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in a first phase P1 of a frame, an initialization and
compensation sub-circuit 10 inputs a reset signal output
via an initial voltage end Vini to a driving sub-circuit 30,
the driving sub-circuit 20 is initislized and a threshold
voltage of the driving sub-circuit 30 is compensated $10
under conirol of a signal from a first signal end 51. A data /
writing sub-circuit 20 inputs a data signal outputvia a
second signal end 52 to the driving sub-circuit 30 under
control of the signal from the first signal end S1, to store
the data signal into the driving sub-circuit 30

in a second phase P2 of the frame, a light-emitting control
sub-circuit 40 inputs a supply voltage output by a first
voltage end V1 to the driving sub-circuit 30 under control
of a signal from an enable signal end EM. The driving
sub-circuit 30 outputs a driving signal under control of a
signal from a third signal end 33. The light-emitling
control sub-circuit 40 inputs the driving signal output by
the driving sub-circuit 30 to a light emitling sub-circuit 50
under control of the signal from the enable signal end
EM. The light emitting sub-circuit 50 emits light under a
driving of a second voltage end V2 and a driving signal
input by the light-emitting control sub-circuit 40

520

Fig. 11
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OLED PIXEL CIRCUIT AND METHOD FOR
DRIVING THE SAME, DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application No. 201711222952.8, field on Nov. 29, 2017,
titled “AN OLED PIXEL CIRCUIT AND A METHOD FOR
DRIVING THE SAME, A DISPLAY APPARATUS”, which
is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of the
display technologies, and more particularly to an OLED
pixel circuit and a method for driving an OLED pixel circuit,
a display apparatus.

BACKGROUND

[0003] An Organic Light Emitting Diode (OLED) display
is one of hot topics in the current research field. Compared
with a Liquid Crystal Display (LCD), the OLED display has
advantages of low power consumption, self-luminescent,
wide viewing angle and rapid response etc. A design of a
pixel circuit is a key technology content of the OLED
display, and has an important research significance.

SUMMARY

[0004] Some embodiments of the present disclosure pro-
vide an OLED pixel circuit. The OLED pixel circuit
includes an initialization and compensation sub-circuit, a
data writing sub-circuit, a driving sub-circuit, a light-emit-
ting control sub-circuit and a light emitting sub-circuit. The
initialization and compensation sub-circuit is connected to
the driving sub-circuit, a first signal end and an initial
voltage end, and is configured to initialize the driving
sub-circuit and compensate a threshold voltage of the driv-
ing sub-circuit according to a signal input by the initial
voltage end under control of a signal from the first signal
end. The data writing sub-circuit is connected to the driving
sub-circuit, the first signal end and a second signal end, and
is configured to input a signal of the second signal end to the
driving sub-circuit under control of a signal from the first
signal end. The light-emitting control sub-circuit is con-
nected to the driving sub-circuit, the light emitting sub-
circuit, an enable signal end and a first voltage end, and is
configured to input a signal of the first voltage end to the
driving sub-circuit, and to input a driving signal output by
the driving sub-circuit to the light emitting sub-circuit under
control of a signal from the enable signal end. The driving
sub-circuit is further connected to a third signal end, and is
configured to output the driving signal under control of a
signal from the third signal end and under a case of the signal
of the first voltage end being input to the driving sub-circuit.
The light emitting sub-circuit is further connected to a
second voltage end, and is configured to emit light under a
driving of the second voltage end and the driving signal
input by the light-emitting control sub-circuit.

[0005] In some embodiments, the enable signal end and
the third signal end are connected with a same signal input
end.

[0006] In some embodiments, the initialization and com-
pensation sub-circuit is further connected to the light emit-
ting sub-circuit, and is configured to initialize the light
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emitting sub-circuit according to a signal input by the initial
voltage end under control of a signal from the first signal
end.

[0007] In some embodiments, the driving sub-circuit
includes a first transistor, a driving transistor and a reservoir
capacitor. A first end of the reservoir capacitor is connected
to the data writing sub-circuit, and a second end of the
reservoir capacitor is connected to a first electrode of the
driving transistor. A gate electrode of the first transistor is
connected to the third signal end, a first electrode of the first
transistor is connected to the first end of the reservoir
capacitor, and a second electrode of the first transistor is
connected to a gate electrode of the driving transistor. The
gate electrode of the driving transistor is further connected
to the initialization and compensation sub-circuit, the first
electrode of the driving transistor is further connected to the
light-emitting control sub-circuit, and a second electrode of
the driving transistor is connected to the initialization and
compensation sub-circuit and the light-emitting control sub-
circuit.

[0008] In some embodiments, the initialization and com-
pensation sub-circuit includes a second transistor and a third
transistor. A gate electrode of the second transistor is con-
nected to the first signal end, a first electrode of the second
transistor is connected to the initial voltage end, and a
second electrode of the second transistor is connected to the
driving sub-circuit. A gate electrode of the third transistor is
connected to the first signal end, a first electrode of the third
transistor is connected to the first electrode of the second
transistor, and a second electrode of the third transistor is
connected to the driving sub-circuit.

[0009] In some embodiments, the initialization and com-
pensation sub-circuit further includes a fourth transistor. A
gate electrode of the fourth transistor is connected to the first
signal end, a first electrode of the fourth transistor is
connected to the initial voltage end, and a second electrode
of the fourth transistor is connected to the light emitting
sub-circuit.

[0010] In some embodiments, the data writing sub-circuit
includes a fifth transistor. A gate electrode of the fifth
transistor is connected to the first signal end, a first electrode
of the fifth transistor is connected to the second signal end,
and a second electrode of the fifth transistor is connected to
the driving sub-circuit.

[0011] In some embodiments, the light-emitting control
sub-circuit includes a sixth transistor and a seventh transis-
tor. A gate electrode of the sixth transistor is connected to the
enable signal end, a first electrode of the sixth transistor is
connected to the first voltage end, and a second electrode of
the sixth transistor is connected to the driving sub-circuit. A
gate electrode of the seventh transistor is connected to the
enable signal end, a first electrode of the seventh transistor
is connected to the driving sub-circuit, and a second elec-
trode of the seventh transistor is connected to the light
emitting sub-circuit.

[0012] In some embodiments, the driving sub-circuit
includes a first transistor, a driving transistor and a reservoir
capacitor. The initialization and compensation sub-circuit
includes a second transistor, a third transistor and a fourth
transistor. The data writing sub-circuit includes a fifth tran-
sistor. The light-emitting control sub-circuit includes a sixth
transistor and a seventh transistor. The light emitting sub-
circuit includes a light-emitting device. A gate electrode of
the fifth transistor is connected to the first signal end, a first
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electrode of the fifth transistor is connected to the second
signal end, and a second electrode of the fifth transistor is
connected to a first end of the reservoir capacitor. A second
end of the reservoir capacitor is connected to a first electrode
of the driving transistor. A gate electrode of the first tran-
sistor is connected to the third signal end, a first electrode of
the first transistor is connected to the first end of the
reservoir capacitor, and a second electrode of the first
transistor is connected to a gate electrode of the driving
transistor and a second electrode of the second transistor.
The gate electrode of the driving transistor is further con-
nected to the second electrode of the second transistor, the
first electrode of the driving transistor is further connected to
a second electrode of the sixth transistor, and a second
electrode of the driving transistor is connected to a second
electrode of the third transistor and a first electrode of the
seventh transistor. A gate electrode of the sixth transistor is
connected to the enable signal end, and a first electrode of
the sixth transistor is connected to the first voltage end. A
gate electrode of the seventh transistor is connected to the
enable signal end, and a second electrode of the seventh
transistor is connected to an anode of the light-emitting
device. A gate electrode of the second transistor is connected
to the first signal end, and a first electrode of the second
transistor is connected to the initial voltage end. A gate
electrode of the third transistor is connected to the first signal
end, and a first electrode of the third transistor is connected
to the initial voltage end. A gate electrode of the fourth
transistor is connected to the first signal end, a first electrode
of the fourth transistor is connected to the initial voltage end,
and a second electrode of the fourth transistor is connected
to the anode of the light-emitting device. A cathode of the
light emitting device is connected to the second voltage end.

