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ORGANIC LIGHT EMITTING DIODE
(OLED) COMPENSATION CIRCUIT,
DISPLAY PANEL AND DISPLAY APPARATUS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the priority of Chinese
Patent Application No. 201811010765.8 filed on Aug. 31,
2018, the entire contents of which are incorporated herein by
reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to the field
of display technology and, more particularly, relates to an
organic light-emitting diode (OLED) compensation circuit,
a display panel and a display apparatus.

BACKGROUND

[0003] With the development of display technology, liquid
crystal display (LCD) and organic light-emitting diode
(OLED) display, as two of the mainstream display devices,
have been widely utilized in various types of portable
electronic devices.

[0004] While an LCD display is a non-self-illuminating
device, an OLED element is a self-illuminating device.
Furthermore, an OLED display possesses faster response,
higher contrast as well as wider viewing angle, therefore, it
has been more and more valued.

[0005] The existing technologies utilize pixel driving cir-
cuits to drive an OLED element for light emitting.

[0006] Since the luminance of an OLED is related to the
current flowing through the OLED, the electrical property of
a driving thin-film transistor (TFT) in the pixel-driving
circuit may directly impact the display effect. Specifically,
the threshold voltage of the thin-film transistor may often
drift, thereby causing unevenness in the brightness of the
entire OLED display device. To improve the display effect
of the OLED, pixel compensation has been commonly
applied to the OLED by the use of the pixel driving circuit.
[0007] Generally, existing pixel driving circuits have com-
plex circuit structures, which may increase the manufacture
cost.

BRIEF SUMMARY OF THE DISCLOSURE

[0008] One aspect of the present disclosure provides a
OLED compensation circuit, including: a first transistor, a
second transistor, a third transistor, a fourth transistor, a
storage capacitor and an OLED element. A gate electrode of
the first transistor is electrically connected to a first scanning
signal line, a first electrode of the first transistor is electri-
cally connected to a data signal line, and a second electrode
of the first transistor is electrically connected to a first node.
A gate electrode of the second transistor is electrically
connected to a first light-emitting control signal line, a first
electrode of the second transistor is electrically connected to
a first voltage signal line, and a second electrode of the
second transistor is electrically connected to a second node.
A gate electrode of the third transistor is electrically con-
nected to the first node, a first electrode of the third transistor
is electrically connected to the second node, and a second
electrode of the third transistor is electrically connected to a
third node. A gate electrode of the fourth transistor is
electrically connected to a first control signal line, a first
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electrode of the fourth transistor is electrically connected to
a sensing signal line, and a second electrode of the fourth
transistor is electrically connected to the second node. A first
plate of the storage capacitor is electrically connected to the
first node, and a second plate of the storage capacitor is
electrically connected to the second node. A first electrode of
the OLED element is electrically connected to the third
node, and a second electrode of the OLED element is
electrically connected to a second voltage signal line.

[0009] Another aspect of the present disclosure also pro-
vides a display panel, including a substrate, a semiconductor
layer of a first transistor disposed on the substrate, a semi-
conductor layer of a second transistor disposed on the
substrate, a semiconductor layer of a third transistor dis-
posed on the substrate, a semiconductor layer of a fourth
transistor disposed on the substrate, and a gate insulating
layer covering the semiconductor layer of the first transistor,
the semiconductor layer of the second transistor, the semi-
conductor layer of the third transistor and the semiconductor
layer of the fourth transistor. A gate electrode of the first
transistor is disposed on the gate insulating layer and over-
lapped with the semiconductor layer of the first transistor. A
gate electrode of the second transistor is disposed on the gate
insulating layer and overlapped with the semiconductor
layer of the second transistor. A gate electrode of the third
transistor is disposed on the gate insulating layer and over-
lapped with the semiconductor layer of the third transistor.
A gate electrode of the fourth transistor is disposed on the
gate insulating layer and overlapped with the semiconductor
layer of the fourth transistor. A first plate of a storage
capacitor is disposed on the substrate and overlapped with
the gate electrode of the third transistor. An auxiliary insu-
lating layer covers the gate electrode of the first transistor,
the gate electrode of the second transistor, the gate electrode
of the third transistor, the gate electrode of the fourth
transistor and the first plate of the storage capacitor. A
second plate of the storage capacitor is disposed on the
substrate and overlapped with the first plate of the storage
capacitor. An interlayer insulating layer covers the second
plate of the storage capacitor. A first scanning signal line is
disposed on the substrate, extending along a first direction.
A data signal line is disposed on the substrate, extending
along a second direction, where the second direction inter-
sects with the first direction. A first light-emitting control
signal line is disposed on the substrate, extending along the
first direction. A first voltage signal line is disposed on the
substrate, extending along the second direction. A first
control signal line is disposed on the substrate, extending
along the first direction. A sensing signal line is disposed on
the substrate, extending along the second direction. The gate
electrode of the first transistor is electrically connected to the
first scanning signal line, a first electrode of the first tran-
sistor is electrically connected to the data signal line, and a
second electrode of the first transistor is electrically con-
nected to the first plate of the storage capacitor. The gate
electrode of the second transistor is electrically connected to
the first light-emitting control signal line, a first electrode of
the second transistor is electrically connected to the first
voltage signal line, and a second electrode of the second
transistor is electrically connected to the second plate of the
storage capacitor. The gate electrode of the third transistor is
electrically connected to the first plate of the storage capaci-
tor and a first electrode of the third transistor is electrically
connected to the second plate of the storage capacitor. The
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gate electrode of the fourth transistor is electrically con-
nected to the first control signal line, a first electrode of the
fourth transistor is electrically connected to the sensing
signal line, and a second electrode of the fourth transistor is
electrically connected to the second plate of the storage
capacitor.

[0010] Another aspect of the present disclosure also pro-
vides a display apparatus including a display panel provided
in the present disclosure.

[0011] Other features and advantages of the present dis-
closure will become more apparent via a reading of detailed
descriptions of the non-limiting embodiments with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, illustrating some
embodiments of the present disclosures, constitute a part of
the present disclosure. These accompanying drawings
together with some of the embodiments will be described in
the following to illustrate the technical solutions of the
present disclosure.

