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PIXEL DRIVING CIRCUIT, PIXEL DRIVING
METHOD, DISPLAY APPARATUS AND
METHOD FOR CONTROLLING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a national phase entry under 35 USC
371 of International Patent Application No. PCT/CN2019/
104589 filed on Sep. 5, 2019, which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies, and in particular, to a pixel driving circuit, a
pixel driving method, a display panel, a display apparatus
and a method for controlling the same.

BACKGROUND

Micro light-emitting diode (Micro LED) display appara-
tuses are attracting wide attention due to advantages of high
luminous efficiency, low power consumption, and strong
resistance to water and oxygen.

SUMMARY

In an aspect, a pixel driving circuit is provided, including:
a driving sub-circuit configured to supply a driving signal to
an element to be driven, a detection sub-circuit electrically
connected to a detection control signal terminal and a
detection node and configured to detect a voltage value of
the detection node in response to a detection control signal
received at the detection control signal terminal. The detec-
tion node is equivalent to a point on a connection line
between the driving sub-circuit and the element to be driven.

In some embodiments, the detection sub-circuit includes
a first transistor. A control electrode of the first transistor is
electrically connected to the detection control signal termi-
nal, a first electrode of the first transistor is electrically
connected to the detection node, and a second electrode of
the first transistor is configured to output the voltage value
of the detection node.

In some embodiments, the pixel driving circuit further
includes a compensation sub-circuit electrically connected
to a compensation control signal terminal, a compensation
data signal terminal, the detection node and a compensation
output terminal. The compensation sub-circuit is configured
to transmit the driving signal supplied by the driving sub-
circuit from the detection node to the compensation output
terminal according to a first compensation data signal
received at the compensation data signal terminal and in
response to a compensation control signal received at the
compensation control signal terminal.

In some embodiments, the compensation sub-circuit
includes an input unit, a storage unit and a compensation
control unit. The input unit is electrically connected to the
compensation control signal terminal, the compensation data
signal terminal and the storage unit, and is configured to
write the first compensation data signal into the storage unit
in response to the compensation control signal. The storage
unit is also electrically connected to the compensation
control unit, and is configured to generate and store a second
compensation data signal according to the written first
compensation data signal, and to output the second com-
pensation data signal to the compensation control unit. The
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2

compensation control unit is also electrically connected to
the detection node and the compensation output terminal,
and is configured to turn on a connection circuit between the
detection node and the compensation output terminal in
response to the second compensation data signal.

In some embodiments, the input unit includes a second
transistor. A control electrode of the second transistor is
electrically connected to the compensation control signal
terminal, a first electrode of the second transistor is electri-
cally connected to the compensation data signal terminal,
and a second electrode of the second transistor is electrically
connected to the storage unit.

In some embodiments, the storage unit includes a first
inverter and a second inverter. A first terminal of the first
inverter is electrically connected to the input unit and a
fourth terminal of the second inverter, a second terminal of
the first inverter is electrically connected to a first voltage
terminal, a third terminal of the first inverter is electrically
connected to a second voltage terminal, and a fourth termi-
nal of the first inverter is electrically connected to the
compensation control unit and a first terminal of the second
inverter. A second terminal of the second inverter is elec-
trically connected to the first voltage terminal, and a third
terminal of the second inverter is electrically connected to
the second voltage terminal.

In some embodiments, the first inverter includes a third
transistor and a fourth transistor, and the second inverter
includes a fifth transistor and a sixth transistor. Each of the
third transistor and the fifth transistor is one of P-type
transistor and N-type transistor, and each of the fourth
transistor and the sixth transistor is another one of P-type
transistor and N-type transistor. A control electrode of the
third transistor is electrically connected to the input unit, a
second electrode of the fifth transistor and a second elec-
trode of the sixth transistor, a first electrode of the third
transistor is electrically connected to the first voltage termi-
nal, and a second electrode of the third transistor is electri-
cally connected to a second electrode of the fourth transistor,
a control electrode of the fifth transistor, a control electrode
of the sixth transistor and the compensation control unit. A
control electrode of the fourth transistor is electrically
connected to the input unit, the second electrode of the fifth
transistor and the second electrode of the sixth transistor, a
first electrode of the fourth transistor is electrically con-
nected to the second voltage terminal, and the second
electrode of the fourth transistor is further electrically con-
nected to the control electrode of the fifth transistor, the
control electrode of the sixth transistor and the compensa-
tion control unit. A first electrode of the fifth transistor is
electrically connected to the first voltage terminal, and the
second electrode of the fifth transistor is electrically con-
nected to the second electrode of the sixth transistor. A first
electrode of the sixth transistor is electrically connected to
the second voltage terminal.

In some embodiments, the compensation control unit
includes a seventh transistor. A control electrode of the
seventh transistor is electrically connected to the storage
unit, a first electrode of the seventh transistor is electrically
connected to the detection node, and a second electrode of
the seventh transistor is electrically connected to the com-
pensation output terminal.

In some embodiments, the detection sub-circuit includes
a first transistor. A control electrode of the first transistor is
electrically connected to the detection control signal termi-
nal, a first electrode of the first transistor is electrically
connected to the detection node, and a second electrode of
the first transistor is configured to output the voltage value
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of the detection node. The compensation sub-circuit
includes a second transistor, a third transistor, a fourth
transistor, a fifth transistor, a sixth transistor and a seventh
transistor. Each of the third transistor and the fifth transistor
is one of P-type transistor and N-type transistor, and each of
the fourth transistor and the sixth transistor is another one of
P-type transistor and N-type transistor. A control electrode
of the second transistor is electrically connected to the
compensation control signal terminal, a first electrode of the
second transistor is electrically connected to the compensa-
tion data signal terminal, and a second electrode of the
second transistor is electrically connected to a control elec-
trode of the third transistor and a control electrode of the
fourth transistor. The control electrode of the third transistor
is further electrically connected to a second electrode of the
fifth transistor and a second electrode of the sixth transistor,
a first electrode of the third transistor is electrically con-
nected to a first voltage terminal, and a second electrode of
the third transistor is electrically connected to a second
electrode of the fourth transistor, a control electrode of the
fifth transistor, a control electrode of the sixth transistor and
a control electrode of the seventh transistor. The control
electrode of the fourth transistor is further electrically con-
nected to the second electrode of the fifth transistor and the
second electrode of the sixth transistor, a first electrode of
the fourth transistor is electrically connected to a second
voltage terminal, and the second electrode of the fourth
transistor is electrically connected to the control electrode of
the fifth transistor, the control electrode of the sixth transis-
tor and the control electrode of the seventh transistor. A first
electrode of the fifth transistor is electrically connected to
the first voltage terminal, and the second electrode of the
fifth transistor is electrically connected to the second elec-
trode of the sixth transistor. A first electrode of the sixth
transistor is electrically connected to the second voltage
terminal. A first electrode of the seventh transistor is elec-
trically connected to the detection node, and a second
electrode of the seventh transistor is electrically connected
to the compensation output terminal.

In some embodiments, the first transistor, the second
transistor and the seventh transistor are all P-type transistors
or are all N-type transistors.

In some embodiments, the driving sub-circuit includes a
driving signal control unit and a light-emitting time control
unit. The driving signal control unit is electrically connected
to a current scanning signal terminal, a light-emitting control
signal terminal, a current data signal terminal and the
light-emitting time control unit, and is configured to gener-
ate a driving signal according to a current data signal
received at the current data signal terminal and in response
to a current scanning signal received at the current scanning
signal terminal and a light-emitting control signal received
at the light-emitting control signal terminal, and to transmit
the driving signal to the light-emitting time control unit. The
light-emitting time control unit is electrically connected to a
time scanning signal terminal, a time data signal terminal
and the element to be driven, and is configured to transmit
the driving signal to the element to be driven according to a
time data signal received at the time data signal terminal and
in response to a time scanning signal received at the time
scanning signal terminal, and to control duration for trans-
mitting the driving signal to the element to be driven.

In some embodiments, the driving signal control unit
includes: a current data writing subunit, a compensation
subunit, a first driving subunit, a light-emitting control
subunit and an initialization subunit. The current data writ-
ing subunit is electrically connected to the current scanning
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signal terminal, the current data signal terminal and the first
driving subunit, and is configured to write the current data
signal into the first driving subunit in response to the current
scanning signal. The compensation subunit is electrically
connected to the current scanning signal terminal and the
first driving subunit, and is configured to compensate the
first driving subunit for a threshold voltage in response to the
current scanning signal. The first driving subunit is electri-
cally connected to a third voltage terminal and the light-
emitting control subunit, and is configured to generate and
output the driving signal according to the written current
data signal and a third voltage signal received at the third
voltage terminal. The light-emitting control subunit is elec-
trically connected to the light-emitting control signal termi-
nal, the third voltage terminal, the first driving subunit and
the light-emitting time control unit, and is configured to
transmit the driving signal output by the first driving subunit
to the light-emitting time control unit according to the third
voltage signal and in response to the light-emitting control
signal. The initialization subunit is electrically connected to
a reset signal terminal, an initialization voltage terminal and
the first driving subunit, and is configured to transmit an
initialization voltage signal received at the initialization
voltage terminal to the first driving subunit in response to a
reset signal received at the reset signal terminal, so as to
initialize the first driving subunit. The light-emitting time
control unit includes a time data writing subunit and a
second driving subunit. The time data writing subunit is
electrically connected to the time scanning signal terminal,
the time data signal terminal and the second driving subunit,
and is configured to write the time data signal into the
second driving subunit in response to the time scanning
signal. The second driving subunit is electrically connected
to a common voltage terminal, the driving signal control unit
and the element to be driven, and is configured to transmit
the driving signal to the element to be driven according to
the written time data signal and a common voltage signal
received at the common voltage terminal.

In some embodiments, the current data writing subunit
includes an eighth transistor. A control electrode of the
eighth transistor is electrically connected to the current
scanning signal terminal, a first electrode of the eighth
transistor is electrically connected to the current data signal
terminal, and a second electrode of the eighth transistor is
electrically connected to the first driving subunit. The com-
pensation subunit includes a ninth transistor. A control
electrode of the ninth transistor is electrically connected to
the current scanning signal terminal, and both a first elec-
trode and a second electrode of the ninth transistor are
electrically connected to the first driving subunit. The first
driving subunit includes a driving transistor and a first
capacitor. A control electrode of the driving transistor is
electrically connected to a second terminal of the first
capacitor, a first electrode of the driving transistor is elec-
trically connected to the current data writing subunit and the
light-emitting control subunit, and a second electrode of the
driving transistor is electrically connected to the compen-
sation subunit and the light-emitting control subunit. A first
terminal of the first capacitor is electrically connected to the
third voltage terminal, and the second terminal of the first
capacitor is electrically connected to the compensation sub-
unit. The light-emitting control subunit includes a tenth
transistor and an eleventh transistor. A control electrode of
the tenth transistor is electrically connected to the light-
emitting control signal terminal, a first electrode of the tenth
transistor is electrically connected to the third voltage ter-
minal, and a second electrode of the tenth transistor is
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electrically connected to the first driving subunit. A control
electrode of the eleventh transistor is electrically connected
to the light-emitting control signal terminal, a first electrode
of the eleventh transistor is electrically connected to the first
driving subunit, and a second electrode of the eleventh
transistor is electrically connected to the light-emitting time
control unit. The initialization subunit includes a twelfth
transistor. A control electrode of the twelfth transistor is
electrically connected to the reset signal terminal, a first
electrode of the twelfth transistor is electrically connected to
the initialization voltage terminal, and a second electrode of
the twelfth transistor is electrically connected to the first
driving subunit. The time data writing subunit includes a
thirteenth transistor. A control electrode of the thirteenth
transistor is electrically connected to the time scanning
signal terminal, a first electrode of the thirteenth transistor is
electrically connected to the time data signal terminal, and
a second electrode of the thirteenth transistor is electrically
connected to the time data writing subunit. The second
driving subunit includes a fourteenth transistor and a second
capacitor. A control electrode of the fourteenth transistor is
electrically connected to a first terminal of the second
capacitor, a first electrode of the fourteenth transistor is
electrically connected to the light-emitting control subunit,
and a second electrode of the fourteenth transistor is elec-
trically connected to the element to be driven. The first
terminal of the second capacitor is electrically connected to
the time data writing subunit, and a second terminal of the
second capacitor is electrically connected to the common
voltage terminal.

In another aspect, a pixel driving method is provided,
which is applied to the pixel driving circuit, and the pixel
driving method includes: in a scanning phase, writing the
current data signal into the driving sub-circuit of the pixel
driving circuit; in a light-emitting phase, generating, by the
driving sub-circuit, the driving signal according to the
written current data signal, and supplying, by the driving
sub-circuit, the driving signal to the element to be driven
corresponding to the pixel driving circuit; and in a detection
phase, detecting, by the detection sub-circuit of the pixel
driving circuit, the voltage value of the detection node of the
pixel driving circuit under control of the detection control
signal, and outputting, by the detection sub-circuit of the
pixel driving circuit, the voltage value of the detection node.
The detection phase is within the light-emitting phase.

In some embodiments, the pixel driving circuit further
includes a compensation sub-circuit, the pixel driving
method further includes, after the detection phase: in a
compensation phase, receiving, by the compensation sub-
circuit, the compensation control signal and the first com-
pensation data signal, and transmitting, by the compensation
sub-circuit, the driving signal supplied by the driving sub-
circuit to the compensation output terminal corresponding to
the pixel driving circuit from the detection node according
to the first compensation signal and under control of the
compensation control signal. The compensation phase is
within the light-emitting phase.

In yet another aspect, a display panel is provided, includ-
ing a plurality of sub-pixels. At least one sub-pixel of the
plurality of sub-pixels includes any one of the pixel driving
circuits as described above, and the element to be driven
includes at least one light-emitting diode.

In some embodiments, the pixel driving circuit includes a
compensation sub-circuit, a compensation output terminal
corresponding to each sub-pixel of the at least one sub-pixel
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is electrically connected to a detection node of a pixel
driving circuit of a sub-pixel that emits a same color as and
is adjacent to the sub-pixel.

