMOLED pixel circuit, comprising:

a first thin film transistor, and a gate of the first thin film
transistor is electrically coupled to a scan line, and a
source is electrically coupled to a signal line, and a
drain is electrically coupled to a source of a third thin
film transistor and one end of a capacitor;

the third thin film transistor, and a gate of the third thin
film transistor is electrically coupled to a control line
(Control), and the source is electrically coupled to the
drain of the first thin film transistor, and a drain is
electrically coupled to a gate of a second thin film
transistor;

the second thin film transistor, and the gate of the second
thin film transistor is electrically coupled to the drain of
the third thin film transistor, a source is electrically
coupled to a power source line, and a drain is electri-
cally coupled to an anode of an organic light emitting
diode;

the capacitor, and one end of the capacitor is electrically
coupled to the drain of the first thin film transistor, and
the other end is electrically coupled to the source of the
second thin film transistor;

the organic light emitting diode, and the anode of the
organic light emitting diode is electrically coupled to
the drain of the second thin film transistor, and a
cathode is electrically coupled to a common ground
electrode;

a current measurement circuit, and one end of the current
measurement circuit is electrically coupled to the
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power source line, and the other end is electrically
coupled to a signal voltage drive circuit; and

the signal voltage drive circuit, and one end of the signal
voltage drive circuit is electrically coupled to the
current measurement circuit, and the other end is elec-
trically coupled to the signal line;

wherein the scan line is employed to input a scan signal
for controlling on and off of the first thin film transistor;

wherein the signal line is employed to input a signal
voltage for controlling a value of drive current entering
the organic light emitting diode;

wherein the control line is employed to input a control
signal for controlling on and off of the third thin film
transistor, and thus controlling the AMOLED pixel
circuit to measure the drive current and correcting the
signal voltage or displaying;

wherein the current measurement circuit is employed to
measure a drive current, and feedbacks a measurement
result to the signal voltage drive circuit;

wherein the signal voltage drive circuit is employed to
correct a signal voltage according to a measurement
result received from the current measurement circuit,
and deliver the corrected signal voltage to the signal
line.

Nov. 24,2016

12. The AMOLED pixel circuit according to claim 11,
wherein as the driving current is relatively smaller than a
normal value, the signal voltage drive circuit correspond-
ingly corrects and raises the signal voltage; as the driving
current is relatively larger than the normal value, the signal
voltage drive circuit correspondingly corrects and reduces
the signal voltage.

13. The AMOLED pixel circuit according to claim 11,
wherein a drive current measurement and a signal voltage
correction of the AMOLED pixel circuit are performed once
before each frame or after each frame, or are performed once
or more in each image display period, or are performed once
as starting up, or are performed once for each regular
duration.

14. The AMOLED pixel circuit according to claim 11,
wherein the drive current measurement and the signal volt-
age correction of the AMOLED pixel circuit are performed
row by row.

15. The AMOLED pixel circuit according to claim 11,
wherein each column of pixels corresponds to one current
measurement circuit.
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