[0013] FIG. 1 illustrates a circuit schematic diagram of an
exemplary OLED compensation circuit according to various
embodiments of the present disclosure;

[0014] FIG. 2 illustrates a timing diagram of a driving
signal configured to drive the exemplary OLED compensa-
tion circuit illustrated in FIG. 1 according to various
embodiments of the present disclosure;

[0015] FIG. 3 illustrates a timing diagram of another
driving signal configured to drive the exemplary OLED
compensation circuit illustrated in FIG. 1 according to
various embodiments of the present disclosure;

[0016] FIG. 4 illustrates a circuit schematic diagram of
another exemplary OLED compensation circuit according to
various embodiments of the present disclosure;

[0017] FIG. 5 illustrates a timing diagram of a driving
signal configured to drive the exemplary OLED compensa-
tion circuit illustrated in FIG. 4 according to various
embodiments of the present disclosure;

[0018] FIG. 6 illustrates a timing diagram of another
driving signal configured to drive the exemplary OLED
compensation circuit illustrated in FIG. 4 according to
various embodiments of the present disclosure;

[0019] FIG. 7 illustrates a structural schematic diagram of
partial region of an exemplary OLED display panel accord-
ing to embodiments of the present disclosure;

[0020] FIG. 8 illustrates a structural schematic diagram of
a one-layer structure of the exemplary OLED display panel
illustrated in FIG. 7 according to various embodiments of
the present disclosure;

[0021] FIG. 9 illustrates a structural schematic diagram of
a two-layer structure of the exemplary OLED display panel
illustrated in FIG. 7 according to various embodiments of
the present disclosure;

[0022] FIG. 10 illustrates a structural schematic diagram
of a three-layer structure of the exemplary OLED display
panel illustrated in FIG. 7 according to various embodiments
of the present disclosure;

[0023] FIG. 11 illustrates a structural schematic diagram
of partial region of another exemplary OLED display panel
according to embodiments of the present disclosure;
[0024] FIG. 12 illustrates a structural schematic diagram
of the one-layer structure of the exemplary OLED display
panel illustrated in FIG. 11,
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[0025] FIG. 13 illustrates a structural schematic diagram
of a two-layer structure of the exemplary OLED display
panel illustrated in FIG. 11;

[0026] FIG. 14 illustrates a structural schematic diagram
of a three-layer structure of the exemplary OLED display
panel illustrated in FIG. 11;

[0027] FIG. 15 illustrates a structural schematic diagram
of another exemplary OLED display panel according to
embodiments of the present disclosure; and

[0028] FIG. 16 illustrates a planar structural schematic
diagram of an exemplary OLED display apparatus according
to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0029] Various embodiments of the present disclosure will
be described in detail as follows with reference to the
accompanying drawings. It should be noted that the arrange-
ments of the elements and steps as described in these
embodiments, as well as the numeric expressions and
numeric values are not intended to limit the scope of the
present disclosure, unless otherwise specified.

[0030] It should be understood that the description of the
exemplary embodiments in the present disclosure are merely
for illustrative purposes, not intended to limit any scope of
the present disclosure or its implementation.

[0031] The technologies, methods and devices that are
known to one with ordinary skill in the art will not be
described in detail herein, however under certain circum-
stances, any technology, method and device as disclosed
herein should be viewed as part of the present disclosure.
[0032] Any numeric value described in exemplary
embodiments of the present disclosure is only for illustrative
purpose, not intended to be limiting. Accordingly, different
numeric values may be applied in other exemplary embodi-
ments of the present disclosure.

[0033] It should be noted that similar reference numerals
and letters indicate similar items in the following drawings.
Hence, once an item is defined in one drawing, it may be
unnecessary for the item to be further discussed in subse-
quent drawings.

[0034] The present disclosure provides an organic light-
emitting diode (OLED) compensation circuit, a display
panel and a display apparatus. The OLED compensation
circuit includes a first transistor, a second transistor, a third
transistor, a fourth transistor, a storage capacitor and an
OLED element. For the first transistor, a gate electrode is
electrically connected to a first scanning signal line, a first
electrode is electrically connected to a data signal line, and
a second electrode is electrically connected to a first node.
For the second transistor, a gate electrode is electrically
connected to a first light-emitting control signal line, a first
electrode is electrically connected to a first voltage signal
line, and a second electrode is electrically connected to a
second node. For the third transistor, a gate electrode is
electrically connected to the first node, a first electrode is
electrically connected to the second node, and a second
electrode is electrically connected to a third node. For the
fourth transistor, a gate electrode is electrically connected to
a first control signal line, a first electrode is electrically
connected to a sensing signal line, and a second electrode is
electrically connected to the second node. The OLED com-
pensation circuit of the present disclosure may possess a
function of external compensation which may improve the
performance of the circuit.
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[0035] FIG. 1 illustrates a circuit schematic diagram of an
exemplary OLED compensation circuit according to various
embodiments of the present disclosure. The present disclo-
sure provides an OLED compensation circuit includes a first
transistor M1, a second transistor M2, a third transistor M3,
a fourth transistor M4, a storage capacitor C1 and an OLED
element L1.

[0036] A gate electrode of the first transistor M1 is elec-
trically connected to a first scanning signal line SCAN1, a
first electrode of the first transistor M1 is electrically con-
nected to a data signal line SOURCE, and a second electrode
of the first transistor M1 is electrically connected to a first
node N1.

[0037] A gate electrode of the second transistor M2 is
electrically connected to a first light-emitting control signal
line EMIT1, a first electrode of the second transistor M2 is
electrically connected to a first voltage signal line VDD, and
a second electrode of the second transistor M2 is electrically
connected to a second node N2.

[0038] A gate electrode of the third transistor M3 is
electrically connected to the first node N1, a first electrode
of the third transistor M3 is electrically connected to the
second node N2, and a second electrode of the third tran-
sistor M3 1s electrically connected to a third node N3.
[0039] A gate electrode of the fourth transistor M4 is
electrically connected to a first control signal line FB, a first
electrode of the fourth transistor M4 is electrically con-
nected to a sensing signal line SENSING, and a second
electrode of the fourth transistor M4 is electrically con-
nected to the second node N2.

[0040] A first plate of the storage capacitor C1 is electri-
cally connected to the first node N1, and a second plate of
the storage capacitor C1 is electrically connected to the
second node N2.

[0041] A first electrode of the OLED element L1 is
electrically connected to the third node N3, and a second
electrode of the OLED element L1 is electrically connected
to a second voltage signal line VSS.

[0042] In the OLED compensation circuit according to the
exemplary embodiments of the present disclosure, the first
transistor, under a control of the first scanning signal line
SCAN1, is configured to transmit a data signal carried by the
data signal line SOURCE to the first node N1. The second
transistor, under a control of the first light-emitting signal
line EMIT1, is configured to transmit a first voltage signal
carried by the first voltage signal line VDD to the second
node N2. The third transistor, as a driving transistor under a
control of the first node N1, is configured to transmit a signal
carried by the second node N2 to an anode of the OLED
element. The fourth transistor, under a control of the first
control signal line FB, is configured to transmit a sensing
signal carried by the sensing signal line SENSING to the
second node N2. The storage capacitor is configured to store
a received voltage, and couple a voltage change on its
second plate to its first plate, or alternatively configured to
couple a voltage change on its first plate to its second plate.
[0043] Optionally, the first transistor M1, the second tran-
sistor M2, the third transistor M3 and the fourth transistor
M4 may be PMOS transistors. In the exemplary embodi-
ments of the present disclosure, PMOS transistors have
simpler production processes and lower manufacture costs
as compared to NMOS transistors.

[0044] FIG. 2 is a timing diagram of a driving signal
configured to drive the exemplary OLED compensation
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circuit illustrated in FIG. 1. It should be noted that the timing
diagram as shown in FIG. 2, which corresponds to a case
where the first transistor M1, the second transistor M2, the
third transistor M3 and the fourth transistor M4 are PMOS
transistors, is only for illustrative purposes.