In some embodiments, the plurality of sub-pixels are
arranged in an array, and the plurality of sub-pixels arranged
in the array include a plurality of rows of sub-pixels emitting
a same color or a plurality of columns of sub-pixels emitting
a same color. In each row of sub-pixels with the same color
or each column of sub-pixels emitting the same color, a
compensation output terminal corresponding to one of every
two adjacent sub-pixels is electrically connected to a detec-
tion node of a pixel driving circuit of another one of the two
adjacent sub-pixels.

In yet another aspect, a display apparatus is provided,
including: any one of the display panels as described above;
and a processor. The processor is electrically connected to
the detection sub-circuit of the pixel driving circuit of at
least one sub-pixel of the display panel, and is configured to
transmit the detection control signal to the detection sub-
circuit connected thereto, and to receive the voltage value of
the detection node detected by the detection sub-circuit
connected thereto, and to determine a working state of the
element to be driven according to the voltage value of the
detection node.

In some embodiments, the pixel driving circuit of the at
least one sub-pixel of the display panel further includes a
compensation sub-circuit, the processor is also electrically
connected to the compensation sub-circuit, and the proces-
sor is further configured to transmit a compensation control
signal and a first compensation data signal to a respective
compensation sub-circuit in response that it is determined
that the working state of the element to be driven is
open-circuited.

In yet another aspect, a method for controlling a display
apparatus is provided, which is applied to any one of the
display apparatuses as described above, and the method for
controlling the display apparatus includes: transmitting the
detection control signal to the detection sub-circuit of the
pixel driving circuit of the display panel, so as to control the
detection sub-circuit to detect the voltage value of the
detection node of the pixel driving circuit; receiving the
voltage value of the detection node output by the detection
sub-circuit; and determining the working state of the ele-
ment to be driven according to the voltage value of the
detection node.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe technical solutions in embodiments of
the present disclosure more clearly, accompanying drawings
to be used in the description of embodiments will be
introduced 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 these drawings.

FIG. 1 is a schematic diagram of a pixel driving circuit,
in accordance with some embodiments of the present dis-
closure;

FIG. 2 is a schematic diagram of another pixel driving
circuit, in accordance with some embodiments of the present
disclosure;

FIG. 3 is a schematic diagram of yet another pixel driving
circuit, in accordance with some embodiments of the present
disclosure;

FIG. 4 is a schematic diagram of yet another pixel driving
circuit, in accordance with some embodiments of the present
disclosure;
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FIG. 5 is a schematic diagram of yet another pixel driving
circuit, in accordance with some embodiments of the present
disclosure;

FIG. 6 is a schematic diagram of a compensation sub-
circuit of a pixel driving circuit, in accordance with some
embodiments of the present disclosure;

FIG. 7 is a flow diagram of a pixel driving method, in
accordance with some embodiments of the present disclo-
sure;

FIG. 8 is a flow diagram of another pixel driving method,
in accordance with some embodiments of the present dis-
closure;

FIG. 9 is a timing signal diagram of a pixel driving
method, in accordance with some embodiments of the
present disclosure;

FIG. 10 is a schematic diagram showing a structure of a
display panel, in accordance with some embodiments of the
present disclosure;

FIG. 11 is a schematic diagram showing a connection
between pixel driving circuits of two sub-pixels within a
region M in FIG. 10;

FIG. 12 is a schematic diagram showing a structure of
another display panel, in accordance with some embodi-
ments of the present disclosure;

FIG. 13 is a schematic diagram showing a structure of yet
another display panel, in accordance with some embodi-
ments of the present disclosure;

FIG. 14 is a schematic diagram showing a structure of a
display apparatus, in accordance with some embodiments of
the present disclosure;

FIG. 15 is a schematic diagram showing a structure of
another display apparatus, in accordance with some embodi-
ments of the present disclosure;

FIG. 16 is a schematic diagram showing steps of a method
for controlling a display apparatus, in accordance with some
embodiments of the present disclosure;

FIG. 17 is a timing signal diagram of an image display
phase of a display apparatus, in accordance with some
embodiments of the present disclosure; and

FIG. 18 is another timing signal diagram of an image
display period of a display apparatus, in accordance with
some embodiments of the present disclosure.

DETAILED DESCRIPTION

Some embodiments of the present disclosure will be
described in combination with the accompanying drawings.
Obviously, the described embodiments are merely some but
not all of the 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
shall be included in the protection scope of the present
disclosure.

Terms “first”, “second”, “third” and “fourth” are only
used for descriptive purposes and are not to be construed as
indicating or implying the relative importance or implicitly
indicating the number of indicated technical features. Thus,
features defined as “first”, “second”, “third” and ‘““fourth”
may explicitly or implicitly include one or more of the
features. In the description of the embodiments of the
present disclosure, the term “a plurality of/the plurality of”
means two or more unless otherwise specified.

In a manufacturing process of a micro light-emitting
diode display apparatus, since a growth substrate and a
display substrate used for manufacturing micro light-emit-
ting diodes are substrates of different materials, it is neces-
sary to transfer the manufactured micro light-emitting
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diodes from the growth substrate to the display substrate and
bond the micro light-emitting diodes. In processes, such as
massive transfer and effective bonding of the micro light-
emitting diodes, that are involved in this processing, it is apt
to cause damage to and invalid bonding of the micro
light-emitting diodes. Therefore, after the micro light-emit-
ting diodes are bonded to the display substrate, it is highly
necessary to detect the bonded micro light-emitting diodes
to obtain a yield thereof. In addition, since a size of a micro
light-emitting diode is small, difficulties in detecting the
micro light-emitting diodes in the related art are high.

Referring to FIG. 1, some embodiments of the present
disclosure provide a pixel driving circuit 01, and the pixel
driving circuit includes a driving sub-circuit 10 and a
detection sub-circuit 20. The detection sub-circuit 20 is
electrically connected to a detection control signal terminal
G1 and a detection node S, and the detection sub-circuit 20
is configured to detect a voltage Vs of the detection node S
in response to a detection control signal Vg1 received at the
detection control signal terminal G1. The detection node S
is equivalent to a point on a connection line between the
driving sub-circuit 10 and an element to be driven 02.

In this way, in a current path where the driving sub-circuit
10 and the element to be driven 02 are connected in series,
for example, in FIG. 1, the driving sub-circuit 10 is electri-
cally connected to a third voltage terminal VDD2, and the
element to be driven 02 is electrically connected to a fourth
voltage terminal VSS2, the detection node S is equivalent to
a point on the connection line between the driving sub-
circuit 10 and the element to be driven 02. Thus, the voltage
Vs of the detection node S is equal to or approximately equal
to a sum of a voltage of the fourth voltage terminal VSS2
and a division voltage of the element to be driven 02 in the
current path. Therefore, by detecting the voltage Vs of the
detection node S, the division voltage of the element to be
driven 02 may be obtained.

There is a corresponding relationship between the divi-
sion voltage of the element to be driven 02 in the current
path and a working state of the element to be driven, and
thus the working state of the element to be driven may be
determined through the detected voltage Vs of the detection
node S. Therefore, the pixel driving circuit may realize
detection of a defective sub-pixel in the sub-pixels of the
display apparatus without detecting the element to be driven,
which improves convenience and operability of detection.

It will be noted that, in some embodiments, the element to
be driven 02 includes at least one light-emitting device. In
this case, the working state of the element to be driven 02
refers to an electrical condition exhibited by the element to
be driven 02 when the element to be driven 02 is located in
the current path, which includes, for example: normal opera-
tion, i.e., the element to be driven 02 being turned on and
normally emitting light; short circuit, i.e., the element to be
driven 02 being short-circuited and not emitting light nor-
mally; and open circuit, i.e., the element to be driven 02
being open-circuited and not turned on, and not emitting
light normally.

If the element to be driven is a micro light-emitting diode,
the pixel driving circuit 01 does not need to electrically
detect the micro light-emitting diode itself, but instead
detects the voltage Vs of the detection node S to realize
detection of the yield of the micro light-emitting diodes.
Therefore, even though the size of the micro light-emitting
diode is small, an effective detection may be achieved,
thereby reducing the difficulty of detection.

Herein, the pixel driving circuit 01 can be applied to a
manufacturing process of the micro light-emitting diode
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display apparatus. That is, the elements to be driven 02 are
micro light-emitting diodes, and the micro light-emitting
diodes on the display substrate are detected after the micro
light-emitting diodes are bonded to the display substrate, so
that those elements to be driven 02 unable to work on the
display substrate may be easily found for subsequent repair
or replacement.

For example, as shown in FIG. 5, the detection sub-circuit
20 includes a first transistor T1. A control electrode of the
first transistor T1 is electrically connected to the detection
control signal terminal G1, a first electrode of the first
transistor T1 is electrically connected to the detection node
S, and a second electrode of the first transistor T1 is
configured to output the voltage Vs of the detection node S.
Herein, the first transistor T1 is configured to output the
voltage Vs of the detection node S to a detection output
terminal VS in response to the detection control signal Vgl
received at the detection control signal terminal G1.

Based on the above solution, in some embodiments of the
present disclosure, referring to FIG. 2, the pixel driving
circuit 01 further includes a compensation sub-circuit 30.
The compensation sub-circuit 30 is electrically connected to
a compensation control signal terminal G2, a compensation
data signal terminal DLC, the detection node S and a
compensation output terminal OUTPUT. The compensation
sub-circuit 30 is configured to transmit a driving signal SD
supplied by the driving sub-circuit 10 from the detection
node S to the compensation output terminal OUTPUT
according to a first compensation data signal Datal_C
received at the compensation data signal terminal DL.C and
in response to a compensation control signal Vg2 received
at the control signal terminal G2.

In this way, in a case where the element to be driven 02
electrically connected to the pixel driving circuit 01 cannot
normally emit light due to an open circuit, the compensation
sub-circuit 10 receives the first compensation data signal
Datal_C, transmits the driving signal SD to the compensa-
tion output terminal OUTPUT for transmission according to
the received first compensation data signal Datal_C, and
transmits the driving signal SD to other elements to be
driven 02' (e.g., as shown in FIG. 11) via the compensation
output terminal OUTPUT, so that the other elements to be
driven 02' receiving the driving signal SD may be caused to
emit light instead of the element to be driven 02 that cannot
normally emit light due to the open circuit. Therefore, pixels
corresponding to the element to be driven 02 that is open-
circuited in the display apparatus may be displayed nor-
mally, that is, defective pixels that are open-circuited in the
display apparatus are repaired due to light emission com-
pensation, which improves a display effect of the display
apparatus, improves a reliability of the display apparatus,
and prolongs a service life of the display apparatus.

For example, the other elements to be driven 02' that
receive the driving signal SD emit the same color as and are
adjacent to the element to be driven 02 that are replaced, so
that it may be ensured that the corresponding pixels receive
effective light emission compensation.

Herein, the pixel driving circuit 01 can be applied to a
display apparatus during use. For example, in a case where
a defective sub-pixel exists in the sub-pixels of the display
apparatus, the pixel driving circuit 01 can detect the defec-
tive sub-pixel, and can cause the corresponding pixels in the
display apparatus to be displayed normally by replace the
defective sub-pixel with other sub-pixels that emit the same
color as and are adjacent to the defective sub-pixel to emit
light.
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Based on this, in some embodiments of the present
disclosure, referring to FIG. 3, the compensation sub-circuit
30 includes an input unit 301, a storage unit 302 and a
compensation control unit 303.

The input unit 301 is electrically connected to the control
signal terminal G2, the compensation data signal terminal
DLC and the storage unit 302, and is configured to write the
first compensation data signal Datal_C into the storage unit
302 in response to the compensation control signal Vg2.

The storage unit 302 is also electrically connected to the
compensation control unit 303, and is configured to generate
and store a second compensation data signal Data2_C
according to the written first compensation data signal
Datal_C, and to output the second compensation data signal
Data2_C to the compensation control unit 303.

The compensation control unit 303 is also electrically
connected to the detection node S and the compensation
output terminal OUTPUT, and is configured to turn on a
connection circuit between the detection node S and the
compensation output terminal OUTPUT in response to the
second compensation data signal Data2_C.

For example, referring to FIG. 5, the input unit 301
includes a second transistor T2. A control electrode of the
second transistor T2 is electrically connected to the control
signal terminal G2, a first electrode of the second transistor
T2 is electrically connected to the compensation data signal
terminal DLC, and a second electrode of the second tran-
sistor T2 is electrically connected to the storage unit 302.
Herein, the second transistor T2 is configured to transmit the
first compensation data signal Datal_C received at the
compensation data signal terminal DLC to the storage unit
302 in response to the compensation control signal Vg2
received at the control signal terminal G2.

It will be noted that a specific implementation of the
storage unit 302 is not limited.

In some embodiments, the storage unit 302 is a static
storage unit that stores the second compensation data signal
Data2_C in a static storage manner. For example, the storage
unit 302 is a static random-access memory (abbreviated as
SRAM).

For example, referring to FIG. 4, the storage unit 302
includes a first inverter 3021 and a second inverter 3022. A
first terminal 1 of the first inverter 3021 is electrically
connected to the input unit 301 and a fourth terminal 4 of the
second inverter 3022, a second terminal 2 of the first inverter
3021 is electrically connected to the first voltage terminal
VDD1, a third terminal 3 of the first inverter 3021 is
electrically connected to the second voltage terminal VSS1,
and the fourth terminal 4 of the first inverter 3021 is
electrically connected to the compensation control unit 301
and a first terminal 1 of the second inverter 3022. A second
terminal 2 of the second inverter 3022 is electrically con-
nected to the first voltage terminal VDDI1, and a third
terminal 3 of the second inverter 3022 is electrically con-
nected to the second voltage terminal VSS1.

It will be noted that both the first inverter 3021 and the
second inverter 3022 can function to convert an input high
level signal into a low level signal to be output, and convert
an input low level signal into a high level signal to be output.
The first inverter 3021 is taken as an example. If a signal
input to the first inverter 3021 is a low level signal, a signal
output by the first inverter 3021 is a high level signal;
conversely, if a signal input to the inverter 3021 is a high
level signal, a signal output by the first inverter 3021 is a low
level signal. The second inverter 3022 also has such func-
tion, which will not be repeated herein.
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In some embodiments, the first inverter 3021 is config-
ured to receive the written first compensation data signal
Datal_C through the first terminal 1 of the first inverter
3021, and to output the second compensation data signal
Data2_C to the second inverter 3022 and the compensation
control unit 303 through the fourth terminal 4 of the first
inverter 3021. A level of the first compensation data signal
Datal_C and a level of the second compensation data signal
Data2_C are different ones of a low level and a high level,
respectively.

