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7) ABSTRACT

The present application discloses an organic light-emitting
display panel, and a driving method for the display. The
organic light-emitting display panel comprises a plurality of
pixel driving circuits, each of the pixel driving circuits
comprises a first voltage terminal, a second voltage terminal,
a scanning signal terminal, a data signal terminal, a first
control signal terminal, a second control signal terminal, a
potential collecting terminal, a driving module, an organic
light-emitting device, a luminance control module, a data
write module, and a potential collecting module. The driving
module is configured to drive the organic light-emitting
device to emit light under control of the control terminal
based on voltage provided by the first voltage terminal. The

G09G 3/3291 (2006.01) method therefore mitigates a threshold voltage drift in
G09G 3/3266 (2006.01) advanced organic light-emitting display panel technology.
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND DRIVING METHOD THEREOF,
AND ORGANIC LIGHT-EMITTING DISPLAY

DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is related to and claims priority
from Chinese Patent Application No. CN201710038196.7,
filed on Jan. 19, 2017, entitled “Organic Light-Emitting
Display Panel and Driving Method Thereof, and Organic
Light-Emitting Display Device,” the entire disclosure of
which is hereby incorporated by reference for all purposes.

TECHNICAL FIELD

[0002] The present application relates to the technical field
of display, particularly to the technical field of organic light
emission display, and more particularly to an organic light-
emitting display panel and a driving method thereof, and an
organic light-emitting display device.

BACKGROUND

[0003] An organic light-emitting display (OLED) per-
forms display using a self-lighting emission property of an
organic semiconductor material. As compared with a liquid
crystal display, the organic light-emitting display does not
need backlight and may effectively reduce a thickness of a
display screen. Usually, in OLED a pixel array comprised of
sub-pixels is disposed in a display region of the organic
light-emitting display. Each sub-pixel comprises an organic
light-emitting diode, which is driven by a pixel driving
circuit to emit light.

[0004] A current type of pixel driving circuit may com-
prise a driving transistor, and the driving transistor provides
light-emitting current to the organic light-emitting diode
under control of a light-emitting control signal. Usually, the
light-emitting current of the organic light-emitting diode is
relevant to a threshold voltage Vth of the driving transistor,
but the threshold voltage Vth of the driving transistor
undergoes drift (namely, “threshold drift”)due to factors
such as process or aging after long-term use, so the lumi-
nance of the organic light-emitting diode exhibits a poor
accuracy. Furthermore, an amount of drift of the threshold
voltage of different organic light-emitting diodes might be
different from one another, and display luminance of the
sub-pixels deviates apparently so that display uniformity of
images is undesirable.

SUMMARY

[0005] The present application provides an organic light-
emitting display panel and a driving method thereof, and an
organic light-emitting display device, in order to solve the
technical problem mentioned above.

[0006] To achieve the above object, in a first aspect, the
present application provides an organic light-emitting dis-
play panel, comprising a plurality of pixel driving circuits
arranged in a matrix. Each of the pixel driving circuits
comprises a first voltage terminal, a second voltage terminal,
a scanning signal terminal, a data signal terminal, a first
control signal terminal, a second control signal terminal, a
potential collecting terminal, a driving module, an organic
light-emitting device, a luminance control module, a data
write module and a potential collecting module; the driving
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module comprises a first terminal, a second terminal and a
control terminal, and the first terminal of the driving module
is electrically connected with a first electrode of the organic
light-emitting device, the second terminal of the driving
module is electrically connected with the first voltage ter-
minal, the driving module is configured to drive the organic
light-emitting device to emit light under control of the
control terminal and based on voltage provided by the first
voltage terminal; a second electrode of the organic light-
emitting device is electrically connected with the second
voltage terminal; the luminance control module comprises a
first terminal, a second terminal and a control terminal, the
first terminal of the luminance control module is electrically
connected with the first terminal of the driving module, the
second terminal of the luminance control module is electri-
cally connected with the control terminal of the driving
module, the control terminal of the luminance control mod-
ule is electrically connected with the first control signal
terminal, the luminance control module is configured to
control the luminance of the organic light-emitting device by
controlling the potential of the first terminal and the control
terminal of the driving module; the data write module is
electrically connected with the scanning signal terminal, the
control terminal of the driving module, and the data signal
terminal, and the data write module is configured to write the
signal of the data signal terminal into the control terminal of
the driving module under the control of the scanning signal
terminal; the potential collecting module is electrically con-
nected with the second control signal terminal, the potential
collecting terminal, the first terminal of the driving module,
and the potential collecting module is configured to collect
the potential of the first terminal of the driving module.

[0007] Inasecond aspect, the present application provides
a driving method applied to the organic light-emitting dis-
play panel. The driving method comprises: in a first phase,
providing a first level signal to the first control signal
terminal, providing a second level signal to the second
control signal terminal, and the luminance control module
initializing the control terminal and first terminal of the
driving module to have an identical potential; in a second
phase, providing a first level signal to the scanning signal
terminal, providing a second level signal to the first control
signal terminal, providing a second level signal to the second
control signal terminal, providing a first signal to the data
signal terminal, the data write module writing the first signal
into the control terminal of the driving module, and the first
voltage terminal charging the first terminal of the driving
module; in a third phase, providing a second level signal to
the first control signal terminal and the second control signal
terminal, providing a data signal to the data signal terminal,
and the potential of the control terminal of the driving
module rising or falling; in a fourth phase, providing a first
level signal to the scanning signal terminal and data signal
terminal, providing a luminance control signal to the first
control signal terminal Ctrl1, providing a second level signal
to the second control signal terminal, the organic light-
emitting device emits light according to a potential differ-
ence between the first terminal of the driving module and the
control terminal of the driving module, the luminance con-
trol signal is used to control the luminance of light emitted
by the organic light-emitting device by controlling light-
emitting time of the organic light-emitting device.
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[0008] 1In a third aspect, the present application provides
an organic light-emitting display device comprising the
organic light-emitting display panel.