[0045] With reference to FIG. 1 and FIG. 2, the working
mechanism of the OLED compensation circuit during a
compensation stage will be described in detail as follows.

[0046] Optionally in some exemplary embodiments of the
present disclosure, the compensation stage of the OLED
compensation circuit may include a first stage T1, a second
stage T2, a third stage T3 and a fourth stage T4.

[0047] During the first stage T1, a high voltage level signal
is supplied to the first scanning signal line SCANI, a high
voltage level signal is supplied to the first control signal line
FB, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
all transistors in the OLED compensation circuit are in
cut-off state.

[0048] During the second stage T2, a low voltage level
signal is supplied to the first scanning signal line SCANI, a
low voltage level signal is supplied to the first control signal
line FB, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. A sensing voltage
signal is carried by the sensing signal line SENSING.
During this stage, the OLED compensation circuit fulfills
data write-in, in particular, the fourth transistor M4 is turned
on to a conducting state, transmitting a sensing voltage
signal Vint carried by the sensing signal line SENSING to
the second node N2. The first transistor is also turned on to
a conducting state, transmitting a data signal Vdata carried
by the data signal line SOURCE to the first node N1, where
Vint>Vdata.

[0049] During the third stage T3, a low voltage level
signal is supplied to the first scanning signal line SCANI, a
low voltage level signal is supplied to the first control signal
line FB, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. The sensing signal
line SENSING is in a high impedance state. By then, a
threshold voltage of the third transistor M3 may be detected.
In particular, the second node N2 has a voltage of Vint and
the first node N1 has a voltage of Vdata (Vint>Vdata), that
is, a voltage of the gate electrode of the third transistor M3
is lower than a voltage of the source electrode, and the third
transistor is turned on to a conducting state. The sensing
signal line SENSING is in the high impedance state without
providing any electric signal. The voltage level of the second
node N2 may gradually approach the threshold voltage value
for turning on the third transistor M3 to a conducting state,
until the voltage of the second node N2 becomes Vdata+
IVthl, where Vth is the threshold voltage of the third
transistor M3. The fourth transistor M4 is turned on to a
conducting state, and the sensing signal line SENSING
detects the voltage of the second node N2. Since Vdata is
known, the threshold voltage Vth of the third transistor M3
may be obtained accordingly. Hence, the detection of the
threshold voltage of the third transistor M3 may be fulfilled.

[0050] During the fourth stage T4, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the first control signal
line FB, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
all transistors in the OLED compensation circuit are in
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cut-off state, and the compensation stage of the OLED
compensation circuit is completed.

[0051] The exemplary embodiments of the present disclo-
sure provide an OLED compensation circuit for external
compensation, such that the threshold voltage Vth of the
third transistor M3 may be detected during the compensation
stage. When the OLED compensation circuit is in a display
stage, the data signal Vdata carried by the data signal line
SOURCE is a data signal after the compensation. During the
display stage, it may prevent the influence in the light-
emitting current of the OLED element caused by the thresh-
old voltage drift of the third transistor M3, thereby improv-
ing the performance of the OLED compensation circuit.
[0052] FIG. 3 illustrates a timing diagram of another
driving signal configured to drive the OLED compensation
circuit illustrated in FIG. 1. It should be noted that the timing
diagram as shown in FIG. 3, which corresponds to a case
where the first transistor M1, the second transistor M2, the
third transistor M3 and the fourth transistor M4 are PMOS
transistors, is only for illustrative purposes.

[0053] With reference to FIG. 1 and FIG. 3, the working
mechanism of the OLED compensation circuit illustrated in
FIG. 1 during the display stage will be described in detail as
follows.

[0054] Optionally in some exemplary embodiments of the
present disclosure, the display stage of the OLED compen-
sation circuit may include a first stage T1 and a second stage
T2.

[0055] During the first stage T1, a low voltage level signal
is supplied to the first scanning signal line SCANI, a high
voltage level signal is supplied to the first control signal line
FB, and a low voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this first
stage, the first transistor M1 is turned on to a conducting
state under the control of the first scanning signal line
SCANI, transmitting the data signal Vdata carried by the
data signal line SOURCE to the first node N1. The second
transistor M2 is turned on to a conducting state under the
control of the light-emitting control signal line EMIT1,
transmitting the first voltage signal Vdd carried by the first
voltage signal line VDD to the second node N2, where
Vdd>Vdata.

[0056] During the second stage T2, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the first control signal
line FB, and a low voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the second node N2 has a voltage of Vdd and the first node
N1 has a voltage of Vdata, where Vdd>Vdata. That is, the
voltage of the gate electrode of the third transistor M3 is
lower than the voltage of its source electrode, and the third
transistor M3 is turned on to a conducting state. The first
voltage signal Vdd carried by the first voltage signal line
VDD is transmitted to the anode of the OLED element L1,
driving the OLED element [.1 to emit light.

[0057] It should be noted that the OLED compensation
circuit as shown in FIG. 1 has the function of compensating
the threshold voltage, and the threshold voltage Vith of the
third transistor M3 may be detected during the compensation
stage. Accordingly, during the display stage, the data signal
Vdata carried by the data signal line SOURCE is a data
signal after the compensation. During the display stage, it
may prevent any influence in the light-emitting current of
the OLED element caused by the threshold voltage drift of
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the third transistor M3, thereby improving the performance
of the OLED compensation circuit.

[0058] With reference to FIG. 4, it illustrates a circuit
schematic diagram of another exemplary OLED compensa-
tion circuit according to some optional embodiments of the
present disclosure, where the exemplary OLED compensa-
tion circuit may further include a fifth transistor M5 and a
sixth transistor M6.

[0059] A gate electrode of the fifth transistor M5 is elec-
trically connected to a second scanning signal line SCANZ2,
a first electrode of the fifth transistor MS is electrically
connected to a reference voltage signal line VREF, and a
second electrode of the fifth transistor M5 is electrically
connected to the third node N3. A gate electrode of the sixth
transistor M6 is electrically connected to a second light-
emitting control signal line EMIT2, a first electrode of the
sixth transistor M6 is electrically connected to the third node
N3, and a second electrode of the sixth transistor M6 is
electrically connected to the anode of the OLED element I1.
[0060] The fifth transistor M5, under the control of the
second scanning signal line SCAN2, is configured to trans-
mit a reference voltage signal carried by the reference
voltage signal line VREF to the third node N3. The sixth
transistor M6, under the control of the second light-emitting
control signal line EMIT2, is configured to transmit a signal
carried by the third node N3 to the anode of the OLED
element L1.

[0061] Optionally, the first transistor M1, the second tran-
sistor M2, the third transistor M3 and the fourth transistor
M4 are PMOS transistors. Optionally, the fifth transistor M5
and the sixth transistor M6 are also PMOS transistors.
[0062] FIG. 5 illustrates a timing diagram of a driving
signal configured to drive the exemplary OLED compensa-
tion circuit illustrated in FIG. 4. It should be noted that the
timing diagram as shown in FIG. 5, which corresponds to a
case where the first transistor M1, the second transistor M2,
the third transistor M3, the fourth transistor M4, the fifth
transistor M5 and the sixth transistor M6 are PMOS tran-
sistors, is only for illustrative purposes.