[0013] Some embodiments of the present disclosure pro-
vide a display apparatus, including the OLED pixel circuit.
The OLED pixel circuit includes an initialization and com-
pensation sub-circuit, a data writing sub-circuit, a driving
sub-circuit, a light-emitting control sub-circuit and a light
emitting sub-circuit. The initialization and compensation
sub-circuit is connected to the driving sub-circuit, a first
signal end and an initial voltage end, and is configured to
initialize the driving sub-circuit and compensate a threshold
voltage of the driving sub-circuit according to a signal input
by the initial voltage end under control of a signal from the
first signal end. The data writing sub-circuit is connected to
the driving sub-circuit, the first signal end and a second
signal end, and is configured to input a signal of the second
signal end to the driving sub-circuit under control of a signal
from the first signal end. The light-emitting control sub-
circuit is connected to the driving sub-circuit, the light
emitting sub-circuit, an enable signal end and a first voltage
end, and is configured to input a signal of the first voltage
end to the driving sub-circuit, and to input a driving signal
output by the driving sub-circuit to the light emitting sub-
circuit under control of a signal from the enable signal end.
The driving sub-circuit is further connected to a third signal
end, and is configured to output the driving signal under
control of a signal from the third signal end and in a case of
the signal of the first voltage end being input to the driving
sub-circuit. The light emitting sub-circuit is further con-
nected to a second voltage end, and is configured to emit
light under a driving of the second voltage end and the
driving signal input by the light-emitting control sub-circuit.
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[0014] Some embodiments of the present disclosure pro-
vide a method for driving an OLED pixel circuit. The
method includes the following contents. In a first phase of a
frame, a initialization and compensation sub-circuit inputs a
reset signal output via an initial voltage end to a driving
sub-circuit, initializes the driving sub-circuit and compen-
sate a threshold voltage of the driving sub-circuit under
control of a signal from a first signal end; and a data writing
sub-circuit inputs a data signal output via a second signal
end to the driving sub-circuit under control of the signal
from the first signal end, to store the data signal into the
driving sub-circuit. In a second phase of the frame, a
light-emitting control sub-circuit inputs a supply voltage
output via a first voltage end to the driving sub-circuit under
control of a signal from an enable signal end. The driving
sub-circuit outputs a driving signal under control of a signal
from a third signal end. The light-emitting control sub-
circuit inputs the driving signal output by the driving sub-
circuit to a light emitting sub-circuit under control of a signal
from the enable signal end. The light emitting sub-circuit
emits light under a driving of a second voltage end and a
driving signal input by the light-emitting control sub-circuit.

[0015] In some embodiments, the driving sub-circuit
includes a first transistor, a driving transistor and a reservoir
capacitor. The initialization and compensation sub-circuit
includes a second transistor and a third transistor. The data
writing sub-circuit includes a fifth transistor. In the first
phase of the frame, the first signal end inputs a turn-on
signal, to control the second transistor, the third transistor
and the fifth transistor to be turned on. The reset signal
output via the initial voltage end is input to the driving
transistor via the second transistor, to initialize the driving
transistor and compensate a threshold voltage of the driving
transistor. The data signal output via the second signal end
is input to the reservoir capacitor via the fifth transistor and
stored into the reservoir capacitor.

[0016] In some embodiments, the initialization and com-
pensation sub-circuit further includes a fourth transistor. In
the first phase of the frame, the first signal end inputs a
turn-on signal, to control the fourth transistor to be turned
on; the reset signal output via the initial voltage end is input
to the light emitting sub-circuit via the fourth transistor to
initialize the light emitting sub-circuit.

[0017] In some embodiments, the light-emitting control
sub-circuit includes a sixth transistor and a seventh transis-
tor. In the second phase of the frame, the third signal end
inputs a turn-on signal, to control the first transistor to be
turned on. The reservoir capacitor transmits the data signal
stored in its internal to a gate electrode of the driving
transistor via the first transistor, to control the driving
transistor to be turned on. The enable signal end inputs a
turn-on signal, to control the sixth transistor and the seventh
transistor to be turned on. The supply voltage output via the
first voltage end is input to the driving transistor via the sixth
transistor. The driving transistor outputs the driving signal
under control of the data signal and the supply voltage, and
the driving signal is transmitted to the light emitting sub-
circuit via the seventh transistor. The light emitting sub-
circuit emits light under control of the driving signal and the
supply voltage output via the second voltage end.

[0018] In some embodiments, in the second phase of the
frame, the third signal end and the enable signal end inputs
turn-on signals simultaneously.
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[0019] In some embodiments, in a first sub-phase of the
second phase of the frame, the third signal end inputs a
turn-on signal; and the reservoir capacitor transmits the data
signal stored in its internal to the gate electrode of the
driving transistor via the first transistor. In a second sub-
phase of the second phase of the frame, while the third signal
end inputs a turn-on signal continuously, the enable signal
end inputs a turn-on signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to describe technical solutions in embodi-
ments of the present disclosure or in the related art more
clearly, the accompanying drawings to be used in the
description of embodiments or the related art will be intro-
duced briefly. Obviously, the accompanying drawings to be
described below are merely some embodiments of the
present disclosure, and a person of ordinary skill in the art
can obtain other drawings according to those drawings
without paying any creative effort.

[0021] FIG. 1 is a schematic structural diagram of an
OLED pixel circuit provided by the related art;

[0022] FIG. 2 is a schematic structural diagram of an
OLED pixel circuit provided by some embodiments of the
present disclosure;

[0023] FIG. 3 is a schematic structural diagram of another
OLED pixel circuit provided by some embodiments of the
present disclosure;

[0024] FIG. 4 is a schematic structural diagram of each of
sub-circuits of the OLED pixel circuit shown in FIG. 2;
[0025] FIG. 5 is a various diagram of each of sub-circuits
of the OLED pixel circuit shown in FIG. 3;

[0026] FIG. 6 is a signal timing diagram used to drive the
OLED pixel circuits shown in FIGS. 4 and 5;

[0027] FIGS. 7-9 are equivalent circuit diagrams of the
OLED pixel circuit shown in FIG. 5 corresponding to
different situations;

[0028] FIG. 10 is another signal timing diagram used to
drive the OLED pixel circuit shown in FIGS. 4 and 5; and
[0029] FIG. 11 is a flow chart of a method for driving an
OLED pixel circuit provided by embodiments of the present
disclosure.

DETAILED DESCRIPTION

[0030] Technical solutions in the embodiments of the
present disclosure will be described clearly and completely
with reference to the accompanying drawings in the embodi-
ments of the present disclosure. Obviously, the described
embodiments are merely some but not all of embodiments of
the present disclosure. All other embodiments made on the
basis of the embodiments of the present disclosure by a
person of ordinary skill in the art without paying any
creative effort shall be included in the protection scope of the
present disclosure.