[0009] The organic light-emitting display panel and the
driving method thereof, and the organic light-emitting dis-
play device according to the present application comprise a
plurality of pixel driving circuits arranged in a matrix, each
of the pixel driving circuits comprises a driving module, an
organic light-emitting device, a luminance control module,
a data write module and a potential collecting module,
wherein the driving module drives the organic light-emitting
device to emit light under control of the control terminal and
based on voltage provided by the first voltage terminal, the
luminance control module controls the luminance of the
organic light-emitting device by controlling the potential of
the first terminal and the control terminal of the driving
module, the data write module writes the signal of the data
signal terminal into the control terminal of the driving
module under the control of the scanning signal terminal, the
potential collecting module is configured to collect the
potential of the first terminal of the driving module, and the
luminance control module drives the gate and the first
electrode of the driving transistor to the same potential
according to the luminance control signal, which avoids the
threshold voltage drift of the driving transistor, and extends
the service life of the driving transistor. Meanwhile, it is also
feasible to change the light-emitting time of the organic
light-emitting device by using the luminance control signal
and thereby control the luminance of light emitted by the
organic light-emitting device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Other features, objects, and advantages of the pres-
ent application will become more apparent upon reading of
the following detailed description of the non-limiting
embodiments with reference to the accompanying drawings,
in which

[0011] FIG. 1is a schematic view of a pixel driving circuit
in an organic light-emitting display panel according to an
embodiment of the present application.

[0012] FIG. 2 is an exemplary circuit diagram of the pixel
driving circuit shown in FIG. 1,

[0013] FIG. 3 is a schematic view of an organic light-
emitting display panel of the pixel driving circuit in an
embodiment shown in FIG. 2;

[0014] FIG. 4 is another specific circuit diagram of the
pixel driving circuit shown in FIG. 1;

[0015] FIG. 5 is a schematic view of the organic light-
emitting display panel of the pixel driving circuit of an
embodiment shown in FIG. 4;

[0016] FIG. 6 is a working time-sequence diagram of the
pixel driving circuit shown in FIG. 2;

[0017] FIG. 7 is a working time-sequence diagram of the
pixel driving circuit shown in FIG. 4;

[0018] FIG. 8 is a schematic diagram of another display
device according to the present application.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] The present application will be further described
below in detail in combination with the accompanying
drawings and the embodiments. It should be appreciated that
the specific embodiments described herein are merely used
for explaining the relevant invention, rather than limiting the
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invention. In addition, it should be noted that, for the ease of
description, only the parts related to the relevant invention
are shown in the accompanying drawings.

[0020] It should also be noted that the embodiments in the
present application and the features in the embodiments may
be combined with each other on a non-conflict basis. The
present application will be described below in detail with
reference to the accompanying drawings and in combination
with the embodiments.

[0021] Referring to FIG. 1, it is a structural schematic
view of an embodiment of a pixel driving circuit in an
organic light-emitting display panel according to the present
application. In the present embodiment, the organic light-
emitting display panel comprises a plurality of pixel driving
circuits 100 arranged in an array.

[0022] As shown in FIG. 1, each pixel driving circuit 100
comprises a first voltage terminal Pvdd, a second voltage
terminal Pvee, a scanning signal terminal Scan, a data signal
terminal Vdata, a first control signal terminal Ctrl1, a second
control signal terminal Ctrl2, a potential collecting terminal
Col, a driving module 10, an organic light-emitting device
D1, a luminance control module 11, a data write module 12
and a potential collecting module 13, wherein the organic
light-emitting device D1 maybe an organic light-emitting
diode, which is identified by a circuit symbol of the organic
light-emitting diode in FIG. 1.

[0023] The driving module 10 comprises a first terminal
101, a second terminal 102 and a control terminal 103, and
the first terminal 101 of the driving module 10 is electrically
connected with a first electrode of the organic light-emitting
device D1. The second terminal 102 of the driving module
10 is electrically connected with the first voltage terminal
Pvdd. The driving module 10 is configured to drive the
organic light-emitting device D1 to emit light under control
of the control terminal 103 and based on voltage provided by
the first voltage terminal Pvdd.

[0024] A second electrode of the organic light-emitting
device D1 is electrically connected with the second voltage
terminal Pvee.

[0025] The luminance control module 11 comprises a first
terminal 111, a second terminal 112 and a control terminal
113, and the first terminal 111 of the luminance control
module 11 is electrically connected with the first terminal
101 of the driving module 10. The second terminal 112 of
the luminance control module 11 is electrically connected
with the control terminal 103 of the driving module 10. The
control terminal 113 of the luminance control module 11 is
electrically connected with the first control signal terminal
Ctrll. The luminance control module 11 is configured to
control the luminance of the organic light-emitting device
D1 by controlling the potential of the first terminal 101 and
the control terminal 103 of the driving module 10.

[0026] The data write module 12 is electrically connected
with the scanning signal terminal Scan, the control terminal
103 of the driving module 10, and the data signal terminal
Vdata. The data write module 12 is configured to write the
signal of the data signal terminal Vdata into the control
terminal 103 of the driving module 10 under the control of
the scanning signal terminal Scan.

[0027] Referring to FIG. 1 and FIG. 2, the potential
collecting module 13 is electrically connected with the
second control signal terminal Ctrl2, the potential collecting
terminal Col and the first terminal 101 of the driving module
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10. The potential collecting module 14 is configured to
collect the potential of the first terminal 101 of the driving
module 10.

[0028] In the aforesaid pixel driving circuit 100, the lumi-
nance control module 11, under control of the first control
signal terminal Ctrll, may initialize the potential of the
control terminal 103 of the driving module 10 and the first
terminal 101 of the driving module 10. That is to say, the
luminance control module 11 may simultaneously initialize
the potential of the control terminal 103 and first terminal
101 of the driving module 10. Optionally, the luminance
control module 11 may initialize the potential of the control
terminal 103 and first terminal 101 of the driving module 10
to have an identical potential.