[0063] With reference to FIG. 4 and FIG. 5, the working
mechanism of the OLED compensation circuit during the
compensation stage will be described in detail as follows.
[0064] Optionally in some exemplary embodiments of the
present disclosure, the compensation stage of the OLED
compensation circuit may include: a first stage T1, a second
stage T2, a third stage T3, a fourth stage T4, a fifth stage T5,
a sixth stage T6, a seventh stage T7 and an eighth stage T8.
[0065] During the first stage T1, a high voltage level signal
is supplied to the first scanning signal line SCANI1, a high
voltage level signal is supplied to the second scanning signal
line SCAN2, a high voltage level signal is supplied to the
first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
all transistors in the OLED compensation circuit are in
cut-off state.

[0066] During the second stage T2, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
low voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
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light-emitting control signal line EMIT1. During this stage,
the fifth transistor M5 is turned on to a conducting state
under the control of the second scanning signal line SCAN2,
transmitting a reference voltage Vref carried by the reference
voltage signal line VREF to the third node N3, thereby
resetting the third node N3.

[0067] During the third stage T3, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the second scanning signal line SCAN2 restores a high
voltage level signal, thereby terminating the controlling of
the third transistor M3. All transistors in the OLED com-
pensation circuit are in cut-off’ state.

[0068] During the fourth stage T4, a low voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a low voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the OLED compensation circuit fulfills data write-in, in
particular, the fourth transistor M4 is turned on to a con-
ducting state, transmitting a sensing voltage signal Vint
carried by the sensing signal line SENSING to the second
node N2. The first transistor M1 is also turned on to a
conducting state, transmitting a data signal Vdata carried by
the data signal line SOURCE to the first node N1, where
Vint>Vdata.

[0069] During the fifth stage T5, a low voltage level signal
is supplied to the first scanning signal line SCANI, a high
voltage level signal is supplied to the second scanning signal
line SCAN2, a low voltage level signal is supplied to the first
control signal line FB, a low voltage level signal is supplied
to the second light-emitting control signal line EMIT2, and
a high voltage level signal is supplied to the first light-
emitting control signal line EMIT1. During this stage, the
sixth transistor M6 is turned on to a conducting state under
the control of the second light-emitting control signal line
EMIT2. By then, the threshold voltage of the third transistor
may be detected. In particular, the second node N2 has a
voltage of Vint and the first node N1 has a voltage of Vdata,
where Vint>Vdata. That is, the voltage of the gate electrode
of the third transistor M3 is lower than the voltage of its
source electrode, and the third transistor M3 is turned on to
a conducting state. The sensing signal line SENSING is in
a high impedance state without providing any electric signal,
the voltage level of the second node N2 may gradually
approach the threshold voltage value for turning on the third
transistor M3 to a conducting state, until the voltage of the
second node N2 becomes Vdata+/Vthl, where Vth is the
threshold voltage of the third transistor M3. The fourth
transistor M4 is also turned on to a conducting state, and the
sensing signal line SENSING detects the voltage of the
second node N2. Since Vdata is known, the threshold
voltage Vth of the third transistor M3 may be obtained.
Hence, the detection of the threshold voltage of the third
transistor M3 may be fulfilled.
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[0070] During the sixth stage T6, a low voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
by the first control signal line FB, a low voltage level signal
is supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the first control signal line FB terminates the controlling of
the fourth transistor M4, and the sensing signal line SENS-
ING terminates the detection of the threshold voltage of the
third transistor M3.

[0071] During the seventh stage T7, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to by the second
scanning signal line SCAN2, a high voltage level signal is
supplied to the first control signal line FB, a low voltage
level signal is supplied to the second light-emitting control
signal line EMIT2, and a high voltage level signal is
supplied to the first light-emitting control signal line EMIT1.
During this stage, the first scanning signal line SCAN1
terminates the controlling of the first transistor M1.

[0072] During the eighth stage T8, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the second light-emitting control signal line EMIT2 termi-
nates the controlling of the sixth transistor M6. By then, the
compensation stage of the OLED compensation circuit
according to the exemplary embodiments of the present
disclosure is completed and the detection of the threshold
voltage Vth of the third transistor M3 is fulfilled.

[0073] The exemplary embodiments of the present disclo-
sure provide the OLED compensation circuit for external
compensation, and the threshold voltage Vth of the third
transistor M3 may be detected during the compensation
stage. When the OLED compensation circuit is in a display
stage, the data signal Vdata carried by the data signal line
SOURCE is a data signal after the compensation. During the
display stage, it may prevent any influence in the light-
emitting current of the OLED element caused by the thresh-
old voltage drift of the third transistor M3, thereby improv-
ing the performance of the OLED compensation circuit. In
addition, the OLED compensation circuit in some exem-
plary embodiments of the present disclosure may further
include the fifth transistor M5 and the sixth transistor M6.
The fifth transistor M5, under the control of the second
canning signal line SCAN2, may be configured to reset the
third node N3. That is, to reset the anode of the OLED
element L1, thereby improving the performance of the
OLED compensation circuit. The sixth transistor M6, under
the control of the second light-emitting control signal line
EMIT2, may be configured to adjust the light-emitting time
of the OLED element by controlling the duty cycle of the
signal carried by the second light-emitting control signal line
EMIT2 during the display stage.

[0074] FIG. 6is a timing diagram of another driving signal
configured to drive the exemplary OLED compensation
circuit illustrated in FIG. 4. It should be noted that the timing
diagram as shown in FIG. 6, which corresponds to a case
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where the first transistor M1, the second transistor M2, the
third transistor M3, the fourth transistor M4, the fifth tran-
sistor M5 and the sixth transistor M6 are PMOS transistors,
is only for illustrative purposes.

[0075] With reference to FIG. 4 and FIG. 6, the working
mechanism of the OLED compensation circuit during the
display stage will be described in detail as follows.

[0076] Optionally in some exemplary embodiments of the
present disclosure, the display stage of the OLED compen-
sation circuit may include: a first stage T1, a second stage
T2, a third stage T3, a fourth stage T4, a fifth stage T5, a
sixth stage T6, a seventh stage T7, an eighth stage T8 and a
ninth stage T9.

[0077] During the first stage T1, a high voltage level signal
is supplied to the first scanning signal line SCANI, a high
voltage level signal is supplied to the second scanning signal
line SCAN2, a high voltage level signal is supplied to the
first control signal line FB, a low voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the sixth transistor M6 is turned on to a conducting state
under the control of the second light-emitting control signal
line EMIT2, while all the other transistors are in cut-off
state.

[0078] During the second stage T2, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
low voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a low voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the fifth transistor M5 is turned on to a conducting state
under the control of the second scanning signal line SCAN2,
transmitting a reference voltage Vref carried by the reference
voltage signal line VREF to the third node N3, thereby
resetting the third node N3.