[0031] FIG. 1 shows a pixel circuit, and the pixel circuit
includes a switch transistor M1, a driving transistor DT, a
first capacitor C1 and an OLED device. A gate electrode of
the switch transistor M1 is connected with a gate line G1, a
first electrode of the switch transistor M1 is connected with
adata signal end V, , and a second electrode of the switch
transistor M1 is connected with a gate electrode of the
driving transistor DT. A first electrode of the driving tran-
sistor DT is connected with the high-level end VDD, and a
second electrode of the driving transistor DT is connected
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with an anode of the OLED device. A cathode of the OLED
device is connected with the low-level end VSS. An end of
the first capacitor C1 is connected with the gate electrode of
the driving transistor DT, and the other end of the first
capacitor C1 is connected with the second electrode of the
driving transistor DT.

[0032] A driving current Ids, ie., a current flowing
through the driving transistor DT, determines a brightness
generated by the OLED device, and which can be expressed
as Ids=, , k(Vgs-Vth)?, where, k is a conductive parameter
of the driving transistor, Vgs is a voltage difference between
the gate electrode and a source electrode of the driving
transistor DT (for example, the source electrode is one of the
above first and second electrodes of the driving transistor
DT), the Vth is a threshold voltage of the driving transistor
DT.

[0033] Due to limitations of manufacture processes and
materials of transistors, characteristics of the transistors in
various regions of a display panel will be different, thereby
resulting in differences of the Vth values of the various
driving transistors DT. Therefore, when a same data signal
is written into OLED pixel circuits located in different
regions of the display panel, the OLED device will be
supplied with different currents, thereby resulting in non-
uniform display brightness of the display panel.

[0034] Some embodiments of the present disclosure pro-
vide an OLED pixel circuit. As shown in FIG. 2, the OLED
pixel circuit includes an initialization and compensation
sub-circuit 10, a data writing sub-circuit 20, a driving
sub-circuit 30, a light-emitting control sub-circuit 40 and a
light emitting sub-circuit 50.

[0035] The initialization and compensation sub-circuit 10
is connected to the driving sub-circuit 30, a first signal end
S1 and an initial voltage end Vini, and is configured to
initialize the driving sub-circuit 30 and compensate a thresh-
old voltage of the driving sub-circuit 30 according to a signal
input by the initial voltage end Vini under control of a signal
from the first signal end S1.

[0036] The data writing sub-circuit 20 is connected to the
driving sub-circuit 30, the first signal end S1 and a second
signal end S2, and is configured to input a signal (i.e., data
signal) of the second signal end S2 to the driving sub-circuit
30 under control of a signal from the first signal end S1.
[0037] The light-emitting control sub-circuit 40 is con-
nected to the driving sub-circuit 30, the light emitting
sub-circuit 50, an enable signal end EM and a first voltage
end V1, and is configured to input a signal of the first voltage
end V1 to the driving sub-circuit 30, and input a driving
signal output by the driving sub-circuit 30 to the light
emitting sub-circuit 50 under control of a signal from the
enable signal end EM.

[0038] The driving sub-circuit 30 is further connected to a
third signal end S3, and is configured to output the driving
signal under control of a signal from the third signal end S3
and in a case that the signal of the first voltage end V1 is
input to the driving sub-circuit 30.

[0039] The light emitting sub-circuit 50 is further con-
nected to a second voltage end V2, and is configured to emit
light under a driving of the second voltage end V2 and the
driving signal output by the light-emitting control sub-
circuit 40.

[0040] It should be understood that, the driving signal
output by the light-emitting control sub-circuit 40 is the
driving signal that is input to the light emitting sub-circuit 50
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by the driving sub-circuit 30 under control of the light-
emitting control sub-circuit 40.

[0041] In the OLED pixel circuit provided by the embodi-
ments of the present disclosure, the threshold voltage gen-
erated by the driving sub-circuit 30 is compensated by
providing the initialization and compensation sub-circuit 10
in the OLED pixel circuit. In this case, if the same data
signal is written into the OLED pixel circuits in different
regions of the display panel, the different OLED pixel
circuits may not have a difference in the threshold voltage,
and thus the current supplied to the OLED devices in
different regions may not be different. Therefore the problem
that the display panel displays uneven brightness may be
avoided.

[0042] In some embodiments, the enable signal end EM
and the third signal end S3 are connected with a same signal
input end.

[0043] By means of connecting both of the enable signal
end EM and the third signal end S3 to the same signal input
end, a structure of the pixel circuit may be simplified and the
cost of driving an integrated circuit (IC) may be reduced on
the basis of ensuring the pixel compensation capability.
[0044] In some embodiments, as shown in FIG. 3, the
initialization and compensation sub-circuit 10, which is
further connected to the light emitting sub-circuit 50, is
configured to initialize the light emitting sub-circuit 50
according to a signal input by the initial voltage end Vini
under control of the signal from the first signal end S1.
[0045] Through initializing the light emitting sub-circuit
50, the uniformity of the display effect may be further
improved.

[0046] In some embodiments, as shown in FIGS. 4 and 5,
the driving sub-circuit 30 includes a first transistor T1, a
driving transistor Td and a reservoir capacitor Cst.

[0047] The reservoir capacitor Cst includes a first end and
a second end. The first end is connected to the data writing
sub-circuit 20, and the second end is connected to a first
electrode of the driving transistor Td.

[0048] The first transistor T1 includes a gate electrode, a
first electrode and a second electrode. The gate electrode of
the first transistor T1 is connected to the third signal end S3,
the first electrode of the first transistor T1 is connected to the
first end of the reservoir capacitor Cst, and the second
electrode of the first transistor T1 is connected to a gate
electrode of the driving transistor Td.

[0049] The driving transistor Td includes the gate elec-
trode, the first electrode and a second electrode. The gate
electrode of the driving transistor Td is further connected to
the initialization and compensation sub-circuit 10, the first
electrode is further connected to the light-emitting control
sub-circuit 40, and the second electrode is connected to the
initialization and compensation sub-circuit 10 and the light-
emitting control sub-circuit 40.

[0050] In some embodiments, the driving sub-circuit 30
further includes a plurality of driving transistors in parallel
with the driving transistor Td. In some other embodiments,
the driving sub-circuit 30 further includes a plurality of
switch transistors in parallel with the first transistor T1. In
some other embodiments, the driving sub-circuit 30 further
includes the plurality of driving transistors in parallel with
the driving transistor Td and the plurality of switch transis-
tors in parallel with the first transistor T1. The above are
merely some exemplars of the driving sub-circuit 30, other
structures having the same functions with the driving sub-
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circuit 30 will not be repeated herein, but all should belong
to the protection scope of the present disclosure.

[0051] In some embodiments, as shown in FIG. 4, the
initialization and compensation sub-circuit 10 includes a
second transistor T2 and a third transistor T3.

[0052] The second transistor T2 includes a gate electrode,
a first electrode and a second electrode. The gate electrode
of the second transistor T2 is connected to the first signal end
S1, the first electrode of the second transistor T2 is con-
nected to the initial voltage end Vini, and the second
electrode of the second transistor T2 is connected to the
driving sub-circuit 30.

[0053] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
reservoir capacitor Cst, the second electrode of the second
transistor T2 is connected to the gate electrode of the driving
transistor Td.

[0054] The third transistor T3 includes a gate electrode, a
first electrode and a second electrode. The gate electrode of
the third transistor T3 is connected to the first signal end S1,
the first electrode of the third transistor T3 is connected to
the first electrode of the second transistor T2, and the second
electrode of the third transistor T3 is connected to the
driving sub-circuit 30.

[0055] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
reservoir capacitor Cst, the second electrode of the third
transistor T3 is connected to the second electrode of the
driving transistor Td.