[0029] In the present embodiment, the driving module 10
is turned on or turned off by the control of a voltage
difference of the control terminal 103 and the first terminal
101 of the driving module 10. The driving module 10 is in
an ON state, the first voltage terminal Pvdd may charge the
first terminal 101 of the driving module 10 until the voltage
difference of the control terminal 103 and first terminal 101
of the driving module 10 reaches an OFF state. The potential
collecting module 13 is turned on under control of the
second control signal terminal Ctrl2 so that the potential
collecting terminal Col collects the potential of the first
terminal 101 of the driving module 10. As such, a threshold
voltage of the driving module 10 may be determined by a
potential difference of the control terminal 103 and first
terminal 101 of the driving module 10. Therefore, the pixel
driving circuit 100 in the embodiment of the present appli-
cation may grasp the threshold voltage of the driving module
10, then adjust the data signal terminal Vdata according to
the threshold voltage, and control electrical current passing
through the organic light-emitting device D1 to control the
luminance of the organic light-emitting device DI.

[0030] The pixel driving circuit 100 may have many types
of different circuit structures. Reference is made to FIG. 2
which shows a specific circuit structural diagram of the pixel
driving circuit shown in FIG. 1.

[0031] As shown in FIG. 2. the pixel driving circuit 200
comprises a driving module 20, a luminance control module
21, a data write module 22 and a potential collecting module
23. The driving module 20, the luminance control module
21, the data write module 22 and the potential collecting
module 23 may respectively be the driving module 10,
luminance control module 11, data write module 12 and
potential collecting module 13 in the pixel driving circuit
100 shown in FIG. 1.

[0032] In the present embodiment, the driving module 20
comprises a driving transistor DT and a capacitor C, wherein
a gate of the driving transistor DT is a control terminal
(namely, N1 node shown in FIG. 2) of the driving module
20, and a first electrode and a second electrode of the driving
transistor DT are a first terminal (namely, N2 node shown in
FIG. 2) and a second terminal of the driving module 20
respectively. Both terminals of the capacitor C are electri-
cally connected with the gate and the first electrode of the
driving transistor DT respectively. The first electrode of the
driving transistor DT is electrically connected with the first
electrode of the organic light-emitting device D1. The
second electrode of the driving transistor DT is electrically
connected with the first voltage terminal Pvdd. Here, the first
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electrode of the organic light-emitting device D1 may be an
anode, and the second electrode of the organic light-emitting
device D1 may be a cathode.

[0033] The luminance control module 21 comprises a first
transistor M1. A first electrode of the first transistor M1 is
electrically connected with the first electrode of the driving
transistor DT. A second electrode of the first transistor M1 is
electrically connected with the gate of the driving transistor
DT. The gate of the first transistor M1 is electrically con-
nected with the first control signal terminal Ctrll.

[0034] The data write module 22 comprises a second
transistor M2. A first electrode of the second transistor M2
is electrically connected with the gate of the driving tran-
sistor DT. A second electrode of the second transistor M2 is
electrically connected with the data signal terminal Vdata. A
gate of the second transistor M2 is electrically connected
with the scanning signal terminal Scan.

[0035] The potential collecting module 23 comprises a
third transistor M3. A first electrode of the third transistor
M3 is electrically connected with the first electrode of the
driving transistor DT. A second electrode of the third tran-
sistor M3 is electrically connected with the potential col-
lecting terminal Col. A gate of the third transistor M3 is
electrically connected with the second control signal termi-
nal Ctrl2.

[0036] In the present embodiment, the gate and first elec-
trode of the driving transistor DT are electrically connected
with the second electrode and the first electrode of the first
transistor M1. When the first transistor M1 is turned on, the
gate and first electrode of the driving transistor DT have
equal potential. The gate and first electrode of the driving
transistor DT are further respectively connected with two
electrode plates of the capacitor C so that when the first
transistor M1 is in an OFF state, the capacitor C may
maintain the potential difference (namely, a voltage between
the gate and first electrode of the driving transistor DT)
between the gate and first electrode of the driving transistor
DT. When the first voltage terminal Pvdd charges the first
electrode of the driving transistor DT until the difference
between the potential of the gate of the driving transistor DT
and the potential of the first electrode of the driving tran-
sistor DT is equal to the threshold voltage of the driving
transistor DT, the driving transistor DT changes from the ON
state to the OFF state. At this time, the third transistor M3
is turned on under control of the second control signal
terminal Ctrl2, and the potential collecting terminal Col
records the potential of the first electrode of the driving
transistor DT. After other devices of the organic light-
emitting display panel obtain the potential of the first
electrode of the driving transistor DT, the threshold voltage
of the driving transistor DT may be obtained by calculating
according to the signal received by the data signal terminal
Vdata at this time. During subsequent control of the lumi-
nance of the organic light-emitting device D1, the voltage of
the signal received by the data signal terminal Vdata may be
changed purposefully to control the electrical current flow-
ing through the organic light-emitting device D1 and thereby
control the luminance of light emitted by the organic light-
emitting device D1.

[0037] In the aforesaid pixel driving circuit 200, the first
electrode of the first transistor M1 in the luminance control
module 21 is electrically connected with the first electrode
of the driving transistor DT. The second electrode of the first
transistor M1 is electrically connected with the gate of the
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driving transistor DT. The first electrode of the second
transistor M2 in the data write module 12 is electrically
connected with the gate of the driving transistor DT. When
the first control signal terminal Ctrll controls the first
transistor M1 to turn on and the scanning signal terminal
Scan controls the second transistor M2 to turn on, the data
signal terminal Vdata achieves the initialization for the gate
and first electrode of the driving transistor DT. It can be seen
that the pixel driving circuit 200 does not need to employ an
initialization signal line, reduces the number of signal lines
of the organic light-emitting display panel, facilitates
increase of an area for evaporating an organic light-emitting
material, and may further improve the aperture ratio and
resolution.

[0038] FIG. 3 shows a plan view of an organic light-
emitting display panel of the pixel driving circuit according
to the embodiment shown in FIG. 2. As shown in FIG. 3, the
organic light-emitting display panel 300 comprises a plural-
ity of pixel driving circuits 200 arranged in an array, for
example, a plurality of pixel driving circuits 200 arranged in
a matrix array in a first direction and a second direction as
shown in FIG. 3, wherein the first direction is a row direction
of the matrix array, and the second direction is a column
direction of the matrix array. Each pixel driving circuit 200
may have a circuit structure shown in FIG. 2, which will not
be detailed here.