[0079] During the third stage T3, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
low voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the second light-emitting control signal line EMIT2 termi-
nates the controlling of the sixth transistor M§.

[0080] During the fourth stage T4, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
all transistors are in cut-off state.

[0081] During the fifth stage T5, a low voltage level signal
is supplied to the first scanning signal line SCANI, a high
voltage level signal is supplied to the second scanning signal
line SCAN2, a low voltage level signal is supplied to the first
control signal line FB, a high voltage level signal is supplied
to the second light-emitting control signal line EMIT2, and
a high voltage level signal is supplied to the first light-
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emitting control signal line EMIT1. During this stage, the
OLED compensation circuit fulfills data write-in, in particu-
lar, the fourth transistor M4 is turned on to a conducting state
under the control of the first control signal line FB, trans-
mitting a sensing voltage signal Vint carried by the sensing
signal line SENSING to the second node N2. The first
transistor M1 is turned on to a conducting state under the
control of the first scanning signal line SCAN1, transmitting
a data signal Vdata carried by the data signal line SOURCE
to the first node N1 where Vint>Vdata. Since the second
node N2 has a voltage of Vint and the first node N1 has a
voltage of Vdata where Vint>Vdata, that is, the voltage of
the gate electrode of the third transistor M3 is lower than the
voltage of its source electrode. The third transistor is turned
on to a conducting state.

[0082] During the sixth stage T6, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a low voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the first scanning signal line SCANT1 terminates the control-
ling of the first transistor M1, and the data signal Vdata
carried by the data signal line SOUCR terminates the data
write-in. The third transistor M3 remains the conducting
state under the function of the storage capacitor.

[0083] During the seventh stage T7, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a high voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the first control signal line FB terminates the controlling of
the fourth transistor M4, and the sensing voltage signal Vint
carried by the sensing signal line SENSING terminates the
data write-in. The third transistor M3 remains the conduct-
ing state under the function of the storage capacitor.
[0084] During the eighth stage T8, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a high voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a low voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the second transistor M2 is turned on to a conducting state
under the control of the first light-emitting control signal line
EMIT1, and the third transistor M3 remains the conducting
state under the function of the storage capacitor, transmitting
the first voltage signal Vdd carried by the first voltage signal
line VDD to the second node N2 and the third node N3.
[0085] During the ninth stage T9, a high voltage level
signal is supplied to the first scanning signal line SCANI, a
high voltage level signal is supplied to the second scanning
signal line SCAN2, a high voltage level signal is supplied to
the first control signal line FB, a low voltage level signal is
supplied to the second light-emitting control signal line
EMIT2, and a low voltage level signal is supplied to the first
light-emitting control signal line EMIT1. During this stage,
the sixth transistor M6 is turned on to a conducting state
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under the control of the second light-emitting control signal
line EMIT2, transmitting the first voltage signal Vdd carried
by the first voltage signal line VDD to the anode of the
OLED element L1, and driving the OLED element L1 to
emit light.

[0086] It should be noted that the OLED compensation
circuit disclosed in the exemplary embodiments of the
present disclosure has the function of compensating the
threshold voltage, and the threshold voltage Vth of the third
transistor M3 may be detected during the compensation
stage. When the OLED compensation circuit is in the
display stage, the data signal Vdata carried by the data signal
line SOURCE is a data signal after the compensation.
During the display stage, it may prevent any influence in the
light-emitting current of the OLED element caused by the
threshold voltage drift of the third transistor M3, thereby
improving the performance of the OLED compensation
circuit. Furthermore, the light-emitting time of the OLED
element may be adjusted, by controlling the duty cycle of the
signal carried by the second light-emitting control signal line
EMIT2 during the display stage, thereby meeting various
usage needs.

[0087] With references to FIGS. 7-10, FIG. 7 is a struc-
tural schematic diagram of partial region of an exemplary
OLED display panel according to embodiments of the
present disclosure. FIG. 8 illustrates a structural schematic
diagram of the one-layer structure of the exemplary OLED
display panel in FIG. 7. FIG. 9 illustrates a structural
schematic diagram of a two-layer structures of the exem-
plary OLED display panel in FIG. 7. FIG. 10 illustrates a
structural schematic diagram of a three-layer structure of the
exemplary OLED display panel in FIG. 7. The exemplary
embodiments of the present disclosure provide a display
panel, including a substrate 00, a semiconductor layer Mla
of a first transistor M1 disposed on the substrate 00, a
semiconductor layer M2a of a second transistor M2 dis-
posed on the substrate 00, a semiconductor layer M3a of a
third transistor M3 disposed on the substrate 00, and a
semiconductor layer Mda of a fourth transistor M4 disposed
on the substrate 00.

[0088] A gate insulating layer covers the semiconductor
layer Mla of the first transistor M1, the semiconductor layer
M2a of the second transistor M2, the semiconductor layer
M3a of the third transistor M3 and the semiconductor layer
Mda of the fourth transistor Md.

[0089] A gate electrode Mlb of the first transistor M1 is
disposed on the gate insulating layer and overlapped with
the semiconductor layer Mla of the first transistor M1.
[0090] A gate electrode M2b of the second transistor M2
is disposed on the gate insulating layer and overlapped with
the semiconductor layer M2a of the second transistor M2.
[0091] A gate electrode M3b of the third transistor M3 is
disposed on the gate insulating layer and overlapped with
the semiconductor layer M3a of the third transistor M3.
[0092] A gate electrode M4b of the fourth transistor M4 is
disposed on the gate insulating layer and overlapped with
the semiconductor layer Mda of the fourth transistor M4.
[0093] A first plate of a storage capacitor Cl is disposed on
the substrate and overlapped with the gate electrode M3b of
the third transistor M3.

[0094] An auxiliary insulating layer covers the gate elec-
trode MIb of the first transistor M1, the gate electrode M2b
of the second transistor M2, the gate electrode M35 of the
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third transistor M3, the gate electrode M4b of the fourth
transistor M4 and the first plate of the storage capacitor C1.
[0095] A second plate of the storage capacitor C1 is
disposed on the substrate and overlapped with the first plate
of the storage capacitor C1.

[0096] An interlayer insulating layer covers the second
plate of the storage capacitor C1.

[0097] A first scanning signal line SCANT1 is disposed on
the substrate, extending along a first direction X.

[0098] A data signal line SOURCE is disposed on the
substrate, extending along a second direction Y, and the
second direction Y intersects with the first direction X.
[0099] A first light-emitting controls signal line EMITI is
disposed on the substrate, extending along the first direction
X.

[0100] A first voltage signal line VDD is disposed on the
substrate, extending along the second direction Y.

[0101] A first control signal line FB is disposed on the
substrate, extending along the first direction X.

[0102] A sensing signal line SENSING is disposed on the
substrate, extending along the second direction Y.