[0056] In some embodiments, the initialization and com-
pensation sub-circuit 10 further includes a plurality of
switch transistors in parallel with the second transistor T2. In
some other embodiments, the initialization and compensa-
tion sub-circuit 10 further includes a plurality of switch
transistors in parallel with the third transistor T3. In some
other enmbodiments, the initialization and compensation sub-
circuit 10 further includes the plurality of switch transistors
in parallel with the second transistor T2 and the plurality of
switch transistors in parallel with the third transistor T3. The
above are merely some exemplars of the initialization and
compensation sub-circuit 10, other structures having the
same functions with the initialization and compensation
sub-circuit 10 will not be repeated herein, but all should
belong to the protection scope of the present disclosure.
[0057] In some embodiments, as shown in FIG. 5, the
initialization and compensation sub-circuit 10 includes the
second transistor T2, the third transistor T3 and a fourth
transistor T4.

[0058] The second transistor T2 includes a gate electrode,
a first electrode and a second electrode. The gate electrode
of the second transistor T2 is connected to the first signal end
S1, the first electrode of the second transistor T2 is con-
nected to the initial voltage end Vini, and the second
electrode of the second transistor T2 is connected to the
driving sub-circuit 30.

[0059] Under the case that the driving sub-circuit 30
includes the first transistor T1, the driving transistor Td and
the reservoir capacitor Cst, the second electrode of the
second transistor T2 is connected to the gate electrode of the
driving transistor Td.

[0060] The third transistor T3 includes a gate electrode, a
first electrode and a second electrode. The gate electrode of
the third transistor T3 is connected to the first signal end S1,
the first electrode of the third transistor T3 is connected to
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the first electrode of the second transistor T2, and the second
electrode of the third transistor T3 is connected to the
driving sub-circuit 30.

[0061] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
reservoir capacitor Cst, the second electrode of the third
transistor T3 is connected to the second electrode of the
driving transistor Td.

[0062] The fourth transistor T4 includes a gate electrode,
a first electrode and a second electrode. The gate electrode
of the fourth transistor T4 is connected to the first signal end
S1, the first electrode of the fourth transistor T4 is connected
to the initial voltage end Vini, and the second electrode of
the fourth transistor T4 is connected to the light emitting
sub-circuit 50.

[0063] In the case that the light emitting sub-circuit 50
includes a light-emitting device L, the second electrode of
the fourth transistor T4 is connected to an anode of the
light-emitting device L.

[0064] In some embodiments, the initialization and com-
pensation sub-circuit 10 further includes a plurality of
switch transistors in parallel with the second transistor T2. In
some other embodiments, the initialization and compensa-
tion sub-circuit 10 further includes a plurality of switch
transistors in parallel with the third transistor T3. In some
other embodiments, the initialization and compensation sub-
circuit 10 further includes a plurality of switch transistors in
parallel with the fourth transistor T4. In some other embodi-
ments, the initialization and compensation sub-circuit 10
further includes the plurality of switch transistors in parallel
with the second transistor T2 and the plurality of switch
transistors in parallel with the third transistor T3. In some
other embodiments, the initialization and compensation sub-
circuit 10 further includes the plurality of switch transistors
in parallel with the second transistor T2 and the plurality of
switch transistors in parallel with the fourth transistor T4. In
some other embodiments, the initialization and compensa-
tion sub-circuit 10 further includes the plurality of switch
transistors in parallel with the third transistor T3 and the
plurality of switch transistors in parallel with the fourth
transistor T4. In some other embodiments, the initialization
and compensation sub-circuit 10 further includes the plu-
rality of switch transistors in parallel with the second
transistor T2, the plurality of switch transistors in parallel
with the third transistor T3 and the plurality of switch
transistors in parallel with the fourth transistor T4. The
above are merely exemplars of the initialization and com-
pensation sub-circuit 10, other structures having the same
functions with the initialization and compensation sub-
circuit 10 will not be repeated herein, but all should belong
to the protection scope of the present disclosure.

[0065] In some embodiments, as shown in FIGS. 4 and 5,
the data writing sub-circuit 20 includes a fifth transistor T5.

[0066] The fifth transistor T5 includes a gate electrode, a
first electrode and a second electrode. The gate electrode of
the fifth transistor T5 is connected to the first signal end S1,
the first electrode of the fifth transistor T5 is connected to the
second signal end S2 (i.e., data signal end), and the second
electrode of the fifth transistor T5 is connected to the driving
sub-circuit 30.

[0067] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
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reservoir capacitor Cst, the second electrode of the fifth
transistor T5 is connected to the first end of the reservoir
capacitor Cst.

[0068] In some embodiments, the data writing sub-circuit
20 further includes a plurality of switch transistors in
parallel with the fifth transistor 15. The above are merely an
exemplar of the data writing sub-circuit 20, other structures
having the same functions with the data writing sub-circuit
20 will not be repeated herein, but all should belong to the
protection scope of the present disclosure.

[0069] In some embodiments, as shown in FIGS. 4 and 5,
the light-emitting control sub-circuit 40 includes a sixth
transistor T6 and a seventh transistor T7.

[0070] The sixth transistor T6 includes a gate electrode, a
first electrode and a second electrode. The gate electrode of
the sixth transistor T6 is connected to the enable signal end
EM, the first electrode of the sixth transistor T6 is connected
to the first voltage end V1, and the second electrode of the
sixth transistor T6 is connected to the driving sub-circuit 30.
[0071] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
reservoir capacitor Cst, the second electrode of the sixth
transistor T6 is connected to the first electrode of the driving
transistor Td.

[0072] The seventh transistor T7 includes a gate electrode,
a first electrode and a second electrode. The gate electrode
of the seventh transistor T7 is connected to the enable signal
end EM, the first electrode of the seventh transistor T7 is
connected to the driving sub-circuit 30, and the second
electrode of the seventh transistor T7 is connected to the
light emitting sub-circuit 50.

[0073] In the case that the driving sub-circuit 30 includes
the first transistor T1, the driving transistor Td and the
reservoir capacitor Cst, the first electrode of the seventh
transistor T7 is connected to the second electrode of the
driving transistor Td. In the case that the light emitting
sub-circuit 50 includes the light-emitting device L, the
second electrode of the seventh transistor T7 is connected to
the anode of the light-emitting device L.

[0074] In some embodiments, the light-emitting control
sub-circuit 40 further includes a plurality of switch transis-
tors in parallel with the sixth transistor T6. In some other
embodiments, the light-emitting control sub-circuit 40 fur-
ther includes a plurality of switch transistors in parallel with
the seventh transistor T7. In some other embodiments, the
light-emitting control sub-circuit 40 further includes the
plurality of switch transistors in parallel with the sixth
transistor T6 and the plurality of switch transistors in parallel
with the seventh transistor T7. The above are merely some
exemplars of the light-emitting control sub-circuit 40, other
structures having the same functions with the light-emitting
control sub-circuit 40 will not be repeated herein, but all
should belong to the protection scope of the present disclo-
sure.

[0075] As shown in FIGS. 4 and 5, the light emitting
sub-circuit 50 includes the light-emitting device L. In some
embodiments, as shown in FIG. 4, the anode of the light-
emitting device L is connected to the light-emitting control
sub-circuit 40. In some embodiments, as shown in FIG. 5,
the anode of the light-emitting device L is connected to the
initialization and compensation sub-circuit 10 and the light-
emitting control sub-circuit 40. As shown in FIGS. 4 and 5,
a cathode of the light-emitting device L is connected to the
second voltage end V2.
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[0076] Tt will be noted that, a type of the transistor in each
of the sub-circuits is not limited. In some embodiments, the
driving transistor Td, the first transistor T1, the second
transistor T2, the third transistor T3, the fourth transistor T4,
the fifth transistor T5, the sixth transistor T6 and the seventh
transistor T7 are N-type transistors. In some other embodi-
ments, the driving transistor Td, the first transistor T1, the
second transistor T2, the third transistor T3, the fourth
transistor T4, the fifth transistor T5, the sixth transistor T6
and the seventh transistor T7 are P-type transistors. The
following embodiments of the present disclosure are all
illustrated by taking the transistors being the P-type transis-
tors for example.