[0039] Furthermore, as shown in FIG. 3, the organic
light-emitting display panel 300 further comprise a plurality
of first control signal lines Ctrl1(1), Ctrl1(2), . . . Ctrl(m), a
plurality of second control signal lines Ctrl2(1), Ctrl2(2), . .
. Ctrl2(m), a plurality of data lines Vdata(1), Vdata(l), . . .
Vdata(n-1) and Vdata(n), a plurality of scanning lines
Scan(l), Scan(2), . . . Scan(m), a plurality of potential
collecting lines Col(1), . . . Col(n), a first voltage signal line
PVDD and a second voltage signal line PVEE, wherein m
and n are positive integers andn-1)is an even number.
[0040] Each of the first control signal lines Ctrl1(1),
Ctrl1(2), . . . Ctrl1(m) is electrically connected with the first
control signal terminal Ctrll in one row of pixel driving
circuits 200. Each of the second control signal lines Ctrl2(1),
Ctrl2(2), . . . Ctrl2(m)is electrically connected with the
second control signal terminal Ctrl2 in one row of pixel
driving circuits 200. Each of the data lines Vdata(1), Vdata
(2), . . . Vdata(n-1) and Vdata(n) is electrically connected
with the data signal terminal Vdata in one column of pixel
driving circuits 200. Each of the scanning lines Scan(1),
Scan(2), . . . Scan(m) is electrically connected with the
scanning signal terminal Scan in one row of pixel driving
circuit 200. Each of the potential collecting lines Col(1), . .
. Col(n) is electrically connected with the potential collect-
ing terminal Col. The first voltage terminal Pvdd of each of
the pixel driving circuits 200 is electrically connected with
the first voltage signal line PVDD. The second voltage
terminal Pvee of each of the pixel driving circuits is elec-
trically connected with the second voltage signal line PVEE.
[0041] Reference is made to FIG. 4 which shows another
specific circuit diagram of the pixel driving circuit shown in
FIG. 1.

[0042] As shown in FIG. 4, on the basis of the pixel
driving circuit 200 shown in FIG. 2, the pixel driving circuit
400 in the present embodiment further comprise a reference
voltage signal terminal Vref. The luminance control module
41 includes, in addition to the first transistor M1, a fourth
transistor M4. A gate of the fourth transistor M4 is electri-
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cally connected with the first control signal terminal Ctrll,
a first electrode of the fourth transistor M4 is electrically
connected with the reference voltage signal terminal Vref,
and a second electrode of the fourth transistor M4 is elec-
trically connected with the first electrode of the driving
transistor DT.

[0043] In the present embodiment, gates of the first tran-
sistor M1 and fourth transistor M4 are both electrically
connected with the first control signal terminal Ctrl, so the
first transistor M1 and fourth transistor M4 are simultane-
ously turned on or simultaneously turned off. The potential
of the gate and first electrode of the driving transistor DT
may be provided by the reference voltage signal terminal
Vref. That is, when the circuit is initialized, the reference
voltage signal terminal Vref controls the first transistor M1
and fourth transistor M4 to turn on, thereby transmitting the
signal of the reference voltage signal terminal Vref to the
gate and first electrode of the driving transistor DT.

[0044] As compared with the embodiment shown in FIG.
2, the present embodiment is added with the reference
voltage signal terminal Vref, the data signal terminal Vdata
does not need to provide initialization signal to the driving
transistor DT, the number of times of changes of the
potential of the signal of the data signal terminal Vdata is
decreased, and the complexity of the signal of the data signal
terminal Vdata is reduced. Since the signal of the data signal
terminal Vdata is provided by an integrated circuit IC, the
pixel driving circuit of the present embodiment may reduce
a load of the integrated circuit.

[0045] Furthermore, the present application further pro-
vides an organic light-emitting display panel including the
pixel driving circuit 400 shown in FIG. 4. On the basis of the
organic light-emitting display panel shown in FIG. 3, the
organic light-emitting display panel further includes at least
one reference voltage signal line, and each reference voltage
signal line is electrically connected with the reference volt-
age signal terminal Vref of at least two pixel driving circuit
400. Optionally, at least two pixel driving circuits electri-
cally connected with the same reference voltage signal line
maybe located in the same row or the same column, or
located in different rows and different columns.

[0046] Referring to FIG. 8, FIG. 5 shows a structural
schematic view of an embodiment of the organic light-
emitting display panel of the pixel driving circuit shown in
FIG. 4. As shown in FIG. 5, on the basis of the organic
light-emitting display panel 300 shown in FIG. 3, the
organic light-emitting display panel 500 in the present
embodiment further comprises reference voltage signal lines
Vref(1), Vref(2), . . . Vref(n-1) and Vref(n). Fach of the
reference voltage signal lines Vref(1), Vref(2), . . . Vref(n-1)
and Vref(n) is electrically connected with the reference
voltage signal terminal Vref in one column of pixel driving
circuits 400. In other implementation modes, reference
voltage signal terminals of all pixel driving circuits in the
organic light-emitting display panel may be connected to the
same reference voltage signal line, namely, the potential of
the driving transistors DT in all pixel driving circuits on the
organic light-emitting display panel is initialized through the
same reference voltage signal line.

[0047] It needs to be appreciated that in FIG. 3 and FIG.
5, every two adjacent columns of pixel driving circuits on
the organic light-emitting display panel in the first direction
share one potential collecting line to reduce line complexity.
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[0048] The organic light-emitting display panel shown in
FIG. 5 uses the reference voltage signal line to initialize the
potential of the driving transistor DT in the pixel driving
circuit, and data lines does not have to transmit the initial-
ization signal so that the number of times of changes of the
voltage values of signals on the data lines is reduced, and
stability of signals transmitted through the data lines is
enhanced.

[0049] It should be appreciated that the first transistor M1,
second transistor M2, third transistor M3 and fourth tran-
sistor M4 and the driving transistor DT in the above embodi-
ments may all be a N-type transistor or P-type transistor.
When the driving transistor DT is the N-type transistor, its
threshold voltage Vth>0; when the driving transistor is the
P-type transistor, its threshold voltage Vth<0.