[0103] The gate electrode Mlb of the first transistor M1 is
electrically connected to the first scanning signal line
SCANI1, a first electrode Mlc of the first transistor M1 is
electrically connected to the data signal line SOURCE, and
a second electrode Mld of the first transistor M1 is electri-
cally connected to the first plate of the storage capacitor C1.
[0104] The gate electrode M25 of the second transistor M2
is electrically connected to the first light-emitting controls
signal line EMIT1, a first electrode M2c¢ of the second
transistor M2 is electrically connected to the first voltage
signal line VDD, and a second electrode M2d of the second
transistor M2 is electrically connected to the second plate of
the storage capacitor C1.

[0105] The gate electrode M3b of the third transistor M3
is electrically connected to the first plate of the storage
capacitor C1, and a first electrode M3c of the third transistor
M3 is electrically connected to the second plate of the
storage capacitor CI.

[0106] The gate electrode M4b of the fourth transistor M4
is electrically connected to the first control signal line FB, a
first electrode M4c of the fourth transistor M4 is electrically
connected to the sensing signal line SENSING, and a second
electrode M4d of the fourth transistor M4 is electrically
connected to the second plate of the storage capacitor C1.
[0107] With reference to FIG. 7 according to some of the
optional exemplary embodiments of the present disclosure,
the first scanning signal line SCANI, the first light-emitting
controls signal line EMIT1, the first control signal line FB
and the first plate of the storage capacitor C1 are disposed on
a first metal layer.

[0108] The data signal line SOURCE, the sensing signal
line SENSING and the first voltage signal line VDD are
disposed on a second metal layer.

[0109] The second plate of the storage capacitor C1 is
disposed on an auxiliary metal layer.

[0110] With reference to FIGS. 11-14, FIG. 11 illustrates
a structural schematic diagram of partial region of another
exemplary OLED display panel according to the embodi-
ments of the present disclosure. FIG. 12 illustrates a struc-
tural schematic diagram of the one-layer structure of the
exemplary OLED display panel in FIG. 11. FIG. 13 illus-
trates a structural schematic diagram of a two-layer structure
of the exemplary OLED display panel in FIG. 11. FIG. 14
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illustrates a structural schematic diagram of a three-layer
structure of the exemplary OLED display panel in FIG. 11.
The OLED compensation circuit may further include a fifth
transistor M5 and a sixth transistor M6.

[0111] A semiconductor layer M5a of the fifth transistor
M5 is disposed on the substrate 00.

[0112] A semiconductor layer M6a of the sixth transistor
M6 is disposed on the substrate 00.

[0113] The gate insulating layer covers the semiconductor
layer M5a of the fifth transistor M5 and the semiconductor
layer Méa of the sixth transistor M6.

[0114] A gate electrode M55 of the fifth transistor M5 is
disposed on the gate insulating layer and overlapped with
the semiconductor layer M5a of the fifth transistor M5.
[0115] A gate electrode M6b of the sixth transistor M6 is
disposed on the gate insulating layer and overlapped with
the semiconductor layer M6a of the sixth transistor M6.
[0116] The auxiliary insulating layer covers the gate elec-
trode M5b of the fifth transistor M5 and the gate electrode
M6b of the sixth transistor M6.

[0117] A second scanning signal line SCAN2 is disposed
on the substrate, extending along the first direction X.
[0118] A reference voltage signal line VREF is disposed
on the substrate, extending along the first direction X.
[0119] With reference to FIG. 11 according to some of the
optional exemplary embodiments of the present disclosure,
the second scanning signal line SCAN2 and the first scan-
ning signal line SCANT1 are disposed on a same layer.
[0120] The reference voltage signal line VREF and the
second plate of the storage capacitor C1 are disposed on a
same layer.

[0121] Optionally referring to FIG. 11, the second plate of
the storage capacitor C1 is disposed on the auxiliary metal
layer, and the auxiliary metal layer is located between the
first metal layer and the second metal layer.

[0122] With reference to FIG. 15 according to some of the
optional exemplary embodiments of the present disclosure,
it illustrates a structural schematic diagram of another exem-
plary OLED display panel. The exemplary OLED display
panel 1000A may include: a plurality of sub-pixels PP
arranged in a matrix, where each of the plurality of sub-
pixels PP includes an OLED compensation circuit.

[0123] With reference to FIGS. 7-10, the OLED compen-
sation circuit includes a first transistor M1, a second tran-
sistor M2, a third transistor M3, a fourth transistor M4, a
storage capacitor C1 and an OLED element L1.

[0124] For each sub-pixel PP arranged in a same column,
a first electrode Mlc of a first transistor M1 of each sub-pixel
PP is electrically connected to a same sensing signal line
SENSING.

[0125] Optionally, a display panel may include a display
area AA, where the plurality of sub-pixels PP is arranged in
the display area AA. For illustrative purposes only, the
OLED compensation circuits 201 are arranged in an array as
illustrated in FIG. 15. The embodiments of the present
disclosure are not intended to limit the arrangements of the
OLED compensation circuits 201 in a display panel in any
manner.

[0126] The display panel described in the exemplary
embodiments of the present disclosure may possess the
beneficial effects of the OLED compensation circuits
according to various embodiments of the present disclosure,
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referring to the corresponding explanations in the foregoing
description. To avoid redundancy, it may not be further
described herein.

[0127] An exemplary embodiment of the present disclo-
sure provides a display apparatus, including a display panel
according to various foregoing embodiments of the present
disclosure. With reference to FIG. 16, it illustrates a planar
structural schematic diagram of an exemplary OLED display
apparatus according to the embodiments of the present
disclosure. The OLED display apparatus 1000 may include
a display panel 1000A described in any one of the foregoing
embodiments of the present disclosure. A mobile phone
illustrated in FIG. 16 is merely for exemplary purposes, to
describe the display apparatus 1000. It should be understood
that a display apparatus may include computers, televisions,
vehicle display devices and other display apparatuses with
display functions, not limited by the embodiments of the
present disclosure. The display apparatus may possess the
beneficial effects of the display panel according to various
embodiments of the present disclosure, referring to the
corresponding explanations in the foregoing description. To
avoid redundancy, it may not be further described herein.

[0128] According to various embodiments of the present
disclosure, an OLED compensation circuit, a display panel
and a display apparatus may possess at least the beneficial
effects listed in the following.

[0129] The OLED compensation circuit may possess the
function of external compensation, and it may detect the
threshold voltage of the third transistor during the compen-
sation stage. When the OLED compensation circuit is in the
display stage, the data signal carried by a data signal line is
a data signal after the compensation. During the display
stage, it may prevent any influence in the light-emitting
current of the OLED element caused by the threshold
voltage drift of the third transistor, thereby improving the
performance of the OLED compensation circuit.

[0130] The disclosed OLED compensation circuit, display
panel and display apparatus according to various embodi-
ments of the present disclosure may achieve at least the
beneficial effects listed in the following.

[0131] The OLED compensation circuit may possess the
function of external compensation and may detect a thresh-
old voltage of the third transistor during a compensation
stage. When the OLED compensation circuit is during a
display stage, the data signal carried by the data signal line
is a data signal after the compensation. Additionally, during
the display stage, the OLED compensation circuit may
prevent any influence in the light-emitting current of the
OLED element caused by the drift in the threshold voltage
of the third transistor, thereby improving the performance of
the OLED compensation circuit.