[0077] Afirst electrode of each of the transistors is a drain
electrode, and a second electrode thereof is a source elec-
trode. Alternatively, the first electrode of each of the tran-
sistors is a source electrode, and the second electrode thereof
is a drain electrode.

[0078] The transistors in the pixel circuit can be divided
into enhancement type transistors and depletion type tran-
sistors according to the difference of conductive methods of
the transistors. The type is not limited in the embodiments of
the present disclosure.

[0079] Some embodiments of the present disclosure are all
illustrated by taking the first voltage end V1 inputting a high
level, and the second voltage end V2 inputting a low level
or the second voltage end V2 being grounded as an example.
Terms “high” and “low” here only indicate the relative
magnitude relationship between the input voltages.

[0080] Based on the above description of each of the
sub-circuits by their exemplary realizations, an exemplary
driving process of the OLED pixel circuit shown in FIG. 5
1s described in detail below with reference to the timing of
FIG. 6. As shown in FIG. 6, by using this OLED pixel
circuit, the display process (i.c.. the driving process of the
OLED pixel circuit) of each frame of image is divided into
a first phase P1 and a second phase P2.

[0081] In the first phase P1 of a frame, a low level turn-on
signal is output via the first signal end S1, and high level
turn-off signals are output via both of the third signal end S3
and the enable signal end EM. An equivalent circuit diagram
of the OLED pixel circuit shown in FIG. 5 is shown as FIG.
7, the second transistor T2, the third transistor T3, the fourth
transistor T4 and the fifth transistor T5 are all turned on,
while the first transistor T1, the sixth transistor T6 and the
seventh transistor T7 are all turned off. In all the equivalent
circuit diagrams, the transistors in the turn-off state are
expressed by a symbol “x”.

[0082] The second transistor T2 is turned on, so that a
signal output by the initial voltage end Vini is input to the
gate electrode (i.e., a point “g”) of the driving transistor Td
via the second transistor T2, to initialize the gate of the
driving transistor Td. If the signal output by the initial
voltage end Vini is a reset voltage and the signal is denoted
as Vr, a voltage of the gate electrode (the point “g”) of the
driving transistor Td is Vr. Since a voltage of the first
electrode (a point “s”) of the driving transistor Td is a supply
voltage (denoted as VDD) output via the first voltage end
V1, and Vr-VDD<Vth (Vth is the threshold voltage), the
driving transistor Td is turned on.

[0083] The fourth transistor T4 is turned on, so that the
signal output via the initial voltage end Vini is input to the
anode of the light-emitting device L via the fourth transistor
T4, to initialize the anode of the light-emitting device L. In
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order to avoid the light-emitting device L emitting light, Vr
needs to satisfy that Vr<VSS+Vth_oled, wherein Vth_oled
is a threshold voltage of the light-emitting device, and VSS
is the supply voltage output via the second voltage end V2.
[0084] Meanwhile, the third transistor T3 is turned on, so
that the voltage of the first electrode (the point “s”) of the
driving transistor Td is released until the voltage of the first
electrode (the point “s”) is Vr-Vth, and then the driving
transistor Td is turned off.

[0085] In addition, the fifth transistor T5 is turned on, so
that a data signal output via the second signal end S2 store
into the reservoir capacitor Cst by means of the fifth tran-
sistor T5. If the data signal output via the second signal end
V2 is Vdata, a voltage of the first end (a point “n”) of the
reservoir capacitor Cst is Vdata.

[0086] After the first phase P1 is over, a voltage at the
point “g” is Vr, a voltage at the point “s” is Vr=Vth, and a
voltage at the point “n” is Vdata.

[0087] In the second phase P2 of the frame, for example
in a first sub-phase P2, a low level turn-on signal is output
via the third signal end S3, and high level turn-off signals are
output via both of the first signal end S1 and the enable
signal end EM. An equivalent circuit diagram of the OLED
pixel circuit shown in FIG. 5 is shown as FIG. 8, the first
transistor T1 is turned on, while the second transistor T2, the
third transistor T3, the fourth transistor T4, the fifth transis-
tor T5, the sixth transistor T6 and the seventh transistor T7
are all turned off.

[0088] The first transistor T1 is turned on, so that the
reservoir capacitor Cst transmits a data signal stored therein
to the gate electrode of the driving transistor Td via the first
transistor T1, to drive the driving transistor Td to be turned
on. Here, the voltage at the point “g” is Vdata, the voltages
at other points do not change.

[0089] It will be noted that, in order to ensure that the
driving transistor Td can be turned on, the condition
Vdata<Vr should be satisfied, so that Vgs of the driving
transistor Td is less than its Vth, that is, Vgs<Vth.

[0090] After the first sub-phase P2' of the second phase P2
is over, the voltage at the point “g” is Vdata, the voltage at

the point “s” is Vr=Vth, and the voltage at the point “n” is
Vdata.

[0091] In the second phase P2 of the frame, for example
in a second sub-phase P2", low level turn-on signals are
output via both of the third signal end S3 and the enable
signal end EM, and a high level turn-off signal is output via
the first signal end S1. Based on this, an equivalent circuit
diagram of the OLED pixel circuit shown in FIG. 5 is shown
as FIG. 9, the first transistor T1, the sixth transistor T6 and
the seventh transistor T7 are all turned on, while the second
transistor T2, the third transistor T3, the fourth transistor T4
and the fifth transistor T5 are all turned off.

[0092] The sixth transistor T6 is turned on, so that the
supply voltage output via the first voltage end V1 is input to
the first electrode of the driving transistor Td via the sixth
transistor T6, i.e., the voltage at the point “s” is VDD. The
voltage at the point “s” is jumped to VDD from Vr-Vth, and
a jumping value is AV=VDD-(Vr-Vth). Based on this,
according to a bootstrap effect of the capacitor, the voltage
of the first end (the point “n”) of the reservoir capacitor Cst
is changed to Vdata+AV=Vdata+VDD-(Vr-Vth), mean-
while, the voltage at the point “g” is also Vdata+VDD-(Vr-
Vth).
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[0093] The seventh transistor T7 is turned on, so that a
driving signal output by the driving transistor Td is trans-
mitted to the anode of the light-emitting device L via the
seventh transistor T7. Meanwhile, the supply voltage output
via the second voltage end V2 is input to the cathode of the
light-emitting device L, the light-emitting device L emits
light under control of a driving signal output by the driving
transistor Td and the supply voltage VSS output by the
second voltage end V2.

[0094] Inother words, in the second sub-phase P2" (i.e., in
the light emitting process) of the second phase P2, the
voltage at the point “g” is Vdata+VDD-(Vr-Vth), the
voltage at the point “s” is VDD, and the voltage of the point
“n” 1s Vdata+VDD-(Vr-Vith).

[0095] According to a saturation current formula of the
driving transistor Td, it can be obtained:

lds = k(Vgs — Vih)?

k[Vdata+ VDD — (Vr = Vih) = VDD - Vih]*

k(Vdata - Vri*o

B2 = b2l = b2 —

[0096] Where, K=W/LxCxu, W/L is a width to length
ratio, C is a capacitance of a channel insulating layer, and u
is a channel carrier mobility.