The second inverter 3022 is configured to receive the
second compensation data signal Data2_C through the first
terminal 1 of the second inverter 3022, and to output a third
compensation data signal Data3_C to the first inverter 3021
through the fourth terminal 4 of the second inverter 3022. A
level of the third compensation data signal Data3_C and the
level of the second compensation data signal Data2_C are
different ones of a low level and a high level, respectively.
It will be seen therefrom that the level of the third compen-
sation data signal Data3_C and the level of the first com-
pensation data signal Datal_C are a same one of the low
level and the high level. That is, if the first compensation
data signal Datal_C is a high level signal, the third com-
pensation data signal Data3_C is also a high level signal;
conversely, if the first compensation data signal Datal_C is
a low level signal, the third compensation data signal
Data3_C is also a low level signal. In this way, the first
inverter 3021 may continuously output the second compen-
sation data signal Data2_C to the compensation control unit
303, thereby maintaining an on state of the connection
circuit between the detection node S and the compensation
output terminal OUTPUT.

For example, in a case where the first compensation data
signal Datal_C is a low level signal, the first inverter 3021
is configured to receive the low level signal through the first
terminal 1 of the first inverter 3021, and to output a high
level signal through its fourth terminal 4 to the second
inverter 3022 and the compensation control unit 303. The
second inverter 3022 is configured to receive a high level
signal transmitted by the first inverter 3021 through the first
terminal 1 of the second inverter 3022, and to output a low
level signal through the fourth terminal 4 of the second
inverter 3022 to the first terminal 1 of the first inverter 3021.

As another example, in a case where the first compensa-
tion data signal Datal_C is a high level signal, the first
inverter 3021 is configured to receive the high level signal
through its first terminal 1, and to output a low level signal
through its fourth terminal 4 to the second inverter 3022 and
the compensation control unit 303. The second inverter 3022
is configured to receive a low level signal transmitted from
the first inverter 3021 through the first terminal 1 of the
second inverter 3022, and to output a high level signal
through the fourth terminal 4 of the second inverter 3022 to
the first terminal 1 of the first inverter 3021.

In some embodiments, as shown in FIG. 5, the first
inverter 3021 includes a third transistor T3 and a fourth
transistor T4, and the second inverter 3022 includes a fifth
transistor T5 and a sixth transistor T6. Each of the third
transistor T3 and the fifth transistor T5 is one of P-type
transistor and N-type transistor, and the fourth transistor T4
and the sixth transistor T6 is anther one of P-type transistor
and N-type transistor. For example, if the third transistor T3
and the fifth transistor T5 are P-type transistors, the fourth
transistor T4 and the sixth transistor T6 are N-type transis-
tors; or the third transistor T3 and the fifth transistor T5 are
N-type transistors, the fourth transistor T4 and the sixth
transistor T6 are P-type transistors.
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A control electrode of the third transistor T3 is electrically
connected to the input unit 301, a second electrode of the
fifth transistor T5 and a second electrode of the sixth
transistor T6, a first electrode of the third transistor T3 is
electrically connected to the first voltage terminal VDD1,
and a second electrode of the third transistor T3 is electri-
cally connected to a second electrode of the fourth transistor
T4, a control electrode of the fifth transistor T35, a control
electrode of the sixth transistor T6 and the compensation
control unit 303. The third transistor T3 is configured to turn
on or off a circuit between the first voltage terminal VDD1
and the control electrode of the fifth transistor T5, a circuit
between the first voltage terminal VDD1 and the control
electrode of the sixth transistor T6, and a circuit between the
first voltage terminal VDD1 and the compensation control
unit 303, in response to the written first compensation Data
signal Datal_C.

A control electrode of the fourth transistor T4 is electri-
cally connected to the input unit 301, the second electrode
of the fifth transistor TS5, and the second electrode of the
sixth transistor T6, a first electrode of the fourth transistor T4
is electrically connected to the second voltage terminal
VSS1, and a second electrode of the fourth transistor T4 is
also electrically connected to the control electrode of the
fifth transistor T5, the control electrode of the sixth transistor
T6, and the compensation control unit 303. The fourth
transistor T4 is configured to turn on or off a circuit between
the second voltage terminal VSS1 and the control electrode
of the fifth transistor T5, a circuit between the second
voltage terminal VSS1 and the control electrode of the sixth
transistor T6, and a circuit between the second voltage
terminal VSS1 and the compensation control unit 303, in
response to the written first compensation data signal
Datal_C.

A first electrode of the fifth transistor T5 is electrically
connected to the first voltage terminal VDDI1, and the
second electrode of the fifth transistor T5 is electrically
connected to the second electrode of the sixth transistor T6.
The fifth transistor T5 is configured to turn on or off a circuit
between the first voltage terminal VDD1 and the control
electrode of the third transistor T3, and a circuit between the
first voltage terminal VDD1 and the control electrode of the
fourth transistor T4, in response to a first voltage signal vddl
transmitted from the turn-on third transistor T3 or in
response to a second voltage signal vssl transmitted from
the turn-on fourth transistor T4.

A first electrode of the sixth transistor T6 is electrically
connected to the second voltage terminal VSS1. The sixth
transistor T6 is configured to turn on or off a circuit between
the second voltage terminal VSS1 and the control electrode
of the third transistor T3, and a circuit between the second
voltage terminal VSS1 and the control electrode of the
fourth transistor T4, in response to the first voltage signal
vddl transmitted from the turn-on third transistor T3 or in
response to the second voltage signal vss1 transmitted from
the turn-on fourth transistor T4.

It will be noted that since the third transistor T3 and the
fourth transistor T4 are different in type, in a case where the
control electrode of the third transistor T3 and the control
electrode of the fourth transistor T4 receive the first com-
pensation data signal Datal_C, one of the third transistor T3
and the fourth transistor T4 is turned on and the other is
turned off. Herein, a signal transmitted to the compensation
control unit 303 through one of the third transistor T3 and
the fourth transistor T4, which is turned on, is the second
compensation data signal Data2_C, and the level of the
second compensation data signal Data2_C and the level of
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the first compensation data signal Datal_C are different one
of the high level and the low level.

For example, the third transistor T3 is turned on and the
fourth transistor T4 is turned off. In this case, the first voltage
signal vdd1 of the first voltage terminal VDD is transmitted
to the control electrode of the fifth transistor T3, the control
electrode of the sixth transistor T6, and the compensation
control unit 303.

As another example, the third transistor T3 is turned off
and the fourth transistor T4 is turned on. In this case, the
second voltage signal vss1 of the second voltage terminal
VSS1 is transmitted to the control electrode of the fifth
transistor T5, the control electrode of the sixth transistor T6,
and the compensation control unit 303.

Herein, since the fifth transistor T5 and the sixth transistor
T6 are different in type, in a case where the control electrode
of'the fifth transistor TS and the control electrode of the sixth
transistor T6 receive the first voltage signal vdd1 transmitted
from the turn-on third transistor T3 or the second voltage
signal vss1 transmitted from the turn-on fourth transistor T4,
one of the fifth transistor T5 and the sixth transistor T6 is
turned on and the other is turned off.

In some other embodiments, the storage unit 302 may also
adopt other storage manners. For example, the storage unit
302 is a dynamic storage unit that stores the second com-
pensation data signal Data2_C dynamically. For example,
the storage unit 302 is a capacitive dynamic random access
memory (abbreviated as DRAM).

For example, the compensation control unit 303 includes
a seventh transistor T7. A control electrode of the seventh
transistor 17 is electrically connected to the storage unit 302,
a first electrode of the seventh transistor T7 is electrically
connected to the detection node S, and a second electrode of
the seventh transistor T7 is electrically connected to the
compensation output terminal OUTPUT. The seventh tran-
sistor T7 is configured to turn on the connection circuit
between the detection node S and the compensation output
terminal OUTPUT in response to the second compensation
data signal Data2_C transmitted from the storage unit 302.

Herein, it will be noted that the type of the seventh
transistor T7 is related to the level of the first compensation
signal Datal_C. In FIG. 5, the seventh transistor T7 is
illustrated as a P-type transistor, but the type of the seventh
transistor T7 is not limited thereto.

For example, if the first compensation signal Datal_C is
a low level signal, the second compensation signal Data2_C
received by the control electrode of the seventh transistor T7
is a high level signal. In this case, the seventh transistor T7
is an N-type transistor, which may ensure that the seventh
transistor T7 is turned on when the control electrode of the
seventh transistor T7 receives a high level signal, so that the
circuit between the detection node S and the compensation
output terminal OUTPUT is turned on, thereby ensuring that
the corresponding pixels is compensated in light emission.

As another example, if the first compensation data signal
Datal_C is a high level signal, the second compensation
signal Data2_C received by the control electrode of the
seventh transistor T7 is a low level signal. In this case, the
seventh transistor T7 is a P-type transistor, which may
ensure that the seventh transistor T7 is turned on when the
control electrode of the seventh transistor T7 receives a low
level signal, so that the circuit between the detection node S
and the compensation output terminal OUTPUT is turned
on, thereby ensuring that the corresponding pixels is com-
pensated in light emission.

Based on this, referring to FIG. 5, structures of the
detection sub-circuit 20 and the compensation sub-circuit 30
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included in the pixel driving circuit 01 in some embodiments
of the present disclosure will be described integrally and
exemplarily.

The detection sub-circuit 20 includes the first transistor
T1. The control electrode of the first transistor T1 is elec-
trically connected to the detection control signal terminal
(1, the first electrode of the first transistor T1 is electrically
connected to the detection node S, and the second electrode
of the first transistor T1 is configured to output the voltage
Vs of the detection node S.

The compensation sub-circuit 30 includes the second
transistor T2, the third transistor T3, the fourth transistor T4,
the fifth transistor T3, the sixth transistor T6 and the seventh
transistor T7. Each of the third transistor T3 and the fifth
transistor T5 is one of P-type transistor and N-type transis-
tor, and each of the fourth transistor T4 and the sixth
transistor T6 is another one of P-type transistor and N-type
transistor.

The control electrode of the second transistor T2 is
electrically connected to the compensation data signal ter-
minal G2, the first electrode of the second transistor T2 is
electrically connected to the compensation data signal ter-
minal DLC, and the second electrode of the second transistor
T2 is electrically connected to the control electrode of the
third transistor T3 and the control electrode of the fourth
transistor T4.

The control electrode of the third transistor T3 is also
electrically connected to the second electrode of the fifth
transistor T5 and the second electrode of the sixth transistor
T6, the first electrode of the third transistor T3 is electrically
connected to the first voltage terminal VDDI1, and the
second electrode of the third transistor T3 is electrically
connected to the second electrode of the fourth transistor T4,
the control electrode of the fifth transistor T5, the control
electrode of the sixth transistor T6 and the control electrode
of the seventh transistor T7.

The control electrode of the fourth transistor T4 is also
electrically connected to the second electrode of the fifth
transistor T5 and the second electrode of the sixth transistor
T6, the first electrode of the fourth transistor T4 is electri-
cally connected to the second voltage terminal, and the
second electrode of the fourth transistor T4 is electrically
connected to the control electrode of the fifth transistor T5,
the control electrode of the sixth transistor T6 and the
control electrode of the seventh transistor T7.

The first electrode of the fifth transistor T5 is electrically
connected to the first voltage terminal VDDI1, and the
second electrode of the fifth transistor T5 is electrically
connected to the second electrode of the sixth transistor T6.

The first electrode of the sixth transistor T6 is electrically
connected to the second voltage terminal VSS1.

The first electrode of the seventh transistor T7 is electri-
cally connected to the detection node S, and the second
electrode of the seventh transistor T7 is electrically con-
nected to the compensation output terminal OUTPUT.

Based on this, in some embodiments, referring to FIG. 5,
the third transistor T3 and the fifth transistor T5 are P-type
transistors, and the fourth transistor T4 and the sixth tran-
sistor T6 are N-type transistors. The first voltage signal vdd1
is a high level signal, and the second voltage signal vssl is
a low level signal. In this way, it may be ensured that the
second compensation signal Data2_C received by the con-
trol electrode of the seventh transistor T7 is a continuous
high level signal or a continuous low level signal.

In some other embodiments, referring to FIG. 6, the third
transistor T3 and the fifth transistor T5 are N-type transis-
tors, and the fourth transistor T4 and the sixth transistor T6
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are P-type transistors. The first voltage signal vdd1 is a low
level signal, and the second voltage signal vssl is a high
level signal. In this way, it may be ensured that the second
compensation signal Data2_C received by the control elec-
trode of the seventh transistor T7 is a continuous high level
signal or a continuous low level signal.

In some embodiments of the present disclosure, referring
to FIG. 3, the driving sub-circuit 10 includes a driving signal
control unit 101 and a light-emitting time control unit 102.

The driving signal control unit 101 is electrically con-
nected to a current scanning signal terminal GL1, a light-
emitting control signal terminal EL, a current data signal
terminal D1 and a light-emitting time control unit 102, and
is configured to generate a driving signal SD according to a
current data signal Vdc received at the current data signal
terminal DL1 and in response to a current scanning signal
Vgc received at the current scanning signal terminal GL1
and a light-emitting control signal Em received at the
light-emitting control signal terminal EL, and to transmit the
driving signal SD to the light-emitting time control unit 102.

The light-emitting time control unit 102 is electrically
connected to a time scanning signal terminal GL2, a time
data signal terminal DL.2 and the element to be driven 02,
and is configured to transmit the driving signal SD to the
element to be driven 02 according to a time data signal Vdt
received at the time data signal terminal DL2 and in
response to a time scanning signal Vgt received at the time
scanning signal terminal GL2, and to control a duration for
transmitting the driving signal SD to the element to be
driven 02.

In some embodiments, referring to FIG. 4, the driving
signal control unit 101 includes: a current data writing
subunit 1011, a first driving subunit 1012, a compensation
subunit 1013, a light-emitting control subunit 1014 and an
initialization subunit 1015.

The current data writing subunit 1011 is electrically
connected to the current scanning signal terminal GL1, the
current data signal terminal DL1 and the first driving subunit
1012, and is configured to write the current data signal Vdc
into the first driving subunit 1012 in response to the current
scanning signal Vgc.