[0050] The present application further provides a method
of driving embodiments of the organic light-emitting display
panel. The driving method comprises: in a first phase,
providing a first level signal to the first control signal
terminal Ctrll, providing a second level signal to the second
control signal terminal Ctrl2, and the luminance control
module initializing the control terminal and first terminal of
the driving module to have an identical potential. In a second
phase, providing a first level signal to the scanning signal
terminal Scan, providing a second level signal to the first
control signal terminal Ctrl1, providing a second level signal
to the second control signal terminal Ctrl2, providing a first
signal to the data signal terminal Vdata, the data write
module writing the first signal into the control terminal of
the driving module, and the first voltage terminal Pvdd
charging the first terminal of the driving module. In a third
phase, providing a second level signal to the first control
signal terminal Ctrl1 and the second control signal terminal
Ctrl2, providing a data signal to the data signal terminal
Vdata, and the potential of the control terminal of the driving
module rising or falling. In a fourth phase, providing a first
level signal to the scanning signal terminal Scan and data
signal terminal Vdata, providing a luminance control signal
to the first control signal terminal Ctrll, providing a second
level signal to the second control signal terminal Ctrl2, the
organic light-emitting device emits light according to a
potential difference between the first terminal of the driving
module and the control terminal of the driving module. The
luminance control signal is used to control the luminance of
light emitted by the organic light-emitting device D1 by
controlling light-emitting time of the organic light-emitting
device.

[0051] The working principle of the driving method is
further described in conjunction with FIG. 6 and FIG. 7 by
way of an example in which the first transistor M1, second
transistor M2, third transistor M3, fourth transistor M4 and
the driving transistor DT in the above embodiments all are
N-type transistors, and the first level signal in the above
driving method is a high level signal and the second level
signal is a low level signal. Scan, data, ctrll, ctr12, col and
vref respectively represent signals respectively provided to
the scanning signal terminal Scan, data signal terminal
Vdata, first control signal terminal Ctrll, second control
signal terminal Ctrl2, the potential collecting terminal Col,
and the reference voltage signal terminal Vref. The high
level and low level only represent a relative relationship of
levels and are not particularly defined as a certain level
signal. The high level signal maybe a signal turning on the
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first through fourth transistors, and the low level signal may
be a signal turning off the first through fourth transistors.
[0052] Reference is made to FIG. 6 which shows a work-
ing time-sequence diagram of the pixel driving circuit 200
shown in FIG. 2.

[0053] As shown in FIG. 6, in the first phase T11, the first
level signal is provided to the first control signal terminal
Ctrll and the scanning signal terminal Scan. The initialized
voltage signal Vin is provided to the data signal terminal
Vdata, the data write module transmits the initialized volt-
age signal to the luminance control module, and the lumi-
nance control module initializes the control terminal and
first terminal of the driving module to have an identical
potential. Specifically, the first phase T11 is an initialization
phase, the first transistor M1 and second transistor M2 in the
pixel driving circuit 200 are turned on, and the initialized
voltage signal Vin input by the data signal terminal Vdata is
transmitted to nodes N1 and N2. The luminance control
module initializes the gate and the first electrode of the
driving transistor DT to have an identical potential. At this
time, the potential of each of the nodes N1 and D2 is Vin,
the voltage value of the initialization voltage signal Vin is
smaller, a difference between it and the voltage value of the
signal at the second voltage terminal Pvee is smaller than a
turn-on voltage of the organic light-emitting device D1, and
the organic light-emitting device D1 does not emit light.
[0054] 1In the second phase T12, the first level signal is
provided to the scanning signal terminal Scan, the second
level signal is provided to the first control signal terminal
Ctrll, the second level signal is provided to the second
control signal terminal Ctrl2, the first signal Vbis is provided
to the data signal terminal Vdata, the data write module
writes the first signal Vbis into the gate of the driving
transistor DT, and the first voltage terminal Pvdd charges the
first electrode of the driving transistor DT. The capacitor C
stores the voltage between the gate and first electrode of the
driving transistor DT. Specifically, the second phase T12 is
a voltage biasing phase. At this time, the first signal Vbis is
slightly smaller than the threshold voltage Vth of the driving
transistor DT, the potential at both terminals of the capacitor
C is Vbis—Vin<Vth, the driving transistor DT is not ON, and
the organic light-emitting device D1 does not emit light.
Usually, the voltage value of the initialization voltage signal
is lower than the voltage value of the first signal, and the
difference between the voltage value of the initialization
voltage signal and the voltage of the signal of the second
voltage terminal Pvee is smaller than the ON voltage of the
organic light-emitting device D1.

[0055] In the third phase T13, the second level signal is
provided to the first control signal terminal Ctrll, the first
level signal is provided to the scanning signal terminal Scan,
the data signal vdata is provided to the data signal terminal
Vdata, and the data write module writes the data signal vdata
into the gate of the driving transistor DT. The potential of the
gate of the driving transistor changes, and the signal of the
gate of the driving transistor changes from the first signal
Vbis to the data signal vdata. Specifically speaking, the third
phase T13 is a data write phase, the second transistor M2 is
turned on and transmits the data signal vdata to the first node
N1, furthermore vdata-Vin<Vth, and the driving transistor
DT is not turned on. An amount of change of the potential
of one terminal (the first node N1) of the capacitor C is
vdata-Vbis, and the other end (the second node N2) of the
capacitor C is in a suspended state. Under the coupling
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action of the capacitor C and a voltage division action of the
organic light-emitting device D1, the amount of change of
the potential of the second node N2 is (C01/(C01+Coled))x
(vdata-Vbis), namely, the potential of the second node N2
becomes Vin+(C01/(C01+Coled))x(Vdata-Vbis), wherein
C01 and Coled respectively represent a capacitance value of
the capacitor C and the organic light-emitting device D1.
Optionally, Vdata-Vbis>0.