[0097] It can be seen that, the driving current of the
driving transistor Td has been unaffected by the VDD and
the Vth, and only relates to the Vdata and the Vr. An
influence of the threshold voltage Vth of the driving tran-
sistor Td on a luminance brightness of the light-emitting
device L is eliminated, and an influence caused by a voltage
drop of VDD is eliminated.

[0098] In some embodiments, in order to simplify the
structure of the pixel circuit, and reduce the cost of driving
the IC, as shown in FIG. 10, low level turn-on signals are
output via both of the third signal end S3 and the enable
signal end EM and a high level turn-off signal is output via
the first signal end S1 in the first sub-phase P2' of the second
phase P2 of the frame, which is the same as FIG. 6. Based
on this, in the second phase P2 (including the first sub-phase
P2' and the second sub-phase P2") of the frame, the equiva-
lent circuit diagram of the OLED pixel circuit shown in FIG.
5 is shown as FIG. 9, the first transistor T1, the sixth
transistor T6 and the seventh transistor T7 are all turned on,
while the second transistor T2, the third transistor T3, the
fourth transistor T4 and the fifth transistor T5 are all turned
off.

[0099] The first transistor T1 is turned on, so that the
reservoir capacitor Cst transmits the data signal stored
therein to the gate electrode of the driving transistor Td, to
drive the driving transistor Td to be turned on.

[0100] Meanwhile, the sixth transistor T6 is turned on, so
that the supply voltage output via the first voltage end V1 is
input to the first electrode of the driving transistor Td via the
sixth transistor T6, here, the voltage at the point “s” is VDD.
Since the voltage at the point “s” is jumped to VDD from
Vr-Vth, and the jumping value is AV=VDD-(Vr-Vth), the
voltage of the first end (the point “n”) of the reservoir
capacitor Cst is changed to Vdata+AV=Vdata+VDD-(Vr-

Vth) according to the bootstrap effect of the capacitor. Since
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the first transistor T1 is in a turn-on state, the voltage at the
point “g” is also Vdata+VDD-(Vr-Vth).

[0101] The seventh transistor T7 is turned on, so that the
driving signal output by the driving transistor Td is trans-
mitted to the anode of the light-emitting device L via the
seventh transistor T7. Meanwhile, the supply voltage output
by the second voltage end V2 is input to the cathode of the
light-emitting device L, the light-emitting device L emits
light under control of the driving signal output by the driving
transistor Td and the supply voltage VSS output by the
second voltage end V2.

[0102] In other words, in the second phase P2, the voltage
at the point “g” is Vdata+VDD-(Vr-Vth), the voltage of the
point “s” is VDD, and the voltage at the point “n” is
Vdata+VDD-(Vr-Vth).

[0103] In a case where the value obtained from an opera-
tion that a gate-source voltage Vgs of the driving transistor
Td minus the threshold voltage Vth of the driving transistor
Td is larger than a drain-source voltage Vds of the driving
transistor Td, i.e., Vgs-Vth>Vds, the driving transistor Td is
in a saturation turn-on state. The driving current Ids flowing
through the driving transistor Td is:

Ids = =k(Vgs — Vih)?

k[Vdata + VDD — (Vr = Vi) - VDD — Vih]*

02— b2 = 2] —

k(Vdata— Vr*o

[0104] It can be seen that, the current flowing through the
driving transistor Td is only related to the data voltage
output via the second signal end S2 for realizing a display
and the reset voltage output via the initial voltage end Vini,
and independent from the threshold voltage Vth of the
driving transistor Td. So that the influence of the threshold
voltage Vth of the driving transistor Td on the luminance
brightness of the light-emitting device L is eliminated,
thereby improving the uniformity of the luminance bright-
ness of the light-emitting device L. In addition, the current
flowing through the driving transistor Td is also independent
from the supply voltage VDD output via the first voltage end
V1, thereby eliminating the influence caused by the voltage
drop of the VDD, and further improving the uniformity of
the luminance brightness of the light-emitting device L.

[0105] A fact obtained by performing a simulation experi-
ment for the OLED pixel circuit provided by the embodi-
ments of the present disclosure is as follows. In a case where
the AVth of the driving transistor Td is equal to 1V, the
current uniformity of the pixel circuit reaches 87.6%,
wherein the AVth is a variation of the Vth. That is, when a
variation of the Vth ranges within 1V (for example the Vth
ranges from -2V to -=3V), the current uniformity of the pixel
circuit reaches 87.6%. It can be seen that, the OLED pixel
circuit has a better compensation effect for a drift of the
threshold voltage.

[0106] In a case where AVDD=0.5V, the current unifor-
mity is about 94%. The AVDD is a variation of the VDD.
That is, in a case where the variation of the VDD ranges
within 0.5V (for example the VDD ranges from 4.1V to
4.6V), the current uniformity reaches to 94%. It can be seen
that, the OLED pixel circuit has a better compensation effect
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for the voltage drop of the VDD, which is beneficial to the
design and arrangement of the VDD line in the display
panel.

[0107] Some embodiments of the present disclosure pro-
vide a display apparatus. The display apparatus includes the
OLED pixel circuit.

[0108] The display apparatus includes a plurality of pixel
units which are arranged in an array, each of the plurality of
pixel units includes any one of the OLED pixel circuits as
described above. The display apparatus provided by the
embodiments of the present disclosure has the same benefi-
cial effects with the OLED pixel circuit. Since the OLED
pixel circuit has been described in detail in the aforemen-
tioned embodiments, it will not be repeated herein.

[0109] Some embodiments of the present disclosure fur-
ther provide a method for driving an OLED pixel circuit. As
shown in FIG. 11, the method includes:

[0110] S10. in a first phase P1 of a frame, an initialization
and compensation sub-circuit 10 inputs a reset signal output
via an initial voltage end Vini to a driving sub-circuit 30, the
driving sub-circuit 30 is initialized and a threshold voltage
of the driving sub-circuit 30 is compensated under control of
a signal from a first signal end S1. A data writing sub-circuit
20 inputs a data signal output via a second signal end S2 to
the driving sub-circuit 30 under control of the signal from
the first signal end S1, to store the data signal into the driving
sub-circuit 30.

[0111] In some embodiments, as shown in FIG. 4, the
driving sub-circuit 30 includes a first transistor T1, a driving
transistor Td and a reservoir capacitor Cst. The initialization
and compensation sub-circuit 10 includes a second transistor
T2, a third transistor T3. The data writing sub-circuit 20
includes a fifth transistor T5.

[0112] The first signal end S1 inputs a turn-on signal, to
control the second transistor T2, the third transistor T3 and
the fifth transistor T5 to be turned on. A reset signal output
by the initial voltage end Vini is input to the driving
transistor Td via the second transistor T2, the driving tran-
sistor Td is initialized and the threshold voltage of the
driving transistor Td is compensated. A data signal output by
the second signal end S2 is input to the reservoir capacitor
Cstvia the fifth transistor T5, to store the data signal into the
reservoir capacitor Cst.

[0113] In some embodiments, as shown in FIG. 5, the
initialization and compensation sub-circuit 10 further
includes a fourth transistor T4. The method further includes
the following contents.

[0114] The first signal end S1 inputs a turn-on signal, to
control the fourth transistor T4 to be turned on. The reset
signal output by the initial voltage end Vini is input to the
light emitting sub-circuit 50 via the fourth transistor T4 to
initialize the light emitting sub-circuit 50.