The compensation subunit 1013 is electrically connected
to the current scanning signal terminal GL1 and the first
driving subunit 1012, and is configured to compensate the
first driving subunit 1012 for a threshold voltage Vth in
response to the current scanning signal Vge.

The first driving subunit 1012 is electrically connected to
the third voltage terminal VDD2 and the light-emitting
control subunit 1014, and is configured to generate and
output the driving signal SD according to the written current
data signal Vdc and a third voltage signal vdd2 received at
the third voltage terminal VDD2.

The light-emitting control subunit 1014 is electrically
connected to the light-emitting control signal terminal EL,
the third voltage terminal VDD?2, the first driving subunit
1012 and the light-emitting time control unit 102, and is
configured to transmit the driving signal SD output by the
first driving subunit 1012 to the light-emitting time control
unit 102 according to the third voltage signal vdd2 and in
response to the light-emitting control signal Em.

The initialization subunit 1015 is electrically connected to
a reset signal terminal RE, an initialization voltage terminal
INIT and the first driving subunit 1012, and is configured to
transmit an initialization voltage signal Vinit received at the
initialization voltage terminal INIT to the first driving sub-
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unit 1012 to initialize the first driving subunit 1012 in
response to a reset signal Vre received at the reset signal
terminal RE.

Hereinafter, referring to FIG. 5, each subunit of the
driving signal control unit 101 will be described exemplar-
ily. Herein, for convenience of description, a connection
node among the first driving subunit 1012, the compensation
subunit 1013 and the initialization subunit 1015 is referred
to as a first node N1; a connection node among the current
data writing subunit 1011, the first driving subunit 1012, and
the light-emitting control subunit 1014 is referred to as a
second node N2; and a connection node among the first
driving subunit 1012, the compensation subunit 1013 and
the light-emitting control subunit 1014 is referred to as a
third node N3.

In some embodiments, the current data writing subunit
1011 includes an eighth transistor T8. A control electrode of
the eighth transistor T8 is electrically connected to the
current scanning signal terminal GL1, a first electrode of the
eighth transistor T8 is electrically connected to the current
data signal terminal DL1, and a second electrode of the
eighth transistor T8 and the first driving subunit 1012 are
electrically connected to the second node N2. Herein, the
eighth transistor T8 is configured to turn on a connection
circuit between the current data signal terminal DL1 and the
first node N1 in response to the current scanning signal Vge.

In some embodiments, the first driving subunit 1012
includes a driving transistor Td and a first capacitor C1.

A control electrode of the driving transistor Td is electri-
cally connected to a second terminal of the first capacitor
C1; a first electrode of the driving transistor Td, the current
data writing subunit 1011 and the light-emitting control
subunit 1014 are electrically connected to the second node
N2; and a second electrode of the driving transistor Td, the
compensation subunit 1013 and the light-emitting control
subunit 1014 are electrically connected to the third node N3.
Herein, the driving transistor Td is configured to turn on a
connection circuit between the second node N2 and the third
node N3 in response to a voltage at the second terminal of
the first capacitor C1.

A first terminal of the first capacitor C1 is electrically
connected to the third voltage terminal VDD2, and the
second terminal of the first capacitor C1 and the compen-
sation subunit 1013 are electrically connected to the first
node N1.

In some embodiments, the compensation subunit 1013
includes a ninth transistor T9. A control electrode of the
ninth transistor T9 is electrically connected to the current
scanning signal terminal GL1, a first electrode of the ninth
transistor T9 and the first driving subunit 1012 are electri-
cally connected to the third node N3, and a second electrode
of the ninth transistor T9 and the first driving subunit 1012
are electrically connected to the first node N1. Herein, the
ninth transistor T9 is configured to turn on a connection
circuit between the first node N1 and the second node N3,
i.e., to turn on a connection circuit between the second
electrode of the driving transistor Td and the second terminal
of the first capacitor C1, in response to the current scanning
signal Vgc.

The light-emitting control subunit 1014 includes a tenth
transistor T10 and an eleventh transistor T11.

A control electrode of the tenth transistor T10 is electri-
cally connected to the light-emitting control signal terminal
EL, a first electrode of the tenth transistor T10 is electrically
connected to the third voltage terminal VDD2, and a second
electrode of the tenth transistor T10 and the first driving
subunit 1012 are electrically connected to the second node
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N2. Herein, the tenth transistor T10 is configured to turn on
a connection circuit between the third voltage terminal
VDD2 and the second node N2 in response to the light-
emitting control signal Em.

A control electrode of the eleventh transistor T11 is
electrically connected to the light-emitting control signal
terminal EL, a first electrode of the eleventh transistor T11
and the first driving subunit 1012 are electrically connected
to the third node N3, and a second electrode of the eleventh
transistor T11 is electrically connected to the light-emitting
time control unit 102. Herein, the eleventh transistor T11 is
configured to turn on a connection circuit between the third
node N3 and the light-emitting time control unit 102 in
response to the light-emitting control signal Em.

The initialization subunit 1015 includes a twelfth transis-
tor T12. A control electrode of the twelfth transistor T12 is
electrically connected to the reset signal terminal RE, a first
electrode of the twelfth transistor T12 is electrically con-
nected to the initialization voltage terminal INIT, and a
second electrode of the twelfth transistor T12 and the first
driving subunit 1012 are electrically connected to the first
node N1. Herein, the twelfth transistor T12 is configured to
turn on a connection circuit between the initialization volt-
age terminal INIT and the first node N1 in response to the
reset signal Vre.

In some embodiments, referring to FIG. 4, the light-
emitting time control unit 102 includes a time data writing
subunit 1021 and a second driving subunit 1022.

The time data writing subunit 1021 is electrically con-
nected to the time scanning signal terminal GL.2, the time
data signal terminal DL.2 and the second driving subunit
1022, and is configured to write the time data signal Vdt into
the second driving subunit 1022 in response to the time
scanning signal Vgt.

The second driving subunit 1022 is electrically connected
to a common voltage terminal COM, the driving signal
control unit 101 and the element to be driven 02, and is
configured to transmit the driving signal SD to the element
to be driven 02 according to the written time data signal Vdt
and a common voltage signal Vcom received at the common
voltage terminal COM.

Hereinafter, referring to FIG. 5, each subunit of the
light-emitting time control unit 102 will be described exem-
plarily.

In some embodiments, the time data writing subunit 1021
includes a thirteenth transistor T13. A control electrode of
the thirteenth transistor T13 is electrically connected to the
time scanning signal terminal GL2, a first electrode of the
thirteenth transistor T13 is electrically connected to the time
data signal terminal DL2, and a second electrode of the
thirteenth transistor T13 is electrically connected to the
second driving subunit 1022. Herein, the thirteenth transistor
T13 is configured to turn on a connection circuit between the
time data signal terminal D2 and the second driving
subunit 1022 in response to the time scanning signal Vgt.

In some embodiments, the second driving subunit 1022
includes a fourteenth transistor T14 and a second capacitor
C2.

A control electrode of the fourteenth transistor T14 is
electrically connected to a first terminal of the second
capacitor C2, a first electrode of the fourteenth transistor
T14 is electrically connected to the light-emitting control
subunit 1014, and a second electrode of the fourteenth
transistor is electrically connected to the element to be
driven 02.

The first terminal of the second capacitor C2 is electri-
cally connected to the time data writing subunit 1021, and a
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second terminal of the second capacitor C2 is electrically
connected to the common voltage terminal COM.

Hereinafter, referring to FIG. 5, the driving sub-circuit 10
included in the pixel driving circuit 01 will be described
integrally and exemplarily.

The driving sub-circuit 10 includes the eighth transistor
T8, the driving transistor Td, the first capacitor C1, the ninth
transistor T9, the tenth transistor T10, the eleventh transistor
T11, the twelfth transistor T12, the thirteenth transistor T13,
the fourteenth transistor and the second capacitor C2.

The control electrode of the eighth transistor T8 is elec-
trically connected to the current scanning signal terminal
GL1, the first electrode of the eighth transistor T8 is elec-
trically connected to the current data signal terminal DL1,
and the second electrode of the eighth transistor T8 is
electrically connected to the first electrode of the driving
transistor Td.

The control electrode of the driving transistor Td is
electrically connected to the second terminal of the first
capacitor Cl1, the first electrode of the driving transistor Td
is also electrically connected to the second electrode of the
tenth transistor T10, and the second electrode of the driving
transistor Td is electrically connected to the first electrode of
the ninth transistor T9 and the first electrode of the eleventh
transistor T11.

The first terminal of the first capacitor C1 is electrically
connected to the third voltage terminal VDD2, and the
second terminal of the first capacitor C1 is also electrically
connected to the second electrode of the ninth transistor T9
and the second electrode of the twelfth transistor T12.

The control electrode of the ninth transistor T9 is elec-
trically connected to the current scanning signal terminal
GL1.

The control electrode of the tenth transistor T10 is elec-
trically connected to the light-emitting control signal termi-
nal EL, and the first electrode of the tenth transistor T10 is
electrically connected to the third voltage terminal VDD2.

The control electrode of the eleventh transistor T11 is
electrically connected to the light-emitting control signal
terminal EL, and the second electrode of the eleventh
transistor T11 is electrically connected to the first electrode
of the fourteenth transistor T14.

The control electrode of the twelfth transistor T12 is
electrically connected to the reset signal terminal RE, and
the first electrode of the twelfth transistor T12 is electrically
connected to the initialization voltage terminal INIT.

The control electrode of the thirteenth transistor T13 is
electrically connected to the time scanning signal terminal
GL2, the first electrode of the thirteenth transistor T13 is
electrically connected to the time data signal terminal DIL.2,
and the second electrode of the thirteenth transistor T13 is
electrically connected to the first terminal of the second
capacitor C2.

The first terminal of the second capacitor C2 is also
electrically connected to the control electrode of the four-
teenth transistor T14, and the second terminal of the second
capacitor C2 is electrically connected to the common volt-
age terminal COM.

The second electrode of the fourteenth transistor is elec-
trically connected to the element to be driven 02.

It will be noted that, in some embodiments, voltage values
of the “first voltage signal vdd1” and the “third voltage
signal vdd2” mentioned in the present disclosure may be
equal, and voltage values of the “second voltage signal vss1”
and a “fourth voltage signal vss2” may be equal. In this case,
the first voltage terminal VDD1 and the third voltage ter-
minal VDD2 may be a same voltage terminal, and the
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second voltage terminal VSS1 and the fourth voltage termi-
nal VSS2 may be a same voltage terminal.

In addition, one of the first voltage signal vddl and the
second voltage signal vssl is a high level signal, and the
other is a low level signal; and one of the third voltage signal
vdd2 and the fourth voltage signal vss2 is a high level signal,
and the other is a low level signal. A voltage value of the
high level signal is greater than a voltage value of the low
level signal. Herein, specific levels of the voltage signals
described above are not limited, which may be set according
to actual needs in use.

In some embodiments, a control electrode of each tran-
sistor used in the present disclosure is a gate of the transistor,
a first electrode of each transistor is one of a source and a
drain of the transistor, and a second electrode of each
transistor is the other of the source and the drain of the
transistor. Since the source and the drain of the transistor
may be symmetrical in structure, the source and the drain of
the transistor may be undifferentiated in structure. That is,
the first electrode and the second electrode of the transistor
in the embodiments of the present disclosure may be undif-
ferentiated in structure. For example, in a case where the
transistor is a P-type transistor, the first electrode of the
transistor is the source, and the second electrode of the
transistor is the drain; for example, in a case where the
transistor is an N-type transistor, the first electrode of the
transistor is the drain, and the second electrode of the
transistor is the source.

In addition, in the embodiments of the present disclosure,
the first capacitor C1 and the second capacitor C2 may be
capacitive devices separately manufactured through a pro-
cess, e.g., capacitive devices realized by manufacturing
special capacitor electrodes, and each capacitor electrode of
the capacitor may be realized by a metal layer, a semicon-
ductor layer (e.g., doped polysilicon), and the like. The first
capacitor C1 and the second capacitor C2 may also be
formed by electrodes having facing areas in the transistor, or
formed by electrodes of transistors and signal lines having
facing areas, or formed by a plurality of signal lines having
facing areas.

Some embodiments of the present disclosure also provide
a pixel driving method, which is applied to any one of the
pixel driving circuits 01 as described above. Referring to
FIG. 7, the pixel driving method includes S10, S20 and S30.

In S10, in a scanning phase @: the current data signal
Vdc is written into the driving sub-circuit 10 of the pixel
driving circuit 01.

In S20, in a light-emitting phase @: the driving sub-
circuit 10 generates a driving signal SD according to the
written current data signal Vde, and supplies the driving
signal SD to the element to be driven 02 corresponding to
the pixel driving circuit 01.

In S30, in a detection phase @: the detection sub-circuit
20 of the pixel driving circuit 01 detects the voltage Vs of
the detection node S of the pixel driving circuit 01 under
control of the detection control signal Vg1, and outputs the
voltage Vs of the detection node S. The detection phase @
is within the light-emitting phase @

It is required to be ensured that after the element to be
driven 02 receives the driving signal SD and enters the
working state, S30 is executed to enter the detection phase
@ to detect the voltage Vs of the detection node S; and thus,
the working state of the element to be driven may be
determined by detecting the voltage Vs of the detection node
S. The pixel driving method may realize the detection of the
defective sub-pixel of the display apparatus without detect-
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ing the element to be driven 02, which improves the con-
venience and operability of the detection.

It will be noted that in a case where the detection phase
@ is within the light-emitting phase @, a duration of the
light-emitting phase (4) is longer than or equal to a duration
of'the detection phase (§). For example, a starting time point
of transmitting the detection control signal Vgl to the
detection sub-circuit 20 is after a starting time point of
supplying the driving signal SD to the element to be driven
02. In this way, after the element to be driven 02 receives the
driving signal SD for a period of time, and is with a stable
working state, then the voltage Vs of the detection node S is
detected, so that an accuracy of the detection may be
ensured, and an accuracy of the working state of the element
to be driven 02 determined from the detection is high. An
ending time point of transmitting the detection control signal
Vgl to the detection sub-circuit 20 is before an ending time
point of supplying the driving signal SD to the element to be
driven 02, or the ending time point of transmitting the
detection control signal Vgl to the detection sub-circuit 20
coincides with the ending time point of supplying the
driving signal SD to the element to be driven 02. That is, it
may be ensured that the duration of the light-emitting phase
@ is longer than the duration of the detection phase @

Referring to FIG. 9, the scanning phase @ in S10, the
light-emitting phase @ in S20 and the detection phase
in S30 will be described exemplarily below.