[0132] Apparently, it is unnecessary for any one of the
various embodiments of the present disclosure to simulta-
neously achieve cach of the beneficial effects as disclosed
herein.

[0133] Although the present disclosure has been described
in detail with reference to the foregoing embodiments, it is
readily apparent to one with ordinary skill in the art that the
foregoing embodiments as described are merely for explana-
tory purpose, and not intended to be limiting. It is also
apparent to one with ordinary skill in the art that these
embodiments may be modified or substituted, without
departing from the scope of the various embodiments of the
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present disclosure. Instead, the scope of the present disclo-
sure is defined by appended claims.

What is claimed is:

1. An organic light-emitting diode (OLED) compensation

circuit, comprising:

a first transistor;

a second transistor;

a third transistor;

a fourth transistor;

a storage capacitor; and

an OLED element; wherein:

a gate electrode of the first transistor is electrically
connected to a first scanning signal line, a first electrode
of the first transistor is electrically connected to a data
signal line, and a second electrode of the first transistor
is electrically connected to a first node,

a gate electrode of the second transistor is electrically
connected to a first light-emitting control signal line, a
first electrode of the second transistor is electrically
connected to a first voltage signal line, and a second
electrode of the second transistor is electrically con-
nected to a second node,

a gate electrode of the third transistor is electrically
connected to the first node, a first electrode of the third
transistor is electrically connected to the second node,
and a second electrode of the third transistor is elec-
trically connected to a third node,

a gate electrode of the fourth transistor is electrically
connected to a first control signal line, a first electrode
of the fourth transistor is electrically connected to a
sensing signal line, and a second electrode of the fourth
transistor is electrically connected to the second node,

a first plate of the storage capacitor is electrically con-
nected to the first node, and a second plate of the
storage capacitor is electrically connected to the second
node, and

a first electrode of the OLED element is electrically
connected to the third node, and a second electrode of
the OLED element is electrically connected to a second
voltage signal line.

2. The OLED compensation circuit according to claim 1,

further comprising:

a fifth transistor and a sixth transistor; wherein:

a gate electrode of the fifth transistor is electrically
connected to a second scanning signal line, a first
electrode of the fifth transistor is electrically connected
to a reference voltage signal line, and a second elec-
trode of the fifth transistor is electrically connected to
the third node, and

a gate electrode of the sixth transistor is electrically
connected to a second light-emitting control signal line,
a first electrode of the sixth transistor is electrically
connected to the third node, and a second electrode of
the sixth transistor is electrically connected to an anode
of the OLED element.

3. The OLED compensation circuit according to claim 1,

wherein:

the first transistor, the second transistor, the third transis-
tor and the fourth transistor are PMOS transistors.

4. The OLED compensation circuit according to claim 2,

wherein:

the fifth transistor and the sixth transistor are PMOS
transistors.
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5. The OLED compensation circuit according to claim 3,
wherein a compensation stage of the OLED compensation
circuit comprises a first stage, a second stage, a third stage
and a fourth stage, wherein:

during the first stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the first control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the second stage, a low voltage level signal is

supplied to the first scanning signal line, a low voltage
level signal is supplied to the first control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line, and a sensing voltage
signal is carried by the sensing signal line,

during the third stage, a low voltage level signal is

supplied to the first scanning signal line, a low voltage
level signal is supplied to the first control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line, and the sensing signal
line is in a high impedance state, and

during the fourth stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the first control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line.

6. The OLED compensation circuit according to claim 3,
wherein a display stage of the OLED compensation circuit
comprises a first stage and a second stage, wherein:

during the first stage, a low voltage level signal is supplied

to the first scanning signal line, a high voltage level
signal is supplied to the first control signal line, and a
low voltage level signal is supplied to the first light-
emitting control signal line, and

during the second stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the first control signal line,
and a low voltage level signal is supplied to the first
light-emitting control signal line.

7. The OLED compensation circuit according to claim 4,
wherein a compensation stage of the OLED compensation
circuit comprises a first stage, a second stage, a third stage,
a fourth stage, a fifth stage, a sixth stage, a seventh stage and
an eighth stage, wherein:

during the first stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the second stage, a high voltage level signal is

supplied to the first scanning signal line, a low voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the third stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
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control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the fourth stage, a low voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a low voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the fifth stage, a low voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a low voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the sixth stage, a low voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the seventh stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line, and

during the eighth stage, a high voltage level signal is

supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line.

8. The OLED compensation circuit according to claim 4,
wherein a display stage of the OLED compensation circuit
comprises a first stage, a second stage, a third stage, a fourth
stage, a fifth stage, a sixth stage, a seventh stage, an eighth
stage and a ninth stage, wherein:

during the first stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the second stage, a high voltage level signal is
supplied to the first scanning signal line, a low voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
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and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the third stage, a high voltage level signal is
supplied to the first scanning signal line, a low voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the fourth stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the fifth stage, a low voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a low voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the sixth stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a low voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the seventh stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a high voltage level signal is supplied to the first
light-emitting control signal line,

during the eighth stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a high voltage level signal is sup-
plied to the second light-emitting control signal line,
and a low voltage level signal is supplied to the first
light-emitting control signal line, and

during the ninth stage, a high voltage level signal is
supplied to the first scanning signal line, a high voltage
level signal is supplied to the second scanning signal
line, a high voltage level signal is supplied to the first
control signal line, a low voltage level signal is sup-
plied to the second light-emitting control signal line,
and a low voltage level signal is supplied to the first
light-emitting control signal line.

9. A display panel comprising:

a substrate;

a semiconductor layer of a first transistor disposed on the
substrate;

a semiconductor layer of a second transistor disposed on
the substrate;
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a semiconductor layer of a third transistor disposed on the
substrate;

a semiconductor layer of a fourth transistor disposed on
the substrate;

a gate insulating layer covering the semiconductor layer
of the first transistor, the semiconductor layer of the
second transistor, the semiconductor layer of the third
transistor and the semiconductor layer of the fourth
transistor;

a gate electrode of the first transistor, disposed on the gate
insulating layer and overlapped with the semiconductor
layer of the first transistor;

a gate electrode of the second transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the second transistor;

a gate electrode of the third transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the third transistor;

a gate electrode of the fourth transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the fourth transistor;

a first plate of a storage capacitor, disposed on the
substrate and overlapped with the gate electrode of the
third transistor;

an auxiliary insulating layer covering the gate electrode of
the first transistor, the gate electrode of the second
transistor, the gate electrode of the third transistor, the
gate electrode of the fourth transistor and the first plate
of the storage capacitor;

a second plate of the storage capacitor, disposed on the
substrate and overlapped with the first plate of the
storage capacitor;

an interlayer insulating layer covering the second plate of
the storage capacitor;

a first scanning signal line disposed on the substrate,
extending along a first direction;

a data signal line disposed on the substrate, extending
along a second direction, wherein the second direction
intersects with the first direction;

a first light-emitting control signal line disposed on the

substrate, extending along the first direction;