[0056] In the fourth phase, the fist level signal is provided
to the scanning signal terminal Scan and the data signal
terminal Vdata, the luminance control signal is provided to
the first control signal terminal Ctrl1, the second level signal
is provided to the second control signal terminal Ctrl2, and
the organic light-emitting device D1 emits light according to
a potential difference between the first terminal of the
driving module and the control terminal of the driving
module. The luminance control signal is used to control the
luminance of light emitted by the original light-emitting
device D1 by controlling light-emitting time of the organic
light-emitting device. Specifically, the fourth phase T14 is a
light-emitting phase. In the light-emitting phase, the lumi-
nance control signal is a low level, and the first transistor M1
is not ON. When the light-emitting phase ends, the lumi-
nance control signal is a high level, the first transistor M1 is
ON so that the gate and first electrode of the driving
transistor DT have the same potential, the driving transistor
DT is not ON, and the organic light-emitting device D1 does
not emit light. There is no voltage difference between the
gate and the first electrode of the driving transistor DT,
which avoids the threshold voltage drift of the driving
transistor DT, and extends the service life of the driving
transistor DT and capacitor C. It is further feasible to set the
time when the luminance control signal changes from the
low level to the high level. The earlier the high level of the
luminance control signal arrives, the shorter the light-emit-
ting time of the organic light-emitting device D1 is, and the
lower the luminance is; the later the high level of the
luminance control signal arrives, the longer the light-emit-
ting time of the organic light-emitting device D1 is, and the
higher the luminance is.

[0057] In this way, the pixel driving circuit 200 shown in
FIG. 2 can avoid the threshold voltage drift of the driving
transistor, the circuit structure is simple, the number of
signal lines is smaller, and the design of a high-resolution
display panel is facilitated.

[0058] Referring to FIG. 7, FIG. 7 shows a working
time-sequence diagram of the pixel driving circuit 400
shown in FIG. 4.

[0059] As shown in FIG. 7, in a first phase T21, the first
level signal is provided to the first control signal terminal
Ctrl1, the first signal is provided to the data signal terminal
Vdata, the second level signal is provided to the scanning
signal terminal Scan, and the reference voltage signal vref'is
provide to the reference voltage signal terminal Vref. At this
time, the first transistor M1 and fourth transistor M4 are ON,
and the luminance control module transmits the reference
voltage signal vref to the control terminal (the first node N1)
and the first electrode (the second node N2) of the driving
transistor DT. The potential of the first node N1 and the
potential of the second node N1 are both vref. Specifically,
the luminance control module transmits the reference volt-
age signal vref to the gate and first electrode of the driving
transistor DT. At this time, the voltage value of the reference
voltage signal vref is lower than the turn-on voltage Voled
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of the organic light-emitting device D1, and the organic
light-emitting device D1 does not emit light.

[0060] In a second phase T22, the first level signal is
provided to the scanning signal terminal Scan, the second
level signal is provided to the first control signal terminal
Ctrll, and the first signal Vbis is provided to the data signal
terminal Vdata. The data write module writes the first signal
Vbis into the control terminal of the driving module, and the
first voltage terminal Pvdd charges the first terminal of the
driving module. The first signal Vbis is slightly smaller than
the threshold voltage Vth of the driving transistor DT, the
potential of both terminals of the capacitor C is Vbis-
Vin<Vth, the driving transistor DT is not ON, and the
organic light-emitting device D1 does not emit light.

[0061] In a third step T23, the second level signal is
provided to the first control signal terminal Ctrll, the first
level signal is provided to the scanning signal terminal Scan,
the data signal vdata is provided to the data signal terminal
Vdata, and the voltage value of the first signal is lower than
the voltage value of the data signal.

[0062] The data write module writes the data signal vdata
into the gate of the driving transistor DT, and the signal of
the gate of the driving transistor changes from the first signal
Vbis to the data signal vdata. The second transistor M2 is
ON and transmits the data signal vdata to the first node N1,
vadata—-Vin<Vth, and the driving transistor DT is not ON.

[0063] A fourth phase T24 is a light-emitting phase, and its
working principle is the same as the working principle of the
fourth phase T14 shown in FIG. 6.

[0064] As can be seen from FIG. 6 and FIG. 7, the pixel
driving circuit 400 shown in FIG. 4 is employed, upon
driving the signal of the data signal terminal Vdata only
changes once and changes from Vbis to vdata. As compared
with the pixel driving circuit 200 shown in FIG. 2, the pixel
driving circuit effectively reduces the number of times of
changes of the potential of the signal of the data signal
terminal Vdata, reduces the complexity of the driving
method, and facilitates enhancement of the stability of the
signal transmitted through the data signal line connected
with the data signal terminal.