In some embodiments, as shown in FIG. 3, in a case where
the driving sub-circuit 10 includes the driving signal control
unit 101, in the scanning phase @, the driving signal control
unit 101 writes the current data signal Vdc under control of
the current scanning signal Vge.

For example, as shown in FIG. 4, in a case where the
driving signal control unit 101 includes the current data
writing subunit 1011, the first driving subunit 1012 and the
compensation subunit 1013, in the scanning phase @, the
current data writing subunit 1011 writes the current data
signal Vdc into the first driving subunit 1012 under the
control of the current scanning signal Vgc. Then, the com-
pensation subunit 1013 compensates the first driving subunit
1012 in voltage under the control of the current scanning
signal Vgc.

For example, as shown in FIG. 5, in a case where the
current data writing subunit 1011 includes the eighth tran-
sistor T8, the first driving subunit 1012 includes the driving
transistor Td and the first capacitor C1, and the compensa-
tion subunit 1013 includes the ninth transistor T9, in the
scanning phase @, the eighth transistor T8 and the ninth
transistor T9 receive the current scanning signal Vge, and
are turned on under the control of the current scanning signal
Vge. The eighth transistor T8 transmits the current data
signal Vdc to the driving transistor Td. The driving transistor
Td maintains a turn-on state under control of a voltage at the
second terminal of the first capacitor C1, and transmits the
current data signal Vdc to the ninth transistor T9. The ninth
transistor T9 transmits the current data signal Vdc to the
second terminal of the first capacitor C1. The driving
transistor Td is turned off when the voltage at the second
terminal of the first capacitor C1 rises to Vdc-Vth, where
Vdc represents a voltage of the current data signal Vdc, and
Vith represents a threshold voltage of the driving transistor
Td.

In some embodiments, as shown in FIG. 3, in a case where
the driving sub-circuit 10 includes the driving signal control
unit 101 and the light-emitting time control unit 102, in the
light-emitting phase (4), the driving signal control unit 101
generates the driving signal SD according to the written
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current data signal Vdc under control of the light-emitting
control signal Em, and transmits the generated driving signal
SD to the light-emitting time control unit 102. Then, the
light-emitting time control unit 102 transmits the driving
signal SD to the element to be driven 02.

For example, as shown in FIG. 4, in a case where the
driving signal control unit 101 includes the first driving
subunit 1012 and the light-emitting control subunit 1014,
and the light-emitting time control unit 102 includes the
second driving subunit 1022, in the light-emitting phase @,
the first driving subunit 1012 generates and outputs the
driving signal SD according to the third voltage signal vdd2
and the written current data signal Vdc. The light-emitting
control subunit 1014 transmits the driving signal SD output
by the first driving subunit 1012 to the second driving
subunit 1022 under the control of the light-emitting control
signal Em, and the second driving subunit 1022 transmits the
driving signal SD to the element to be driven 02.

For example, as shown in FIG. 5, in a case where the first
driving subunit 1012 includes the driving transistor Td and
the first capacitor C1, the light-emitting control subunit 1014
includes the tenth transistor T10 and the eleventh transistor
T11, and the second driving subunit 1022 includes the
fourteenth transistor T14 and the second capacitor C2, in the
light-emitting phase @, the tenth transistor T10 and the
eleventh transistor T11 receive the light-emitting control
signal Em, and are turned on under the control of the
light-emitting control signal Em. The tenth transistor T10
transmits the third voltage signal vdd2 to the driving tran-
sistor Td. The driving transistor Td, with its first electrode
receiving the third voltage signal vdd2 and the control
electrode receiving a voltage signal from the second termi-
nal of the first capacitor C1, generates the driving signal SD
and transmits the generated driving signal SD to the eleventh
transistor T11, and the turn-on eleventh transistor T11 trans-
mits the driving signal SD to the fourteenth transistor T14.
The fourteenth transistor T14 maintains a turn-on state under
control of a voltage at the first terminal of the second
capacitor C2, and transmits the driving signal SD to the
element to be driven 02.

In some embodiments, as shown in FIG. 5, in a case where
the detection sub-circuit 20 includes the first transistor T1, in
the detection phase @, the first transistor T1 receives the
detection control signal Vgl from the detection control
signal terminal G1, and outputs the voltage Vs of the
detection node S to the detection output terminal VS under
the control of the detection control signal Vgl. Based on
this, in some embodiments, referring to FIG. 8, before the
scanning phase @ in S10, the pixel driving method further
includes a following step.

In S5, in an initialization phase @: the driving sub-circuit
10 is initialized.

In this way, it is possible to reduce or even eliminate an
impact of an electrical signal having existed in the driving
sub-circuit 10 on the current data signal Vdc written in a
subsequent scanning phase @, thereby reducing the impact
on the driving signal SD generated in the subsequent light-
emitting phase Qﬁ, and improving the accuracy of detection.

For example, as shown in FIG. 3, in a case where the
driving sub-circuit 10 includes the driving signal control unit
101, in the initialization phase (1), the driving signal control
unit 101 is initialized according to the initialization voltage
signal Vinit under control of the reset signal Vre.

For example, as shown in FIG. 4, in a case where the
driving signal control unit 101 includes the first driving
subunit 1012 and the initialization subunit 1015, in the
initialization phase @, the initialization subunit 1015 trans-
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mits the initialization voltage signal Vinit to the first driving
subunit 1012 under the control of the reset signal Vre, to
initialize the first driving subunit 1012.

For example, as shown in FIG. 5, in a case where the
initialization subunit 1015 includes the twelfth transistor
T12, and the first driving subunit 1012 includes the driving
transistor Td and the first capacitor C1, in the initialization
phase @, the twelfth transistor T12 receives the reset signal
Vre from the reset signal terminal RE, and is turned on under
the control of the reset signal Vre, and transmits the initial-
ization voltage signal Vinit from the initialization voltage
terminal INIT to the first capacitor C1 to initialize the first
capacitor C1.

In some embodiments, referring to FIG. 8, before the
light-emitting phase @ in S20, the pixel driving method
further includes a following step.

In S15, in a time writing phase @: the time data signal
Vdt is written into the driving sub-circuit 10 to control a
duration of the light-emitting phase @

For example, as shown in FIG. 3, in a case where the
driving sub-circuit 10 includes the light-emitting time con-
trol unit 102, in the time writing phase @, the light-emitting
time control unit 102 writes the time data signal Vdt under
control of the time scanning signal Vgt to control the
duration of the light-emitting phase @ according to the
written time data signal Vdt.

For example, as shown in FIG. 4, in a case where the
light-emitting time control unit 102 includes the time data
writing subunit 1021 and the second driving subunit 1022,
in the time writing phase @, the time data writing subunit
1021 writes the time data signal Vdt into the second driving
subunit 1022 under the control of the time scanning signal
Vgt, so that the second driving subunit 1022 controls the
duration of the light-emitting phase according to the
written time data signal Vdt.

For example, as shown in FIG. 5, in a case where the time
data writing subunit 1021 includes the thirteenth transistor
T13, and the second driving subunit 1022 includes the
fourteen transistor T14 and the second capacitor C2, in the
time writing phase @, the thirteenth transistor T13 receives
the time scanning signal Vgt, and transmits the time data
signal Vdt to the second capacitor C2 under the control of
the time scanning signal Vgt. The second capacitor C2
receives and stores the time data signal Vdt to control a
turn-on duration of the fourteenth transistor according to the
stored time data signal Vdt.

Herein, by adjusting the time data signal Vdt written into
the second driving subunit 1022, the turn-on duration of the
fourteenth transistor may be adjusted, so that the duration for
transmitting the driving signal SD to the element to be
driven 02 may be controlled, that is, the duration of the
light-emitting phase @ may be controlled.

In some embodiments, as shown in FIGS. 2, 3, 4 and 5,
in a case where the pixel driving circuit 01 further includes
the compensation sub-circuit 30, referring to FIG. 8, after
the detection phase @ in S30, the pixel driving method also
includes a following step.

In S35, in a compensation phase @: the compensation
sub-circuit 30 transmits the driving signal SD supplied by
the driving sub-circuit 10 from the detection node S to the
compensation output terminal OUTPUT corresponding to
the pixel driving circuit 01 according to the first compen-
sation data signal Datal_C and under control of the com-
pensation control signal Vg2. The compensation phase (6) is
within the light-emitting phase (4).

In this way, in a case where the element to be driven 02
electrically connected to the pixel driving circuit 01 cannot
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normally emit light due to the open circuit, the compensation
sub-circuit 10 receives the first compensation data signal
Datal_C, and transmits the driving signal SD to the com-
pensation output terminal OUTPUT for transmission
according to the received first compensation data signal
Datal_C, and transmits the driving signal SD to the other
elements to be driven 02' via the compensation output
terminal OUTPUT, so that the other element to be driven 02"
receiving the driving signal SD may be caused to emit light
instead of the element to be driven 02 that cannot normally
emit light due to the open circuit. Therefore, the pixels
corresponding to the element to be driven 02 that is open-
circuited in the display apparatus may displays normally,
that is, defective pixels that are open-circuited in the display
apparatus are repaired by a light emission compensation,
which improves the display effect of the display apparatus,
improves the reliability of the display apparatus, and pro-
longs the service life of the display apparatus.

It will be noted that a duration of the compensation phase

is equal to or approximately equal to a duration for the
compensation sub-circuit 30 receiving the first compensa-
tion signal Datal_C under the control of the compensation
control signal Vg2. In a case where the compensation phase
@ is within the light-emitting phase @, the duration of the
light-emitting phase @ is longer than or equal to a sum of
the duration of the detection phase and the duration of
the compensation phase (6).

For example, as shown in FIG. 3, in a case where the
compensation sub-circuit 30 includes the input unit 301, the
storage unit 303 and the compensation control unit 303, in
the compensation phase @, the input unit 301 writes the
first compensation data signal Datal_C into the storage unit
302 under the control of the compensation control signal
Vg2. Then, the storage unit 302 generates and stores the
second compensation data signal Data2_C according to the
written first compensation data signal Datal_C, and outputs
the second compensation data signal Data2_C to the com-
pensation control unit 303. Afterwards, the compensation
control unit 303 turns on the connection circuit between the
detection node S and the compensation output terminal
OUTPUT under control of the second compensation data
signal Data2_C.

In this way, after the compensation phase @ in S6,
although the compensation sub-circuit 30 stops receiving the
first compensation data signal Datal_C, since the storage
unit 302 can generate and store the second compensation
data signal Data2_C according to the first compensation data
signal Datal_C received in the compensation phase @, the
compensation control unit 303 may continue to receive the
second compensation data signal Data2_C transmitted by
the storage unit 302, thereby maintaining the turn-on state of
the connection circuit between the detection node S and the
compensation output terminal OUTPUT.

For example, as shown in FIG. 4, in a case where the
storage unit 302 includes the first inverter 3021 and the
second inverter 3022, in the compensation phase @, the
first inverter 3021 receives the written first compensation
data signal Datal_C, the first voltage signal vdd1 and the
second voltage signal vssl, generates the second compen-
sation data signal Data2_C according to the first compen-
sation data signal Datal_C, the first voltage signal vddl and
the second voltage signal vss1, and transmits the generated
second compensation data signal Data2_C to the compen-
sation control unit 303 and the second inverter 3022. The
second inverter 3022 receives the second compensation data
signal Data2_C, the first voltage signal vdd1 and the second
voltage signal vss1, and generates a third compensation data
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signal Data3_C according to the second compensation data
signal Data2_C, the first voltage signal vdd1 and the second
voltage signal vss1, so that the first inverter 3021 continu-
ously generates the second compensation data signal
Data2_C and continuously transmits the second compensa-
tion data signal Data2_C to the compensation control unit
303 and the second inverter 3022 to generate the third
compensation data signal Data3_C, and the generated third
compensation data signal Data3_C is transmitted to the first
inverter 3021, so that the first inverter 3021 continuously
generates the second compensation data signal Data2_C and
continuously transmits the second compensation data signal
Data2_C to the compensation control unit 303 and the
second inverter 3022.

Herein, the level of the first compensation data signal
Datal_C and the level of the third compensation data signal
Data3_C are a same one of the low level and the high level.
Therefore, the second inverter 3022 may continuously gen-
erate the second compensation data signal Data2_C when
receiving the third compensation data signal Data3_C.

For example, as shown in FIG. 5, the input unit 301
includes the second transistor T2, the first inverter 3021
includes the third transistor T3 and the fourth transistor T4,
the second inverter 3022 includes the fifth transistor T5 and
the sixth transistor T6, and the compensation control unit
303 includes the seventh transistor T7. In this case, referring
to FIG. 9, by taking an example where the first voltage signal
vddl is a high level signal, the second voltage signal vss1 is
a low level signal, and the first compensation data signal
Datal_C is a high level signal, in the compensation phase
@, the second transistor T2 receives the compensation
control signal Vg2, and is turned on under the control of the
compensation control signal Vg2, so as to transmit the first
compensation data signal Datal_C to the third transistor T3
and the fourth transistor T4. The third transistor T3 is turned
off under control of the first compensation data signal
Datal_C, and the fourth transistor T4 is turned on under the
control of the first compensation data signal Datal_C. The
fourth transistor T4 transmits the second voltage signal vss1
to the fifth transistor T5, the sixth transistor T6 and the
seventh transistor T7. The fifth transistor T5 is turned on, the
sixth transistor T6 is turned off, and the seventh transistor T7
is turned on. The fifth transistor T5 transmits the first voltage
signal vdd1 to the third transistor T3 and the fourth transistor
T4, so that the third transistor T3 maintains a turn-on state,
the fourth transistor T4 maintains a turn-off state, which
maintains states of the fifth transistor T5 and the sixth
transistor T6. Therefore, the third transistor T3 may con-
tinuously transmit the second voltage signal vssl to the
seventh transistor T7, so that the seventh transistor T7
maintains a turn-on state. The turn-on seventh transistor T7
transmits the driving signal SD from the detection node S to
the compensation output terminal OUTPUT.

Hereinafter, referring to FIG. 9, the pixel driving method
provided in some embodiments of the present disclosure will
be described integrally and exemplarily by taking the pixel
driving circuit 01 shown in FIG. 5 as an example.