first voltage signal line disposed on the substrate,

extending along the second direction;

first control signal line disposed on the substrate,

extending along the first direction; and

a sensing signal line disposed on the substrate, extending
along the second direction; wherein:

the gate electrode of the first transistor is electrically
connected to the first scanning signal line, a first
electrode of the first transistor is electrically connected
to the data signal line, and a second electrode of the first
transistor is electrically connected to the first plate of
the storage capacitor,

the gate electrode of the second transistor is electrically
connected to the first light-emitting control signal line,
a first electrode of the second transistor is electrically
connected to the first voltage signal line, and a second
electrode of the second transistor is electrically con-
nected to the second plate of the storage capacitor,

the gate electrode of the third transistor is electrically
connected to the first plate of the storage capacitor and
a first electrode of the third transistor is electrically
connected to the second plate of the storage capacitor,
and
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the gate electrode of the fourth transistor is electrically
connected to the first control signal line, a first elec-
trode of the fourth transistor is electrically connected to
the sensing signal line, and a second electrode of the
fourth transistor is electrically connected to the second
plate of the storage capacitor.

10. The display panel according to claim 9, wherein:

the first scanning signal line, the first light-emitting con-
trol signal line, the first control signal line and the first
plate of the storage capacitor are disposed on a first
metal layer,

the data signal line, the sensing signal line and the first
voltage signal line are disposed on a second metal layer,
and

the second plate of the storage capacitor is disposed on an
auxiliary metal layer.

11. The display panel according to claim 9, further com-

prising a fifth transistor and a sixth transistor, wherein:

a semiconductor layer of the fifth transistor is disposed on
the substrate,

a semiconductor layer of the sixth transistor is disposed
on the substrate,

the gate insulating layer covers the semiconductor layer of
the fifth transistor and the semiconductor layer of the
sixth transistor,

a gate electrode of the fifth transistor is disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the fifth transistor,

a gate electrode of the sixth transistor is disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the sixth transistor,

the auxiliary insulating layer covers the gate electrode of
the fifth transistor and the gate electrode of the sixth
transistor,

a second scanning signal line, disposed on the substrate,
extends along the first direction, and

a reference voltage signal line, disposed on the substrate,
extends along the first direction.

12. The display panel according to claim 11, wherein:

the second scanning signal line and the first scanning
signal line are disposed on a same layer, and

the reference voltage signal line and the second plate of
the storage capacitor are disposed on a same layer.

13. The display panel according to claim 10, wherein:

the second plate of the storage capacitor is disposed on the
auxiliary metal layer, and the auxiliary metal layer is
located between the first metal layer and the second
metal layer.

14. The display panel according to claim 9, comprising a

plurality of sub-pixels arranged in a matrix, wherein:

each of the plurality of sub-pixels includes an organic
light-emitting diode (OLED) compensation circuit,

the OLED compensation circuit includes the first transis-
tor, the second transistor, the third transistor, the fourth
transistor, the storage capacitor and an OLED element,
and

for each of the plurality of sub-pixels arranged in a same
column, the first electrode of the first transistor is
electrically connected to a same sensing signal line.

15. A display apparatus comprising a display panel,

wherein the display panel comprises:

a substrate;

a semiconductor layer of a first transistor disposed on the
substrate;
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a semiconductor layer of a second transistor disposed on
the substrate;

a semiconductor layer of a third transistor disposed on the
substrate;

a semiconductor layer of a fourth transistor disposed on
the substrate;

a gate insulating layer covering the semiconductor layer
of the first transistor, the semiconductor layer of the
second transistor, the semiconductor layer of the third
transistor and the semiconductor layer of the fourth
transistor;

a gate electrode of the first transistor, disposed on the gate
insulating layer and overlapped with the semiconductor
layer of the first transistor;

a gate electrode of the second transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the second transistor;

a gate electrode of the third transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the third transistor;

a gate electrode of the fourth transistor, disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the fourth transistor;

a first plate of a storage capacitor, disposed on the
substrate and overlapped with the gate electrode of the
third transistor;

an auxiliary insulating layer covering the gate electrode of
the first transistor, the gate electrode of the second
transistor, the gate electrode of the third transistor, the
gate electrode of the fourth transistor and the first plate
of the storage capacitor;

a second plate of the storage capacitor, disposed on the
substrate and overlapped with the first plate of the
storage capacitor;

an interlayer insulating layer covering the second plate of
the storage capacitor;

a first scanning signal line disposed on the substrate,
extending along a first direction;

a data signal line disposed on the substrate, extending
along a second direction, wherein the second direction
intersects with the first direction;

a first light-emitting control signal line disposed on the
substrate, extending along the first direction;

a first voltage signal line disposed on the substrate,
extending along the second direction;

a first control signal line disposed on the substrate,
extending along the first direction; and

a sensing signal line disposed on the substrate, extending
along the second direction; wherein:

the gate electrode of the first transistor is electrically
connected to the first scanning signal line, a first
electrode of the first transistor is electrically connected
to the data signal line, and a second electrode of the first
transistor is electrically connected to the first plate of
the storage capacitor,
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the gate electrode of the second transistor is electrically
connected to the first light-emitting control signal line,
a first electrode of the second transistor is electrically
connected to the first voltage signal line, and a second
electrode of the second transistor is electrically con-
nected to the second plate of the storage capacitor,

the gate electrode of the third transistor is electrically
connected to the first plate of the storage capacitor and
a first electrode of the third transistor is electrically
connected to the second plate of the storage capacitor,
and

the gate electrode of the fourth transistor is electrically
connected to the first control signal line, a first elec-
trode of the fourth transistor is electrically connected to
the sensing signal line, and a second electrode of the
fourth transistor is electrically connected to the second
plate of the storage capacitor.

16. The display apparatus according to claim 15, wherein:

the display panel further includes a fifth transistor and a
sixth transistor,

a semiconductor layer of the fifth transistor is disposed on
the substrate,

a semiconductor layer of the sixth transistor is disposed
on the substrate,

the gate insulating layer covers the semiconductor layer of
the fifth transistor and the semiconductor layer of the
sixth transistor,

a gate electrode of the fifth transistor is disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the fifth transistor,

a gate electrode of the sixth transistor is disposed on the
gate insulating layer and overlapped with the semicon-
ductor layer of the sixth transistor,

the auxiliary insulating layer covers the gate electrode of
the fifth transistor and the gate electrode of the sixth
transistor,

a second scanning signal line, disposed on the substrate,
extends along the first direction, and

a reference voltage signal line, disposed on the substrate,
extends along the first direction.

17. The display apparatus according to claim 15, wherein:

the display panel includes a plurality of sub-pixels
arranged in a matrix,

each of the plurality of sub-pixels includes an organic
light-emitting diode (OLED) compensation circuit,

the OLED compensation circuit includes the first transis-
tor, the second transistor, the third transistor, the fourth
transistor, the storage capacitor and an OLED element,
and

for each of the plurality of sub-pixels arranged in a same
column, the first electrode of the first transistor is
electrically connected to a same sensing signal line.
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