[0115] S20. in a second phase P2 of the frame, a light-
emitting control sub-circuit 40 inputs a supply voltage
output by a first voltage end V1 to the driving sub-circuit 30
under control of a signal from an enable signal end EM. The
driving sub-circuit 30 outputs a driving signal under control
of a signal from a third signal end S3. The light-emitting
control sub-circuit 40 inputs the driving signal output by the
driving sub-circuit 30 to a light emitting sub-circuit 50 under
control of the signal from the enable signal end EM. The
light emitting sub-circuit 50 emits light under a driving of a
second voltage end V2 and a driving signal output by the
light-emitting control sub-circuit 40.
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[0116] The light-emitting control sub-circuit 40 includes a
sixth transistor T6 and a seventh transistor T7.

[0117] Insome embodiments, as shown in FIG. 6, in a first
sub-phase P2' of the second phase P2 of the frame, the third
signal end S3 inputs a turn-on signal, and the reservoir
capacitor Cst transmits the data signal stored therein to a
gate electrode of the driving transistor Td via the first
transistor T1. In a second sub-phase P2" of the second phase
P2 of the frame, while the third signal end S3 inputs a
turn-on signal continuously, the enable signal end EM inputs
a turn-on signal.

[0118] In other words, in the first sub-phase P2' of the
second phase P2 of the frame, the third signal end S3 inputs
a turn-on signal, to control the first transistor T1 to be turned
on, and the reservoir capacitor Cst transmits the data signal
stored therein to the gate electrode of the driving transistor
Td via the first transistor T1, to control the driving transistor
Td to be turned on.

[0119] In the second sub-phase P2" of the second phase P2
of the frame, the third signal end S3 inputs a turn-on signal
to control the first transistor T1 to be turned on. The enable
signal end EM inputs a turn-on signal to control the sixth
transistor T6 and the seventh transistor T7 to be turned on.
The supply voltage output by the first voltage end V1 is
input to the driving transistor Td via the sixth transistor T6.
The driving transistor Td outputs the driving signal under
control of the data signal and the supply voltage, and the
driving signal is transmitted to the light emitting sub-circuit
50 via the seventh transistor T7.

[0120] The light emitting sub-circuit 50 emits light under
control of the driving signal and the supply voltage output
via the second voltage end V2.

[0121] In some other embodiments, as shown in FIG. 10,
in the second phase P2 of the frame, turn-on signals are
output via both of the third signal end S3 and the enable
signal end EM simultaneously.

[0122] Inother words, in the second phase P2 of the frame,
a turn-on signal is output via the third signal end S3 to
control the first transistor T1 to be turned on. The reservoir
capacitor Cst transmits the data signal stored therein to the
gate electrode of the driving transistor Td via the first
transistor T1, to control the driving transistor Td to be turned
on.

[0123] Meanwhile, the enable signal end EM inputs a
turn-on signal, to control the sixth transistor T6 and the
seventh transistor T7 to be turned on. The supply voltage
output via the first voltage end V1 is input to the driving
transistor Td via the sixth transistor T6. The driving tran-
sistor Td outputs the driving signal under control of the data
signal and the supply voltage. The driving signal is trans-
mitted to the light emitting sub-circuit 50 via the seventh
transistor T7.

[0124] The light emitting sub-circuit 50 emits light under
control of the driving signal output by the driving transistor
Td and the supply voltage output via the second voltage end
V2.

[0125] The method for driving the OLED pixel circuit
provided by the embodiments of the present disclosure
compensates the threshold voltage generated by the driving
sub-circuit 30 through providing the initialization and com-
pensation sub-circuit 10 in the OLED pixel circuit. In this
case, if the same data signal is written into the OLED pixel
circuits in different regions of the display panel, the different
OLED pixel circuits may not have a difference in the
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threshold voltage, and thus the current supplied to the OLED
devices in different regions may not be different. Therefore
the problem that the display panel brightness is unevenly
displayed may be avoided.

[0126] The above description is merely some exemplary
embodiments of the present disclosure, but the scope of the
present disclosure is not limited thereto, and changes or
substitutions within the technical scope of the disclosure that
can be easily though by those person skilled in the art should
be considered to be within protection scope of the present
disclosure. Therefore, the protection scope of the present
disclosure should be subject to the protection scope of the
claims.

What is claimed is:

1. An OLED pixel circuit, comprising:

an initialization and compensation sub-circuit, connected
to a driving sub-circuit, a first signal end and an initial
voltage end, and configured to initialize the driving
sub-circuit and compensate a threshold voltage of the
driving sub-circuit according to a signal input by the
initial voltage end under control of a signal from the
first signal end;

a data writing sub-circuit, connected to the driving sub-
circuit, the first signal end and a second signal end, and
configured to input a signal of the second signal end to
the driving sub-circuit under control of a signal from
the first signal end;

a light-emitting control sub-circuit, connected to the driv-
ing sub-circuit, a light emitting sub-circuit, an enable
signal end and a first voltage end; and configured to
input a signal of the first voltage end to the driving
sub-circuit, and to input a driving signal output by the
driving sub-circuit to the light emitting sub-circuit
under control of a signal from the enable signal end;

the driving sub-circuit, further connected to a third signal
end, and configured to output the driving signal under
control of a signal from the third signal end and in a
case of the signal of the first voltage end being input to
the driving sub-circuit; and

the light emitting sub-circuit, further connected to a
second voltage end, and configured to emit light under
a driving of the second voltage end and the driving
signal output by the light-emitting control sub-circuit.

2. The OLED pixel circuit according to claim 1, wherein,
the enable signal end and the third signal end are connected
with a same signal input end.

3. The OLED pixel circuit according to claim 1, wherein,
the initialization and compensation sub-circuit is further
connected to the light emitting sub-circuit, and is configured
to initialize the light emitting sub-circuit according to a
signal input by the initial voltage end under control of a
signal from the first signal end.

4. The OLED pixel circuit according to claim 1, wherein,
the driving sub-circuit comprises a first transistor, a driving
transistor and a reservoir capacitor, wherein

a first end of the reservoir capacitor is connected to the
data writing sub-circuit, and a second end of the
reservoir capacitor is connected to a first electrode of
the driving transistor;

a gate electrode of the first transistor is connected to the
third signal end, a first electrode of the first transistor is
connected to the first end of the reservoir capacitor, and
a second electrode of the first transistor is connected to
a gate electrode of the driving transistor; and
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the gate electrode of the driving transistor is further
connected to the initialization and compensation sub-
circuit, the first electrode of the driving transistor is
further connected to the light-emitting control sub-
circuit, and a second electrode of the driving transistor
is connected to the initialization and compensation
sub-circuit and the light-emitting control sub-circuit.

5. The OLED pixel circuit according to claim 1, wherein,
the initialization and compensation sub-circuit comprises a
second transistor and a third transistor, wherein

a gate electrode of the second transistor is connected to

the first signal end, a first electrode of the second
transistor is connected to the initial voltage end, and a
second electrode of the second transistor is connected
to the driving sub-circuit; and

a gate electrode of the third transistor is connected to the

first signal end, a first electrode of the third transistor is
connected to the first electrode of the second transistor,
and a second electrode of the third transistor is con-
nected to the driving sub-circuit.

6. The OLED pixel circuit according to claim 5, wherein,
the initialization and compensation sub-circuit further com-
prises a fourth transistor, wherein

a gate electrode of the fourth transistor is connected to the

first signal end, a first electrode of the fourth transistor
is connected to the initial voltage end, and a second
electrode of the fourth transistor is connected to the
light emitting sub-circuit.

7. The OLED pixel circuit according to claim 1, wherein,
the data writing sub-circuit comprises a fifth transistor,
wherein

a gate electrode of the fifth transistor is connected to the

first signal end, a first electrode of the fifth transistor is
connected to the second signal end, and a second
electrode of the fifth transistor is connected to the
driving sub-circuit.