The pixel driving circuit 01 shown in FIG. 5 includes the
first transistor T1 to the fourteenth transistor T14, the first
capacitor C1 and the second capacitor C2.

In addition, for convenience of illustration, the second
terminal of the first capacitor C1, the second electrode of the
driving transistor Td, the second electrode of the ninth
transistor T9 and the second electrode of the twelfth tran-
sistor T12 are equivalently connected to the first node N1;
the second electrode of the tenth transistor T10, the first
electrode of the driving transistor Td and the second elec-
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trode of the eighth transistor T8 are equivalently connected
to the second node N2; the second electrode of the driving
transistor Td, the first electrode of the ninth transistor T9 and
the first electrode of the eleventh transistor T11 are equiva-
lently connected to the third node N3; a connection node
among the second electrode of the thirteenth transistor T13,
the first terminal of the second capacitor C2 and the control
electrode of the fourteenth transistor is referred to as a fourth
node; the second electrode of the second transistor T2, the
control electrode of the third transistor T3, the control
electrode of the fourth transistor T4, the second electrode of
the fifth transistor T5 and the second electrode of the sixth
transistor T6 are equivalently connected to a fifth node N5;
the second electrode of the third transistor T3, the second
electrode of the fourth transistor T4, the control electrode of
the fifth transistor T5, the control electrode of the sixth
transistor T6 and the control electrode of seven transistor T7
are equivalently connected to a sixth node N6.

It will be noted that, among the first transistor T1 to the
fourteenth transistor T14 included in the pixel driving circuit
01 in FIG. 5, except that the fourth transistor T4 and the sixth
transistor T6 are N-type transistors, remaining transistors are
all P-type transistors, which will not serve as a limitation on
the present disclosure.

The N-type transistor is turned on in a case where its
control electrode receives a high level signal, and is turned
off in a case where its control electrode receives a low level
signal. The P-type transistor is turned on in a case where its
control electrode receives a low level signal, and is turned
off in a case where its control electrode receives a high level
signal.

In addition, FIG. 9 shows a timing signal diagram corre-
sponding to the pixel driving circuit 01 in FIG. 5. For
example, if the first transistor T1 in FIG. 5 is a P-type
transistor, the control electrode of the first transistor T1
receives a low signal when the first transistor T1 is required
to be turned on. However, in some other embodiments of the
present disclosure, in a case where the first transistor T1 is
an N-type transistor, a signal that controls the first transistor
T1 to be turned on should be changed to a high level signal
accordingly.

Correspondingly, the first voltage signal vdd1 output from
the first voltage terminal VDD1 and the third voltage signal
vdd2 output from the third voltage terminal VDD2 are both
high level signals, and the second voltage signal vss1 output
from the second voltage terminal VSS1 and the fourth
voltage signal vss2 output from the fourth voltage terminal
VSS2 are both low level signals, which will also not serve
as a limitation on the present disclosure.

In the initialization phase @, the reset signal Vre output
from the reset signal terminal RE is of a low level, and the
twelfth transistor T12 is turned on to transmit the initializa-
tion voltage signal Vinit from the initialization voltage
terminal INIT to the second terminal of the first capacitor
C1, and a voltage of the first node N1 is equal to Vinit; and
the first terminal of the first capacitor C1 is connected to the
third voltage terminal VDD2. The first capacitor C1 is
initialized.

It will be noted that the initialization voltage signal Vinit
is a low level signal herein. Therefore, a voltage Vg of the
control electrode of the driving transistor Td is equal to
Vinit, and the driving transistor Td is turned on in the
initialization phase @

In the scanning phase @, the current scanning signal Vgc
output from the current scanning signal terminal GL.1 is of
a low level, the eighth transistor T8 and the ninth transistor

20

25

30

35

40

45

50

55

60

65

26

T9 are turned on, and the driving transistor Td maintains the
turn-on state in the previous phase.

The current data signal Vdc output from the current data
signal terminal DL1 is transmitted to the second terminal of
the first capacitor C1 through the eighth transistor T8, the
driving transistor Td and the ninth transistor T9 that are
turned on. Herein, the voltage of the current data signal Vdc
is higher than a voltage of the initialization voltage signal
Vinit, and thus the current data signal terminal DL1 dis-
charges to the second terminal of the first capacitor C1. Until
a voltage value of the first node N1 rises to Vdc-Vth, the
voltage Vg of the control electrode of the driving transistor
Td is equal to Vdc-Vth, a voltage V1 of the first electrode
of the driving transistor Td is equal to Vdc, the driving
transistor Td is turned off, and the current data signal
terminal DL1 stops discharging to the second terminal of the
first capacitor C1. In this case, the voltage of the first node
N1 is equal to Vdc-Vth, where Vth is the threshold voltage
of the driving transistor Td.

In this way, the writing of the current data signal Vdc and
compensation for the threshold voltage Vth are achieved in
the scanning phase @

In the time writing phase @, the time scanning signal Vgt
output from the time scanning signal terminal GL.2 is of a
low level, the thirteenth transistor T13 is turned on, the time
data signal Vdt from the time data signal terminal DL.2 is
transmitted to the first terminal of the second capacitor C2,
a voltage value of the fourth node N4 is equal to a voltage
Vdt of the time data signal Vdt, and the fourteenth transistor
T14 is turned on.

In the light-emitting phase @, the light-emitting control
signal Em output from the light-emitting control signal
terminal EL is of a low level, the tenth transistor T10 and the
eleventh transistor T11 are turned on, the third voltage signal
vdd2 is transmitted from the turn-on tenth transistor T10 to
the second node N2, a voltage value of the second node N2
is VDD2, the voltage value of the first node N1 is still
Vdc-Vth, a difference between the voltage of the first
electrode of the driving transistor Td and the voltage of the
control electrode of the driving transistor Td is VDD2-Vdc+
Vith, which is greater than the threshold voltage Vth, and the
driving transistor Td is turned on and generates the driving
signal SD. The driving signal SD is transmitted from the
turn-on eleventh transistor T11 to the first electrode of the
fourteenth transistor T14. The fourteenth transistor T14 still
maintains the turn-on state in the light-emitting phase @,
and thus the driving signal SD is transmitted from the
turn-on fourteenth transistor T14 to the element to be driven
02.

It will be noted that, since a voltage of the first terminal
of the second capacitor C2 is Vdt in the time writing phase
@, the time scanning signal Vgt is of a high level in the
light-emitting phase @, and after the thirteenth transistor
T13 is turned off, a voltage value of the first terminal of the
second capacitor C2 is still equal to Vdt, that is, the voltage
value of the fourth node N4 is Vdt, the fourteenth transistor
T14 is still turned on until part of the current of the driving
signal SD flows from the first electrode of the fourteenth
transistor T14 to the control electrode thereof, so that the
voltage of the first terminal of the second capacitor C2 is
increased and a voltage of the fourth node N4 is increased
to turn off the fourteenth transistor T14, and in this case, the
fourteenth transistor T14 no longer transmits the driving
signal SD to the element to be driven 02.

In the detection phase @, the detection control signal
Vgl output from the detection control signal terminal G1 is
a low level signal, the first transistor T1 is turned on, and the
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voltage Vs of the detection node S may be detected through
the second electrode of the first transistor T1.

In the compensation phase @, the compensation control
signal Vg2 output from the compensation data signal termi-
nal G2 is a low level signal, the first compensation data
signal Datal_C is a high level signal, the second transistor
T2 is turned on, and the first compensation data signal
Datal_C from the compensation data signal terminal DL.C is
transmitted to the fifth node N5 from the turn-on second
transistor T2.

When the third transistor T3 is turned off and the fourth
transistor T4 is turned on, the second voltage signal vssl
from the second voltage terminal VSS1 is transmitted from
the turn-on fourth transistor T4 to the sixth node N6. A
voltage of the sixth node N6 is a low level voltage, the fifth
transistor T5 is turned on, the sixth transistor T6 is turned
off, and the seventh transistor T7 is turned on. The turn-on
seventh transistor T7 transmits the driving signal SD trans-
mitted to the detection node S to the compensation output
terminal OUTPUT. The first voltage signal vddl from the
first voltage terminal VDDI is transmitted from the turn-on
fifth transistor T5 to the fifth node N5, and a voltage of the
fifth node N5 is a high level voltage, so that the third
transistor T3 to the seventh transistor T7 maintain their own
turn-on or turn-off state in the compensation phase @

Some embodiments of the present disclosure also provide
a display panel 100. Referring to FIG. 10, the display panel
100 includes a plurality of sub-pixels 110, and at least one
sub-pixel 110 of the plurality of sub-pixels 110 includes any
pixel driving circuit 01 as described above.

It will be noted that each sub-pixel 110 of the display
panel 100 further includes the element to be driven 02.
Herein, a type and a number of the elements to be driven 02
are not limited. For example, the number of the elements to
be driven 02 in each sub-pixel 110 may be set according to
actual use requirements.

For example, the number of the elements to be driven 02
included in each sub-pixel 110 is two. Compared with a
solution in which the sub-pixel 110 includes only one
element to be driven 02, a probability that both elements to
be driven 02 in the sub-pixel 100 are short-circuited is small.
In this way, a probability that a short circuit occurs between
the third voltage terminal VDD2 and the fourth voltage
terminal VSS2 of the display panel 100 is reduced, thereby
improving a reliability of the display panel 100.

For example, the element to be driven 02 includes at least
one light-emitting diode (abbreviated as LED). For example,
the element to be driven 02 includes at least one micro
light-emitting diode (abbreviated as Micro LED). It will be
noted that the micro light-emitting diode is an inorganic
light-emitting diode, and the micro light-emitting diode may
also be referred to as a micro inorganic light-emitting diode.

As another example, the element 02 to be driven may also
include at least one organic light-emitting diode (abbrevi-
ated as OLED), at least one mini light-emitting diode
(abbreviated as Mini LED), at least one micro light-emitting
diode (abbreviated as Micro LED) or at least one quantum
dot light-emitting diode (abbreviated as QLED), or other
types of light-emitting devices.

In some embodiments, in a case where the pixel driving
circuit 01 includes the compensation sub-circuit 30, refer-
ring to FIG. 10, the compensation output terminal OUTPUT
corresponding to each sub-pixel 110 of the at least one
sub-pixel 110 is electrically connected to a detection node S
of a pixel driving circuit 01 of a sub-pixel 110 that emits the
same color as and is adjacent to the sub-pixel 1101.
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Hereinafter, referring to FIG. 11, the above contents will
be exemplarily introduced. For the convenience of introduc-
tion, two adjacent sub-pixels 110 emitting the same color are
referred to as a sub-pixel 1101 and a sub-pixel 1102.

The pixel driving circuit 01 of the sub-pixel 1101 includes
a compensation sub-circuit 30, and the compensation output
terminal OUTPUT of the sub-pixel 1101 is electrically
connected to a detection node S of a pixel driving circuit 01
of the sub-pixel 1102 that emits the same color as and is
adjacent to the sub-pixel 1101. In this way, in a case where
the element to be driven 02 of the sub-pixel 1101 is
open-circuited, the element to be driven 02' of the sub-pixel
1102 may receive a driving signal SD of the defective
sub-pixel 1101, causing the sub-pixel 1102 to replace the
defective sub-pixel 1101 to emit light. Therefore, a pixel
corresponding to the defective sub-pixel 1101 may be dis-
played normally, that is, the pixel having the defective
sub-pixel 1101 that is open-circuited in the display apparatus
is repaired due to light emission compensation, which
improves the display effect of the display apparatus,
improves the reliability of the display apparatus, and pro-
longs the service life of the display apparatus.

In some embodiments, with continued reference to FIGS.
10 and 11, the plurality of sub-pixels 110 of the display panel
100 are arranged in an array, and the plurality of sub-pixels
110 arranged in the array includes a plurality of rows of
sub-pixels 110 emitting a same color (not shown) or a
plurality of columns of sub-pixels 110 emitting a same color.
In each row of sub-pixels 110 emitting the same color (not
shown) or each column of sub-pixels 110 emitting the same
color, a compensation output terminal OUTPUT corre-
sponding to one of every two adjacent sub-pixels 110 is
electrically connected to a detection node S of a pixel
driving circuit 01 of the other of the two adjacent sub-pixels
110.

Herein, FIG. 10 shows an example in which the plurality
of sub-pixels 110 include a plurality of columns of sub-
pixels 110 emitting the same color (red sub-pixel columns,
green sub-pixel columns or blue sub-pixel columns), which
will not serve as a limitation on the present disclosure.

In some embodiments, the plurality of sub-pixels 110 of
the display panel 100 are arranged in an array. Referring to
FIG. 12, the display panel 100 further includes: a plurality
of current scanning signal lines [.g1, a plurality of current
data signal lines [.d1, a plurality of time scanning signal line
Lg2, a plurality of time data signal lines [.d2, a plurality of
detection control signal lines L1, a plurality of compensation
control signal lines L2, a plurality of detection voltage
output lines Ls, and a plurality of compensation data signal
lines Lc. The pixel driving circuits 01 of each column of
sub-pixels 110 are electrically connected to one current data
signal line [.d1, one time data signal line [.d2, one detection
voltage output line Ls and one compensation data signal line
Lc correspondingly. The pixel driving circuits 01 of each
row of sub-pixels 110 are electrically connected to one
current scanning signal line L.gl, one time scanning signal
line Lg2, one detection control signal line L1 and one
compensation control signal line L.2 correspondingly.

The detection voltage output line Ls and the compensa-
tion data signal line Lc are two different signal lines.

In some other embodiments, referring to FIG. 13, the
compensation data signal terminal DL.C and the detection
output terminal VS in the display panel 100 share a same
detection compensation signal line Lsc. Herein, in a process
of driving each sub-pixel 110, the detection phase and the
compensation phase need to be performed in different time
periods. That is, the detection compensation signal line Lsc
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is used repeatedly in different time periods. In the detection
phase, the detection compensation signal line Lsc serves to
output the voltage Vs of the detection node S; and in the
compensation phase, the detection compensation signal line
Lsc serves to transmit the first compensation data signal
Datal_C. In this way, the number of signal lines on the
display panel 100 may be reduced, thereby reducing a wiring
space and increasing an aperture ratio of the display panel
100.