[0065] Prior to the fourth phase to the fourth phase, the
pixel driving circuit further comprises a threshold voltage
obtaining phase. Specifically, the first level signal is pro-
vided to the scanning signal terminal Ctrll and the second
control signal terminal Ctrl2. The second level signal is
provided to the first control signal terminal Ctrll. The first
signal is provided to the data signal terminal Vdata, the data
write module writes the first signal into the control terminal
of the driving module, the driving module is ON, and the
first voltage terminal Pvdd begins to charge the first terminal
of the driving module. Specifically, the data write module
writes the first signal into the gate of the driving transistor
DT, and the first voltage terminal Pvdd charges the first
electrode of the driving transistor DT. The capacitor C stores
the voltage between the gate and the first electrode of the
driving transistor DT. The potential collecting terminal Col
collects the potential of the first electrode of the driving
transistor. When the potential collected by the potential
collecting terminal Col does not change any more, this
indicates that at this time the voltage between the gate and
the first electrode of the driving transistor DT is the thresh-
old voltage. The differential value between the potential of
the first signal and the potential collected by the potential
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collecting terminal Col is the threshold voltage. After the
threshold voltage is obtained, the value of the data signal
may be set purposefully.
[0066] It should be appreciated that embodiments of the
driving method according to the present application further
comprises: in the first phase, second phase, third phase and
fourth phase, providing the first voltage signal to the first
voltage terminal PVDD, and providing a second voltage
signal to the second voltage terminal PVEE, wherein the
voltage value of the first voltage signal is greater than the
voltage value of the second voltage signal. Both the first
voltage signal and second voltage signal are a signal having
a constant voltage, the first voltage signal terminal of each
pixel driving circuit in the organic light-emitting display
panel may be connected to the same first voltage signal line,
and the second voltage signal terminal of each pixel driving
circuit may be connected to the same second voltage signal
line.
[0067] The present application further provides an organic
light-emitting display device. As shown in FIG. 8, the
organic light-emitting display device 800 includes the
organic light-emitting display panel of the above embodi-
ments, and may be a mobile phone, a tablet computer, a
wearable device or the like. It may be appreciated that the
organic light-emitting display device 800 may further
include known structures such as an packaging film and
protective glass, which will not be described in detail here.
[0068] What have been described above are only a few
preferred embodiments of the present application and illus-
trations of the employed technical principles. Those skilled
in the art should understand that the invention scope related
to in the present application is not limited to technical
solutions formed by specific combinations of the technical
features above, which should also cover other technical
solutions formed by any arbitrary combination of the tech-
nical features above or their equivalent features without
departing from the inventive concept. For example, techni-
cal features formed by mutual substitution of the features
above with technical features with similar functions dis-
closed in the present application (but not limited thereto).
What is claimed is:
1. An organic light-emitting display panel, comprising:
a plurality of pixel driving circuits arranged in a matrix,
each of the pixel driving circuits comprising a first
voltage terminal, a second voltage terminal, a scanning
signal terminal, a data signal terminal, a first control
signal terminal, a second control signal terminal, a
potential collecting terminal, a driving module, an
organic light-emitting device, a luminance control
module, a data write module and a potential collecting
module;
wherein the driving module comprises a first terminal, a
second terminal and a control terminal, wherein the
first terminal of the driving module is electrically
connected with a first electrode of the organic light-
emitting device, the second terminal of the driving
module is electrically connected with the first voltage
terminal, wherein the driving module is configured to
drive the organic light-emitting device to emit light
under control of the control terminal, based on a
voltage provided by the first voltage terminal,
wherein a second electrode of the organic light-emitting
device is electrically connected with the second voltage
terminal;
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wherein the luminance control module comprises a first
terminal, a second terminal and a control terminal, the
first terminal of the luminance control module is elec-
trically connected with the first terminal of the driving
module, the second terminal of the luminance control
module is electrically connected with the control ter-
minal of the driving module, the control terminal of the
luminance control module is electrically connected
with the first control signal terminal, and the luminance
control module is configured to control luminance of
the organic light-emitting device by controlling poten-
tials of the first terminal and the control terminal of the
driving module;

wherein the data write module is electrically connected
with the scanning signal terminal, the control terminal
of the driving module and the data signal terminal, and
the data write module is configured to write a signal
from the data signal terminal into the control terminal
of the driving module under control of the scanning
signal terminal; and

wherein the potential collecting module is electrically
connected with the second control signal terminal, the
potential collecting terminal, and the first terminal of
the driving module, and the potential collecting module
is configured to collect the potential of the first terminal
of the driving module.

2. The organic light-emitting display panel according to

claim 1,

wherein the driving module comprises a driving transistor
and a capacitor, both terminals of the capacitor are
electrically connected with a gate and a first electrode
of the driving transistor, respectively, the first electrode
of the driving transistor is electrically connected with
the first electrode of the organic light-emitting device,
and a second electrode of the driving transistor is
electrically connected with the first voltage terminal,

Wherein the luminance control module comprises a first
transistor, a first electrode of the first transistor is
electrically connected with the first electrode of the
driving transistor, a second electrode of the first tran-
sistor is electrically connected with the gate of the
driving transistor, and a gate of the first transistor is
electrically connected with the first control signal ter-
minal;

Wherein the data write module comprises a second tran-
sistor, a first electrode of the second transistor is
electrically connected with the gate of the driving
transistor, a second electrode of the second transistor is
electrically connected with the data signal terminal, and
a gate of the second transistor is electrically connected
with the scanning signal terminal; and

Wherein the potential collecting module comprises a third
transistor, a first electrode of the third transistor is
electrically connected with the first electrode of the
driving transistor, a second electrode of the third tran-
sistor is electrically connected with the potential col-
lecting terminal, and a gate of the third transistor is
electrically connected with the second control signal
terminal.

3. The organic light-emitting display panel according to
claim 1, wherein the organic light-emitting display panel
further comprises: a plurality of first control signal lines, a
plurality of second control signal lines, a plurality of data
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lines, a plurality of scanning lines, a plurality of potential
collecting lines, a first voltage signal line and a second
voltage signal line;

wherein each of the first control signal lines is electrically

connected with the first control signal terminals of one
of the rows of the pixel driving circuits, wherein each
of the second control signal lines is electrically con-
nected with the second control signal terminals of one
of the rows of the pixel driving circuits, wherein each
of the data lines is electrically connected with the data
signal terminals of one of the rows of the pixel driving
circuits, wherein each of the scanning lines is electri-
cally connected with the scanning signal terminals of
one of the rows of the pixel driving circuits, and
wherein each of the potential collecting lines is elec-
trically connected with the potential collecting termi-
nal; and

wherein the first voltage terminal of each of the pixel

driving circuits is electrically connected with the first
voltage signal line, and the second voltage terminal of
each of the pixel driving circuit is electrically con-
nected with the second voltage signal line.

4. The organic light-emitting display panel according to
claim 3, wherein the pixel driving circuit further comprises
a reference voltage signal terminal, the luminance control
module further includes a fourth transistor, a gate of the
fourth transistor is electrically connected with the first
control signal terminal, a first electrode of the fourth tran-
sistor is electrically connected with the reference voltage
signal terminal, and a second electrode of the fourth tran-
sistor is electrically connected with the first electrode of the
driving transistor.

5. The organic light-emitting display panel according to
claim 4, further comprising at least one reference voltage
signal line, wherein the at least one reference voltage signal
line is electrically connected with the reference voltage
signal terminals of at least two of the pixel driving circuits.

6. The organic light-emitting display panel according to
claim 3, wherein the matrix of pixel driving circuits form a
plurality of pairs of adjacent columns, each pair sharing one
of the potential collecting lines.