8. The OLED pixel circuit according to claim 1, wherein,
the light-emitting control sub-circuit comprises a sixth tran-
sistor and a seventh transistor, wherein

a gate electrode of the sixth transistor is connected to the

enable signal end, a first electrode of the sixth transistor
is connected to the first voltage end, and a second
electrode of the sixth transistor is connected to the
driving sub-circuit; and

a gate electrode of the seventh transistor is connected to

the enable signal end, a first electrode of the seventh
transistor is connected to the driving sub-circuit, and a
second electrode of the seventh transistor is connected
to the light emitting sub-circuit.

9. The OLED pixel circuit according to claim 1, wherein,
the driving sub-circuit comprises a first transistor, a driving
transistor and a reservoir capacitor; the initialization and
compensation sub-circuit comprises a second transistor, a
third transistor and a fourth transistor; the data writing
sub-circuit comprises a fifth transistor; the light-emitting
control sub-circuit comprises a sixth transistor and a seventh
transistor; and the light emitting sub-circuit comprises a
light-emitting device, wherein

a gate electrode of the fifth transistor is connected to the

first signal end, a first electrode of the fifth transistor is
connected to the second signal end, and a second
electrode of the fifth transistor is connected to a first
end of the reservoir capacitor;
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a second end of the reservoir capacitor is connected to a
first electrode of the driving transistor; a gate electrode
of the first transistor is connected to the third signal
end, a first electrode of the first transistor is connected
to the first end of the reservoir capacitor, and a second
electrode of the first transistor is connected to a gate
electrode of the driving transistor and a second elec-
trode of the second transistor; the gate electrode of the
driving transistor is further connected the second elec-
trode of the second transistor, the first electrode of the
driving transistor is further connected to a second
electrode of the sixth transistor, and a second electrode
of the driving transistor is connected to a second
electrode of the third transistor and a first electrode of
the seventh transistor;

a gate electrode of the sixth transistor is connected to the
enable signal end, and a first electrode of the sixth
transistor is connected to the first voltage end; a gate
electrode of the seventh transistor is connected to the
enable signal end, and a second electrode of the seventh
transistor is connected to an anode of the light-emitting
device;

a gate electrode of the second transistor is connected to
the first signal end, and a first electrode of the second
transistor is connected to the initial voltage end; a gate
electrode of the third transistor is connected to the first
signal end, and a first electrode of the third transistor is
connected to the initial voltage end; a gate electrode of
the fourth transistor is connected to the first signal end,
a first electrode of the fourth transistor is connected to
the initial voltage end, and a second electrode of the
fourth transistor is connected to the anode of the
light-emitting device; and

a cathode of the light-emitting device is connected to the
second voltage end.

10. A display apparatus, comprising the OLED pixel
circuit of claim 1, wherein, the OLED pixel circuit com-
prises:

an initialization and compensation sub-circuit, connected
to a driving sub-circuit, a first signal end and an initial
voltage end, and configured to initialize the driving
sub-circuit and compensate a threshold voltage of the
driving sub-circuit according to a signal input by the
initial voltage end under control of a signal from the
first signal end;

a data writing sub-circuit, connected to the driving sub-
circuit, the first signal end and a second signal end, and
configured to input a signal of the second signal end to
the driving sub-circuit under control of a signal from
the first signal end;

a light-emitting control sub-circuit, connected to the driv-
ing sub-circuit, a light emitting sub-circuit, an enable
signal end and a first voltage end, and configured to
input a signal of the first voltage end to the driving
sub-circuit, and to input a driving signal output by the
driving sub-circuit to the light emitting sub-circuit
under control of a signal from the enable signal end,;

the driving sub-circuit, further connected to a third signal
end, and configured to output the driving signal under
control of a signal from the third signal end and in a
case of the signal of the first voltage end being input to
the driving sub-circuit; and

a light emitting sub-circuit, further connected to a second
voltage end, and configured to emit light under a

May 30, 2019

driving of the second voltage end and the driving signal
input by the light-emitting control sub-circuit.

11. A method for driving an OLED pixel circuit, com-
prising:

in a first phase of a frame, by a initialization and com-

pensation sub-circuit, inputting a reset signal output via
an initial voltage end to a driving sub-circuit, initializ-
ing the driving sub-circuit and compensating a thresh-
old voltage of the driving sub-circuit under control of
a signal from a first signal end; inputting, by a data
writing sub-circuit, a data signal output via a second
signal end to the driving sub-circuit under control of the
signal from the first signal end, to store the data signal
into the driving sub-circuit;

in a second phase of the frame, inputting, by a light-

emitting control sub-circuit, a supply voltage output via
a first voltage end to the driving sub-circuit under
control of a signal from an enable signal end; output-
ting, by the driving sub-circuit, a driving signal under
control of a signal from a third signal end; inputting, by
the light-emitting control sub-circuit, the driving signal
output by the driving sub-circuit to a light emitting
sub-circuit under control of a signal from the enable
signal end; and emitting light, by the light emitting
sub-circuit under a driving of the driving signal input
by the light-emitting control sub-circuit and a second
voltage end.

12. The method according to claim 11, wherein, the
driving sub-circuit comprises a first transistor, a driving
transistor and a reservoir capacitor; the initialization and
compensation sub-circuit comprises a second transistor and
a third transistor; and the data writing sub-circuit comprises
a fifth transistor, the method further comprises:

in the first phase of the frame,

inputting, via the first signal end, a turn-on signal to

control the second transistor, the third transistor and the
fifth transistor to be turned on;
inputting the reset signal output via the initial voltage end
to the driving transistor via the second transistor, to
initialize the driving transistor and compensate a
threshold voltage of the driving transistor; and

inputting the data signal output via the second signal end
to the reservoir capacitor via the fifth transistor and
storing the same into the reservoir capacitor.
13. The method according to claim 12, wherein, the
initialization and compensation sub-circuit further com-
prises a fourth transistor, in the first phase of the frame, the
method further comprises:
Inputting, via the first signal end, a turn-on signal to
control the fourth transistor to be turned on; and

inputting the reset signal output via the initial voltage end
to the light emitting sub-circuit via the fourth transistor
to initialize the light emitting sub-circuit.

14. The method according to claim 12, wherein, the
light-emitting control sub-circuit comprises a sixth transistor
and a seventh transistor, the method further comprises:

in the second phase of the frame,

inputting, via the third signal end, a turn-on signal to

control the first transistor to be turned on; and trans-
mitting, by the reservoir capacitor, the data signal
stored therein to a gate electrode of the driving tran-
sistor via the first transistor, to control the driving
transistor to be turned on;
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inputting, via the enable signal end, a turn-on signal to
control the sixth transistor and the seventh transistor to
be turned on; inputting a supply voltage output via the
first voltage end to the driving transistor via the sixth
transistor; outputting, by the driving transistor, the
driving signal under control of the data signal and the
supply voltage, and transmitting the driving signal to
the light emitting sub-circuit via the seventh transistor;
and

the light emitting sub-circuit emitting light under control

of the driving signal and the supply voltage output by
the second voltage end.

15. The method according to claim 14, wherein, in the
second phase of the frame, the third signal end and the
enable signal end input turn-on signals simultaneously; or,

in a first sub-phase of the second phase of the frame, the

third signal end inputs a turn-on signal; and the reser-
voir capacitor transmits the data signal stored therein to
the gate electrode of the driving transistor via the first
transistor; and in a second sub-phase of the second
phase of the frame, while the third signal end inputs a
turn-on signal continuously, the enable signal end
inputs a turn-on signal.
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