Some embodiments of the present disclosure also provide
a display apparatus 1000. Referring to FIGS. 14 and 15, the
display apparatus 1000 includes any one of the display
panels 100 as described above. The display apparatus 1000
further includes a processor 200, and the processor 200 is
electrically connected to the detection sub-circuit 20 of the
pixel driving circuit 01 of at least one sub-pixel 110 of the
display panel 100. The processor 200 is configured to
transmit the detection control signal Vgl to the detection
sub-circuit 10 connected thereto, and is also configured to
receive the voltage Vs of the detection node S detected by
the detection sub-circuit 10 connected thereto, and to deter-
mine the working state of the corresponding element to be
driven 02 according to the voltage Vs of the detection node
S.

Based on this, in some embodiments, in a case where the
pixel driving circuit 01 of the at least one sub-pixel 110 of
the display panel 100 further includes the compensation
sub-circuit 30, the processor 200 is further electrically
connected to the compensation sub-circuit 30 in each pixel
driving circuit 01. The processor 200 is also configured to
transmit the compensation control signal Vgl and the first
compensation data signal Datal_C to the corresponding
compensation sub-circuit 30 in a case where it is determined
that the working state of the corresponding element to be
driven 02 is open-circuited.

In some embodiments, referring to FIG. 14, the detection
voltage output line Ls and the compensation data signal line
Lc corresponding to each row of sub-pixels 110 emitting the
same color (not shown) or each column of sub-pixels 110
emitting the same color in the display panel 100 are two
different signal lines.

In some other embodiments, referring to FIG. 15, the
compensation data signal terminal DL.C and the detection
output terminal VS corresponding to each row of sub-pixels
110 emitting the same color (not shown) or each column of
sub-pixels 110 emitting the same color in the display panel
100 share a detection compensation signal line Lsc, and the
detection compensation signal line Lsc is used repeatedly in
different time periods. In this way, the number of signal lines
on the display panel 100 may be reduced, thereby increasing
an aperture ratio of the display apparatus 1000.

Some embodiments of the present disclosure also provide
a method for controlling a display apparatus, which is
applied to any one of the display apparatuses 100 as
described above. Referring to FIG. 16, the method for
controlling the display apparatus includes following steps.

In A1, a detection control signal Vgl is transmitted to a
detection sub-circuit 20 of each pixel driving circuit 01 of
the display panel 100, so as to control the detection sub-
circuit 20 to detect a voltage Vs of a detection node S of a
corresponding pixel driving circuit 01.

In A2, the voltage Vs of the detection node S output by the
detection sub-circuit 20 is received.

In A3, a working state of a corresponding element to be
driven 02 is determined according to the voltage Vs of the
detection node S.
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Based on this, in some embodiments, referring to the pixel
driving circuit 01 in FIG. 4, in a case where one terminal of
the element to be driven 02 is electrically connected to the
third voltage terminal VDD2 via the driving sub-circuit 10
of the respective pixel driving circuit 01, and the other
terminal of the element to be driven 02 is electrically
connected to the fourth voltage terminal VSS2, the deter-
mining of the working state of the corresponding element to
be driven 02 according to the voltage Vs of the detection
node S in A3 includes following situations A31 to A33.

In A31, if the voltage Vs of the detection node S is equal
to or approximately equal to a difference between a voltage
value of the fourth voltage signal vss2 received at the fourth
voltage terminal VSS2 and the voltage division value of the
element to be driven 02, it is determined that the working
state of the element to be driven 02 is normal.

In A32, if the voltage Vs of the detection node S is equal
to or approximately equal to a voltage value of the third
voltage signal vdd2 received at the third voltage terminal
VDD2, it is determined that the working state of the element
to be driven 02 is open-circuited.

In A33, if the voltage Vs of the detection node S is less
than the voltage value of the third voltage signal vdd2 and
greater than or equal to the voltage value of the fourth
voltage signal vss2, it is determined that the working state of
the element to be driven 02 is short-circuited.

For example, there are at least two elements to be driven
02, and in a case where it is determined that the working
state of the element to be driven 02 is short-circuited, A33
includes following situations A331 to A332.

In A331, if the voltage Vs of the detection node S is less
than the voltage value of the third voltage signal vdd2 and
greater than the voltage value of the fourth voltage signal
vss2, it is determined that the working state(s) of at least one
of the at least two elements to be driven 02 are short-
circuited.

In A331, if the voltage Vs of the detection node S is equal
to the voltage value of the fourth voltage signal vss2, it is
determined that the working states of the at least two
elements to be driven 02 are botl/all short-circuited.

Referring to FIG. 5, A31 to A33 will be described below
by taking an example in which the element to be driven 02
includes two micro light-emitting diodes. In a case where the
third voltage signal vdd2 is 3V and the fourth voltage signal
vss2 is =3V, if the detected voltage Vs of the detection node
S is equal to or approximately equal to OV, it is determined
that the working states of the two micro light-emitting
diodes are normal; if the detected voltage Vs of the detection
node S is equal to or approximately equal to 3V, it is
determined that the working state(s) of at least one of the
two micro light-emitting diodes are open-circuited; if the
detected voltage Vs of the detection node S is equal to or
approximately equal to —1.5V, it is determined that the
working state of one of the two micro light-emitting diodes
is short-circuited; and if the detected voltage Vs of the
detection node S is equal to or approximately equal to =3V,
it is determined that the working states of the two micro
light-emitting diodes are both short-circuited.

In some embodiments, referring to FIGS. 14 and 15, the
pixel driving circuit(s) 01 of at least one sub-pixel 110 of the
display panel 100 further include the compensation sub-
circuit 30. In a case where the compensation output terminal
OUTPUT corresponding to each sub-pixel 110 of the at least
one sub-pixel 110 is electrically connected to a detection
node S of a pixel drive circuit 01 of a sub-pixel 110 that
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emits the same color as and is adjacent to the sub-pixel 110,
the method for controlling the display apparatus further
includes the following steps.

In a case where it is determined that the working state of
the element to be driven 02 is open-circuited, the compen-
sation control signal Vgl and the first compensation data
signal Datal_C are generated, and the compensation control
signal Vgl and the first compensation data signal Datal_C
are transmitted to the corresponding compensation sub-
circuit 30, so that the compensation sub-circuit 30 is con-
trolled to transmit the driving signal SD supplied by the
corresponding driving sub-circuit 01 from the corresponding
detection node S to the detection node S of the pixel driving
circuit 01 of a sub-pixel 110 that emits the same color as and
is the adjacent to the sub-pixel 110 to which the compen-
sation sub-circuit 30 belongs.

It will be noted that the first compensation data signal
Datal_C includes two types of levels: a working level and
a non-working level. In a case where it is determined by
detecting the voltage Vs of the detection node S that the
working state of the element to be driven 02 is short-
circuited or open-circuited, the first compensation data sig-
nal Datal_C is a working level. After receiving the first
compensation data signal Datal_C that is the working level,
the compensation sub-circuit 30 transmits the driving signal
SD to a sub-pixel 110 that emits the same color as and is the
adjacent to the sub-pixel 110 to which the compensation
sub-circuit 30 belongs.

However, in a case where it is determined by detecting the
voltage Vs of the detection node S that the working state of
the element to be driven 02 is not short-circuited or open-
circuited, the first compensation data signal Datal_C is a
non-working level. After receiving the first compensation
data signal Datal_C that is the non-working level, the
compensation sub-circuit 30 no longer transmits the driving
signal SD to a sub-pixel 110 that emits the same color as and
is the adjacent to the sub-pixel 110 to which the compen-
sation sub-circuit 30 belongs.

In some embodiments, the transmitting of the detection
control signal Vgl to the detection sub-circuit 20 of the pixel
driving circuit 01 of the display panel 100 in Al includes
following steps A1l to A12.

In A11, a detection control signal Vgl is generated at a set
timing.

In A12, the generated detection control signal Vgl is
transmitted to each detection sub-circuit 20.

The set timing includes: at least one of a time when the
display apparatus 1000 is turned on for use every time or a
time when each preset use time period T is expired.

In this way, each sub-pixel 110 of the display apparatus
1000 is detected according to a certain set timing, and when
a defective sub-pixel appears in the sub-pixel 110, the
defective sub-pixel may be detected in time and the defec-
tive sub-pixel may be replaced in time to emit light, thereby
further ensuring the display effect of the display apparatus
1000.

In some embodiments, in a use process of the display
apparatus 1000, a detection compensation period and an
image display period are included, and the method for
controlling the display apparatus is performed during the
detection compensation period. For example, the detection
compensation period includes at least one image frame, and
the method for controlling the display apparatus is per-
formed within one of the at least one image frame of the
detection compensation period.

After the detection compensation period, the image dis-
play period follows, and the image display period includes
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a plurality of image frames. During the image display
period, the pixel driving circuit 01 corresponding to the
defective sub-pixel that has been replaced to emit light in the
sub-pixel 110 keeps transmitting the driving signal SD to the
sub-pixel 110 that replaces the defective sub-pixel to emit
light, so that a pixel corresponding to the defective sub-pixel
may realize a normal image display during the image display
period due to the light emission compensation.

In some embodiments, respective image frame of the
image display period includes: an initialization phase @, a
scanning phase (2), a time writing phase and a light-
emitting phase (4).

For example, referring to FIG. 17, within each image
frame of the image display period, each sub-pixel may be
driven in such a manner that each sub-pixel is scanned only
once in one image frame. That is, one image frame includes:
one initialization phase @, one scanning phase @, one
time writing phase @ and one light-emitting phase @

For example, referring to FIG. 18, within each image
frame of the image display period, each sub-pixel may also
be driven in such a manner that each sub-pixel is scanned a
plurality of times in one image frame. That is, one image
frame includes: one initialization phase @, one scanning
phase @, a plurality of time writing phases @ and a
plurality of light-emitting phases (4 ), and the number of time
writing phases is equal to the number of light emitting
phases (4). Each time writing phase @ is followed by one
light-emitting phase (4) after which a next writing phase
and a next light-emitting phase is performed. Such a
cycle is performed until the end of the image frame.

It will be noted that in a case where each sub-pixel is
driven in such a manner that each sub-pixel is scanned a
plurality of times in one image frame, for example, each
sub-pixel is scanned twice in one image frame, as shown in
FIG. 18, a time period T is spaced between the light-emittin,
phase @ of a first scanning and the time writing phase @%
of a second scanning of a certain sub-pixel 110. This is
because the sub-pixels 110 in a same column are connected
to a same time data signal line [.d2, and receive time data
signals under control of different time scanning signal lines
Lg2 (see FIG. 13). The sub-pixels 110 in different rows are
connected to different time data signal lines L.d2, that is, the
time at which the time scanning signals Vgt are received
does not overlap. That is, the time data signal line Ld2
corresponding to one sub-pixel column is used repeatedly in
different time periods within one image frame. In the time
writing phase of the first scanning, after respective
sub-pixel 110 in the sub-pixel column receives a correspond-
ing time scanning signal Vgt, the time writing phase @ of
the second scanning is entered to transmit the time scanning
signal Vgt. In the first scanning, a duration of a working
level of the light-emitting signal Em of the sub-pixel is less
than a sum of the time for sequentially receiving the effec-
tive levels of the time scanning signals Vgt by all pixel rows
of the corresponding pixel column. Therefore, after a certain
sub-pixel 110 undergoes the light-emitting phase @ of the
first scanning in an image frame, it is necessary to wait for
other sub-pixels 110 that are in the same sub-pixel column
as and arranged behind the sub-pixel 110 to finish receiving
the time scanning signals Vgt of the first scanning, and to
wait for other sub-pixels 110 that are in the same sub-pixel
column as and arranged before the sub-pixel 110 to finish
receiving the time scanning signals Vgt of the second
scanning. That is, the sub-pixel 110 needs to wait for the
time period T before entering the time writing phase @ of
the second scanning.
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Herein, the “other sub-pixels 110 that are in the same
sub-pixel column as and arranged behind the sub-pixel 110~
as described above refers to other sub-pixels 110 that are in
the same sub-pixel column as the sub-pixel 110 and receive
the time scanning signals Vgt later than the sub-pixel 110 in
one scanning; and the “other sub-pixels 110 arranged in the
same sub-pixel column as and before the sub-pixel 110 as
described above refers to other sub-pixels 110 that are in the
same sub-pixel column as the sub-pixel 110 and receive the
time scanning signals Vgt prior to the sub-pixels 110 in one
scanning.

The forgoing descriptions are merely specific implemen-
tations of the present disclosure, but the protection scope of
the present disclosure is not limited thereto. Any person
skilled in the art could readily conceive of changes or
replacements within the technical scope of the present
disclosure, which shall all be included in the protection
scope of the present disclosure. Therefore, the protection
scope of the present disclosure shall be subject to the
protection scope of the claims.

What is claimed is:

1. A pixel driving circuit, comprising:

a driving sub-circuit configured to supply a driving signal

to an element to be driven;
a detection sub-circuit electrically connected to a detec-
tion control signal terminal and a detection node, and
configured to detect a voltage value of the detection
node in response to a detection control signal received
at the detection control signal terminal, wherein the
detection node is equivalent to a point on a connection
line between the driving sub-circuit and the element to
be driven; and
a compensation sub-circuit electrically connected to a
compensation control signal terminal, a compensation
data signal terminal, the detection node and a compen-
sation output terminal; the compensation sub-circuit is
configured to transmit the driving signal supplied by
the driving sub-circuit from the detection node to the
compensation output terminal according to a first com-
pensation data signal received at the compensation data
signal terminal and in response to a compensation
control signal received at the compensation control
signal terminal; wherein
the compensation sub-circuit includes: an input unit, a
storage unit and a compensation control unit, wherein
the input unit is electrically connected to the compen-
sation control signal terminal, the compensation data
signal terminal and the storage unit, and is config-
ured to write the first compensation data signal into
the storage unit in response to the compensation
control signal;

the storage unit is further electrically connected to the
compensation control unit, and is configured to gen-
erate and store a second compensation data signal
according to the written first compensation data
signal, and to output the second compensation data
signal to the compensation control unit; and

the compensation control unit is further electrically
connected to the detection node and the compensa-
tion output terminal, and is configured to turn on a
connection circuit between the detection node and
the compensation output terminal in response to the
second compensation data signal;

the compensation control unit includes a seventh tran-
sistor, wherein a control electrode of the seventh
transistor is electrically connected to the storage unit,
a first electrode of the seventh transistor is electri-
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cally connected to the detection node, and a second
electrode of the seventh transistor is electrically
connected to the compensation output terminal.