7. A driving method applied to the organic light-emitting
display panel according to claim 1, wherein the driving
method comprises:

in a first phase,

providing a first level signal to the first control signal

terminal, providing a second level signal to the second
control signal terminal, and initializing the control
terminal and first terminal of the driving module by the
luminance control module to have an identical poten-
tial;

in a second phase,

providing the first level signal to the scanning signal

terminal, providing the second level signal to the first
control signal terminal, providing the second level
signal to the second control signal terminal, providing
a first signal to the data signal terminal, writing the first
signal into the control terminal of the driving module
by the data write module, and charging the first termi-
nal of the driving module by the first voltage terminal;
in a third phase,

providing the second level signal to the first control signal
terminal and the second control signal terminal, pro-
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viding a data signal to the data signal terminal, and
raising or lowering a potential of the control terminal of
the driving module; and

in a fourth phase,

providing the first level signal to the scanning signal
terminal and data signal terminal, providing a lumi-
nance control signal to the first control signal terminal,
providing the second level signal to the second control
signal terminal, emitting light by the organic light-
emitting device according to a potential difference
between the first terminal of the driving module and the
control terminal of the driving module, controlling a
light-emitting luminance of the organic light-emitting
device with the luminance control signal by controlling
light-emitting time of the organic light-emitting device.
8. The driving method according to claim 7, wherein the
driving module further comprises a driving transistor and a
capacitor, both terminals of the capacitor are electrically
connected with a gate and a first electrode of the driving
transistor, respectively, the first electrode of the driving
transistor is electrically connected with the first electrode of
the organic light-emitting device, a second electrode of the
driving transistor is electrically connected with the first
voltage terminal, the luminance control module comprises a
first transistor, a first electrode of the first transistor is
electrically connected with the first electrode of the driving
transistor, a second electrode of the first transistor is elec-
trically connected with the gate of the driving transistor, the
gate of the first transistor is electrically connected with the
first control signal terminal, the data write module comprises
a second transistor, a first electrode of the second transistor
is electrically connected with the gate of the driving tran-
sistor, a second electrode of the second transistor is electri-
cally connected with the data signal terminal, a gate of the
second transistor is electrically connected with the scanning
signal terminal, the potential collecting module comprises a
third transistor, a first electrode of the third transistor is
electrically connected with the first electrode of the driving
transistor, a second electrode of the third transistor is elec-
trically connected with the potential collecting terminal, and
a gate of the third transistor is electrically connected with the
second control signal terminal;

wherein the driving method further comprises:

in the first phase,

initializing the gate and the first electrode of the driving
transistor by the luminance control module to have an
identical potential;

in the second phase,

writing the first signal into the gate of the driving tran-
sistor by the data write module, charging the first
electrode of the driving transistor at the first voltage
terminal, and storing a voltage between the gate and
first electrode of the driving transistor at the capacitor;

in the third phase,

changing a potential of the gate of the driving transistor;
and

in the fourth phase,

emitting light at the organic light-emitting device accord-
ing to a potential difference between the potential of the
gate and the potential of the first electrode of the
driving transistor.
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9. The driving method according to claim 8, further
comptising:

in the first phase,

providing the first level signal to the scanning signal

terminal, providing an initialization voltage signal to
the data signal terminal, and transmitting the initializa-
tion voltage signal to the luminance control module by
the data write module; and

in the third phase,

providing the first level signal to the scanning signal

terminal, writing the data signal into the gate of the
driving transistor by the data write module, and chang-
ing a signal of the gate of the driving transistor from the
first signal to the data signal.

10. The driving method according to claim 9, wherein a
voltage value of the initialization voltage signal is lower
than a voltage value of the first signal; and

Wherein a difference between the voltage value of the

initialization voltage signal and the voltage value of a
signal of the second voltage terminal is smaller than an
ON voltage of the organic light-emitting device.

11. The driving method according to claim 8, wherein the
pixel driving circuit further comprises a reference voltage
signal terminal, the luminance control module further
includes a fourth transistor, a gate of the fourth transistor is
electrically connected with the first control signal terminal,
a first electrode of the fourth transistor is electrically con-
nected with the reference voltage signal terminal, and a
second electrode of the fourth transistor is electrically con-
nected with the first electrode of the driving transistor; and

wherein the driving method further comprises:

in the first phase, providing the second level signal to the

scanning signal terminal, providing the first signal to
the data signal terminal, providing a reference voltage
signal to the reference voltage signal terminal, and
transmitting the reference voltage signal to the gate and
first electrode of the driving transistor by the luminance
control module; and

in the third phase, providing the first level signal to the

scanning signal terminal, and writing the data signal
into the gate of the driving transistor by the data write
module; and
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wherein a voltage value of the reference voltage signal is
lower than an ON voltage of the organic light-emitting
device.

12. The driving method according to claim 8, further
comprising a threshold voltage obtaining phase prior to the
first phase,

wherein in the threshold voltage obtaining phase com-
prises providing the first level signal to the scanning
signal terminal and the second control signal terminal,
providing the second level signal to the first control
signal terminal, providing a firs signal to the data signal
terminal, writing the first signal into the control termi-
nal of the driving module by the data write module, and
charging the first terminal of the driving module by the
first voltage terminal.

13. The driving method according to claim 12, wherein
the threshold voltage obtaining phase further comprises:

writing the first signal into the gate of the driving tran-
sistor by the data write module, charging the first
electrode of the driving transistor by the first voltage
terminal, storing a voltage between the gate and the first
electrode of the driving transistor by the capacitor, and
collecting a potential of the first electrode of the driving
transistor by the potential collecting terminal.

14. The driving method according to claim 8, wherein a
voltage value of the first signal is lower than a voltage value
of the data signal.

15. The driving method according to claim 8, further
comprising:

in the first phase, the second phase, the third phase and the
fourth phase, providing the first voltage signal to the
first voltage terminal, and providing the second voltage
signal to the second voltage terminal, wherein a voltage
value of the first voltage signal is larger than a voltage
value of the second voltage signal.

16. An organic light-emitting display device, comprising
the organic light-emitting display panel according to claim
1.
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