2. The pixel driving circuit according to claim 1, wherein
the input unit includes a second transistor, a control elec-
trode of the second transistor being electrically connected to
the compensation control signal terminal, a first electrode of
the second transistor being electrically connected to the
compensation data signal terminal, and a second electrode of
the second transistor being electrically connected to the
storage unit.

3. The pixel driving circuit according to claim 1, wherein
the storage unit includes a first inverter and a second
inverter; wherein

a first terminal of the first inverter is electrically con-
nected to the input unit and a fourth terminal of the
second inverter, a second terminal of the first inverter
is electrically connected to a first voltage terminal, a
third terminal of the first inverter is electrically con-
nected to a second voltage terminal, and a fourth
terminal of the first inverter is electrically connected to
the compensation control unit and a first terminal of the
second inverter; and

a second terminal of the second inverter is electrically
connected to the first voltage terminal, and a third
terminal of the second inverter is electrically connected
to the second voltage terminal.

4. The pixel driving circuit according to claim 3, wherein
the first inverter includes a third transistor and a fourth
transistor, and the second inverter includes a fifth transistor
and a sixth transistor; wherein each of the third transistor and
the fifth transistor is one of P-type transistor and N-type
transistor, and each of the fourth transistor and the sixth
transistor is another one of the P-type transistor and the
N-type transistor;

a control electrode of the third transistor is electrically
connected to the input unit, a second electrode of the
fifth transistor and a second electrode of the sixth
transistor, a first electrode of the third transistor is
electrically connected to the first voltage terminal, and
a second electrode of the third transistor is electrically
connected to a second electrode of the fourth transistor,
a control electrode of the fifth transistor, a control
electrode of the sixth transistor and the compensation
control unit;

a control electrode of the fourth transistor is electrically
connected to the input unit, the second electrode of the
fifth transistor and the second electrode of the sixth
transistor, a first electrode of the fourth transistor is
electrically connected to the second voltage terminal,
and the second electrode of the fourth transistor is
further electrically connected to the control electrode of
the fifth transistor, the control electrode of the sixth
transistor and the compensation control unit;

a first electrode of the fifth transistor is electrically
connected to the first voltage terminal, and the second
electrode of the fifth transistor is electrically connected
to the second electrode of the sixth transistor; and

a first electrode of the sixth transistor is electrically
connected to the second voltage terminal.

5. A pixel driving circuit, comprising:

a driving sub-circuit configured to supply a driving signal
to an element to be driven;

a detection sub-circuit electrically connected to a detec-
tion control signal terminal and a detection node, and
configured to detect a voltage value of the detection
node in response to a detection control signal received
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at the detection control signal terminal, wherein the

detection node is equivalent to a point on a connection

line between the driving sub-circuit and the element to
be driven; and

a compensation sub-circuit electrically connected to a
compensation control signal terminal, a compensation
data signal terminal, the detection node and a compen-
sation output terminal; the compensation sub-circuit is
configured to transmit the driving signal supplied by
the driving sub-circuit from the detection node to the
compensation output terminal according to a first com-
pensation data signal received at the compensation data
signal terminal and in response to a compensation
control signal received at the compensation control
signal terminal; wherein

the detection sub-circuit includes a first transistor, a
control electrode of the first transistor being electrically

connected to the detection control signal terminal, a

first electrode of the first transistor being electrically

connected to the detection node, and a second electrode
of the first transistor being configured to output the
voltage value of the detection node; and

the compensation sub-circuit includes a second transistor,

a third transistor, a fourth transistor, a fifth transistor, a

sixth transistor and a seventh transistor; each of the

third transistor and the fifth transistor is one of P-type
transistor and N-type transistor, and each of the fourth
transistor and the sixth transistor is another one of the

P-type transistor and the N-type transistor, wherein

a control electrode of the second transistor is electri-
cally connected to the compensation control signal
terminal, a first electrode of the second transistor is
electrically connected to the compensation data sig-
nal terminal, and a second electrode of the second
transistor is electrically connected to a control elec-
trode of the third transistor and a control electrode of
the fourth transistor;

the control electrode of the third transistor is further
electrically connected to a second electrode of the
fifth transistor and a second electrode of the sixth
transistor, a first electrode of the third transistor is
electrically connected to a first voltage terminal, and
a second electrode of the third transistor is electri-
cally connected to a second electrode of the fourth
transistor, a control electrode of the fifth transistor, a
control electrode of the sixth transistor and a control
electrode of the seventh transistor;

the control electrode of the fourth transistor is further
electrically connected to the second electrode of the
fifth transistor and the second electrode of the sixth
transistor, a first electrode of the fourth transistor is
electrically connected to a second voltage terminal,
and the second electrode of the fourth transistor is
electrically connected to the control electrode of the
fifth transistor, the control electrode of the sixth
transistor and the control electrode of the seventh
transistor;

a first electrode of the fifth transistor is electrically
connected to the first voltage terminal, and the sec-
ond electrode of the fifth transistor is electrically
connected to the second electrode of the sixth tran-
sistor;

a first electrode of the sixth transistor is electrically
connected to the second voltage terminal; and

a first electrode of the seventh transistor is electrically
connected to the detection node, and a second elec-
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trode of the seventh transistor is electrically con-
nected to the compensation output terminal.

6. The pixel driving circuit according to claim 5, wherein
the first transistor, the second transistor and the seventh
transistor are all P-type transistors or are all N-type transis-
tors.

7. The pixel driving circuit according to claim 1, wherein
the driving sub-circuit includes: a driving signal control unit
and a light-emitting time control unit; wherein

the driving signal control unit is electrically connected to

a current scanning signal terminal, a light-emitting
control signal terminal, a current data signal terminal
and the light-emitting time control unit, and is config-
ured to generate the driving signal according to a
current data signal received at the current data signal
terminal and in response to a current scanning signal
received at the current scanning signal terminal and a
light-emitting control signal received at the light-emit-
ting control signal terminal, and to transmit the driving
signal to the light-emitting time control unit; and

the light-emitting time control unit is electrically con-

nected to a time scanning signal terminal, a time data
signal terminal and the element to be driven, and is
configured to transmit the driving signal to the element
to be driven according to a time data signal received at
the time data signal terminal and in response to a time
scanning signal received at the time scanning signal
terminal, and to control duration for transmitting the
driving signal to the element to be driven.

8. The pixel driving circuit according to claim 7, wherein
the driving signal control unit includes: a current data
writing subunit, a compensation subunit, a first driving
subunit, a light-emitting control subunit and an initialization
subunit; wherein

the current data writing subunit is electrically connected

to the current scanning signal terminal, the current data
signal terminal and the first driving subunit, and is
configured to write the current data signal into the first
driving subunit in response to the current scanning
signal;

the compensation subunit is electrically connected to the

current scanning signal terminal and the first driving
subunit, and is configured to compensate the first
driving subunit for a threshold voltage in response to
the current scanning signal;

the first driving subunit is electrically connected to a third

voltage terminal and the light-emitting control subunit,
and is configured to generate and output the driving
signal according to the written current data signal and
a third voltage signal received at the third voltage
terminal;

the light-emitting control subunit is electrically connected

to the light-emitting control signal terminal, the third
voltage terminal, the first driving subunit and the light-
emitting time control unit, and is configured to transmit
the driving signal output by the first driving subunit to
the light-emitting time control unit according to the
third voltage signal and in response to the light-emit-
ting control signal;

the initialization subunit is electrically connected to a

reset signal terminal, an initialization voltage terminal
and the first driving subunit, and is configured to
transmit an initialization voltage signal received at the
initialization voltage terminal to the first driving sub-
unit in response to a reset signal received at the reset
signal terminal, so as to initialize the first driving
subunit;
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the light-emitting time control unit includes a time data

writing subunit and a second driving subunit; wherein

the time data writing subunit is electrically connected
to the time scanning signal terminal, the time data
signal terminal and the second driving subunit, and
is configured to write the time data signal into the
second driving subunit in response to the time scan-
ning signal; and

the second driving subunit is electrically connected to
a common voltage terminal, the driving signal con-
trol unit and the element to be driven, and is con-
figured to transmit the driving signal to the element
to be driven according to the written time data signal
and a common voltage signal received at the com-
mon voltage terminal.

9. The pixel driving circuit according to claim 8, wherein

the current data writing subunit includes an eighth tran-

sistor; a control electrode of the eighth transistor is
electrically connected to the current scanning signal
terminal, a first electrode of the eighth transistor is
electrically connected to the current data signal termi-
nal, and a second electrode of the eighth transistor is
electrically connected to the first driving subunit;

the compensation subunit includes a ninth transistor; a

control electrode of the ninth transistor is electrically
connected to the current scanning signal terminal, and
both a first electrode and a second electrode of the ninth
transistor are electrically connected to the first driving
subunit;

the first driving subunit includes a driving transistor and

a first capacitor; a control electrode of the driving
transistor is electrically connected to a second terminal
of the first capacitor, a first electrode of the driving
transistor is electrically connected to the current data
writing subunit and the light-emitting control subunit,
and a second electrode of the driving transistor is
electrically connected to the compensation subunit and
the light-emitting control subunit; a first terminal of the
first capacitor is electrically connected to the third
voltage terminal, and the second terminal of the first
capacitor is electrically connected to the compensation
subunit;

the light-emitting control subunit includes a tenth tran-

sistor and an eleventh transistor; a control electrode of
the tenth transistor is electrically connected to the
light-emitting control signal terminal, a first electrode
of the tenth transistor is electrically connected to the
third voltage terminal, and a second electrode of the
tenth transistor is electrically connected to the first
driving subunit; a control electrode of the eleventh
transistor is electrically connected to the light-emitting
control signal terminal, a first electrode of the eleventh
transistor is electrically connected to the first driving
subunit, and a second electrode of the eleventh tran-
sistor is electrically connected to the light-emitting time
control unit;

the initialization subunit includes a twelfth transistor; a

control electrode of the twelfth transistor is electrically
connected to the reset signal terminal, a first electrode
of the twelfth transistor is electrically connected to the
initialization voltage terminal, and a second electrode
of the twelfth transistor is electrically connected to the
first driving subunit;

the time data writing subunit includes a thirteenth tran-
sistor; a control electrode of the thirteenth transistor is
electrically connected to the time scanning signal ter-
minal, a first electrode of the thirteenth transistor is
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electrically connected to the time data signal terminal,
and a second electrode of the thirteenth transistor is
electrically connected to the time data writing subunit;
and

the second driving subunit includes a fourteenth transistor

and a second capacitor; a control electrode of the
fourteenth transistor is electrically connected to a first
terminal of the second capacitor, a first electrode of the
fourteenth transistor is electrically connected to the
light-emitting control subunit, and a second electrode
of the fourteenth transistor is electrically connected to
the element to be driven; the first terminal of the second
capacitor is electrically connected to the time data
writing subunit, and a second terminal of the second
capacitor is electrically connected to the common volt-
age terminal.

10. A pixel driving method applied to the pixel driving
circuit according to claim 1, the pixel driving method
comprising:

in a scanning phase, writing a current data signal into the

driving sub-circuit of the pixel driving circuit;

in a light-emitting phase, generating, by the driving

sub-circuit, the driving signal according to the written
current data signal, and supplying the driving signal to
the element to be driven corresponding to the pixel
driving circuit; and

in a detection phase, detecting, by the detection sub-

circuit of the pixel driving circuit, the voltage value of
the detection node of the pixel driving circuit under
control of the detection control signal, and outputting,
by the detection sub-circuit of the pixel driving circuit,
the voltage value of the detection node;

in a compensation phase, receiving, by the compensation

sub-circuit, the compensation control signal and the
first compensation data signal, and transmitting, by the
compensation sub-circuit, the driving signal supplied
by the driving sub-circuit to the compensation output
terminal corresponding to the pixel driving circuit from
the detection node according to the first compensation
data signal and under control of the compensation
control signal;

wherein the detection phase is within the light-emitting

phase, and the compensation phase is within the light-
emitting phase; and

in the compensation phase,

writing, by the input unit, the first compensation data
signal into the storage unit under the control of the
compensation control signal;

generating and storing, by the storage unit, the second
compensation data signal according to the written
first compensation data signal;

outputting, by the storage unit, the second compensa-
tion data signal to the compensation control unit;

turning on, by the compensation control unit, the con-
nection circuit between the detection node and the
compensation output terminal with the seventh tran-
sistor being turned on under control of the second
compensation data signal.

11. A display panel, comprising a plurality of sub-pixels,
wherein at least one sub-pixel of the plurality of sub-pixels
including the pixel driving circuit according to claim 1, and
the element to be driven including at least one light-emitting
diode.

12. The display panel according to claim 11, wherein a
compensation output terminal corresponding to each sub-
pixel of the at least one sub-pixel is electrically connected to



US 11,893,934 B2

39

a detection node of a pixel driving circuit of a sub-pixel that
emits a same color as and is closest to the sub-pixel.

13. The display panel according to claim 12, wherein the
plurality of sub-pixels are arranged in an array, and the
plurality of sub-pixels arranged in the array include a
plurality of rows of sub-pixels emitting a same color or a
plurality of columns of sub-pixels emitting a same color; and

in each row of sub-pixels emitting the same color or each

column of sub-pixels emitting the same color, a com-
pensation output terminal corresponding to one of
every two adjacent sub-pixels is electrically connected
to a detection node of a pixel driving circuit of another
one of the two adjacent sub-pixels.

14. A display apparatus, comprising:

the display panel according to claim 11; and

a processor, wherein the processor is electrically con-

nected to the detection sub-circuit of the pixel driving
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circuit of at least one sub-pixel of the display panel, and
is configured to transmit the detection control signal to
the detection sub-circuit connected thereto, and to
receive the voltage value of the detection node detected
by the detection sub-circuit connected thereto, and to
determine a working state of the element to be driven
according to the voltage value of the detection node.
15. The display apparatus according to claim 14, wherein
the processor is further electrically connected to the com-
pensation sub-circuit of the pixel driving circuit of at least
one sub-pixel of the display panel, and the processor is
further configured to transmit the compensation control
signal and the first compensation data signal to a respective
compensation sub-circuit in response that it is determined
that the working state of the element to be driven is
open-circuited.



