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(57) ABSTRACT

A compensation circuit, a control chip, and a display device
are provided to solve a problem of low luminance of OLED
display panels due to an existence of drifting of threshold
voltage of the OLED display panels. The compensation
circuit is applied to a drive circuit which includes a first TFT,
a second TFT, an OLED, and a capacitance. The compen-
sation circuit includes a third TFT and a detection circuit. A
control electrode of the third TFT is configured to be
connected with a second electrode of the second TFT, a first
electrode of the third TFT is configured to be connected with
a control electrode of the second TFT. The detection circuit
is configured to be turned off and turned on respectively
when receiving two continuous voltage signals output from
the second electrode of the third TFT.
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COMPENSATION CIRCUIT, CONTROL CHIP
AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

Pursuant to 35 U.S.C. § 119 and the Paris Conversion, this
application claims priority to Chinese Patent Application
No. 202210645866.2 filed Jun. 9, 2022, the entire contents
of which are incorporated herein by reference.

TECHNICAL FIELD

The present application relates to the field of display
technologies, and in particular, to a compensation circuit, a
control chip and a display device.

BACKGROUND

Organic Light-Emitting Diode (OLED) devices are used
as new generation of display devices, and are widely pro-
moted due to their advantages of spontaneous luminescence
and quick response, and the like. Currently, thin film tran-
sistors (TFTs) are commonly used as important electronic
devices in the OLED. However, in the using process, a TFT
has a problem, that is, a threshold voltage of the TFT is
drifted under long-time gate electrode bias voltage, and the
luminance of the OLED is determined by the voltage of the
TFT. Thus, the drifting of the threshold voltage of the TFT
can reduce the luminance of the OLED, thereby shortening
the service life of the OLED.

SUMMARY

In order to solve the aforesaid problem, the present
application provides a compensation circuit, a control chip
and a display device that can solve the problem that the
OLED panel has a low luminance due to the drifting of the
threshold voltage of the OLED panel.

In order to achieve the aforesaid objective, in the first
aspect, a compensation circuit is provided in the present
application, the compensation circuit is applied to a drive
circuit, the drive circuit includes a first thin film transistor
(TFT), a second thin film transistor, an organic light-emit-
ting diode (OLED) and a capacitance. A control electrode of
the first thin film transistor is connected with a scanning line,
a first electrode of the first thin film transistor is connected
with a data line, a second electrode of the first thin film
transistor is connected with a control electrode of the second
thin film transistor, a second electrode of the second thin film
transistor is connected with a positive pole of the organic
light-emitting diode, a first electrode of the second thin film
transistor is connected with a power terminal, and a negative
pole of the organic light-emitting diode is grounded. One
end of the capacitance is connected with the second elec-
trode of the first TFT, and the other end of the capacitance
is connected with the negative pole of the organic light-
emitting diode. The compensation circuit includes a third
thin film transistor and a detection circuit; a control elec-
trode of the third thin film transistor is configured to be
connected with the second electrode of the second thin film
transistor, a first electrode of the third thin film transistor is
configured to be connected with the control electrode of the
second thin film transistor, the detection circuit is connected
with the second electrode of the third thin film transistor, the
scanning line and the data line respectively. The detection
circuit is configured to be turned off and turned on respec-
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2

tively when receiving two continuous voltage signals output
from the second electrode of the third thin film transistor.

Based on the compensation circuit according to the
embodiments of the present application, in a processing of
inputting high level signals into the drive circuit twice
through the scanning line Scan, when the scanning line Scan
in the drive circuit 1 receives the high-level signal for the
first time, the first TFT is switched on, the data line charges
the capacitance and exerts a voltage on the control electrode
of the second TFT respectively, so that the second TFT is
switched on. After the second TFT is switched on, the OLED
is enabled to emit light. Moreover, the second electrode of
the second TFT exerts a voltage VDD on the control
electrode of the third TFT to enable the third TFT to be
switched on. At this time, the first electrode of the third TFT
collects a gate voltage Vth of the control electrode of the
second TFT, and transmits the gate voltage Vth to the
detection circuit through the second electrode of the third
TFT. The detection circuit 201 is turned on after receiving
the gate voltage Vth and transmits the gate voltage Vth to the
data line.

When the scanning line in the drive circuit receives the
low level signal for the first time, the first TFT is switched
off, and the capacitance supplies voltage to the control
electrode of the second TFT by discharging, so that the
second TFT is kept at a switched on state, and the luminance
of the OLED is maintained accordingly.

Then, when the scanning line Scan in the drive circuit
receives the high level signal for the second time, the first
TFT is switched on, the data line charges the data voltage
Vdata and the gate voltage Vth into the capacitance, and
exerts a voltage on the control electrode of the second TFT
to enable the second TFT to be switched on. Moreover, the
second electrode of the second TFT may exert a voltage on
the control electrode of the third TFT to enable the third TFT
to be switched on. At this time, the first electrode of the third
TFT collects the gate voltage Vth of the control electrode of
the second TFT, and transmits the gate voltage Vth to the
detection circuit through the second electrode of the third
TFT. After receiving the gate electrode Vth, the detection
circuit is turned off and does not exert voltage on the data
line.

When the scanning line Scan receives the low level signal
for the second time, the first TFT is turned off, the capaci-
tance is discharged, since the data voltage and the compen-
sated threshold voltage are stored in the capacitance, in this
condition, the second TFT can also enable the OLED to
provide excellent luminance at the high level signal under
the low level signal, so that the luminance of the OLED is
ensured. In this way, in the condition of switching between
the high level signal and the low level signal, the problem of
reduction of luminance of OLED due to the drifting of the
threshold voltage under long-time gate electrode bias volt-
age is solved.

It can be understood that, when the scanning line input the
high level signal to the drive circuit, one time of compen-
sation of threshold voltage can be accomplished through two
times of signal input.

Furthermore, the detection circuit includes a resistor, a T
flip-flop, and a fourth TFT. One end of the resistor is
connected with a clock signal receiving terminal of the T
flip-flop, the other end of the resistor is connected with the
scanning line. A non-inverting signal output of the T flip-flop
is connected with a control electrode of the fourth thin film
transistor, a second electrode of the fourth thin film transistor
is connected with the second electrode of the third thin film
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transistor, and a first electrode of the fourth thin film
transistor is connected with the data line.

Furthermore, the T flip-flop is a falling edge T flip-flop.

Furthermore, the compensation circuit further includes a
voltage follower connected in series between the third thin
film transistor and the detection circuit, where a non-invert-
ing input of the voltage follower is connected with the
second electrode of the third thin film transistor, and an
output of the voltage follower is connected with the detec-
tion circuit and an inverting input of the voltage follower,
respectively.

Furthermore, the compensation circuit further includes a
first control subcircuit and a second control subcircuit, the
first control subcircuit is respectively connected with the
second electrode of the second thin film transistor and the
second control subcircuit. The first control subcircuit is
configured to control the second control subcircuit to output
a high-level signal and a low-level signal alternatively
according to a signal output by the second electrode of the
second thin-film transistor. The second control subcircuit is
configured to input the high-level signal and the low-level
signal to the scanning line alternatively.

According to the compensation circuit of the present
application, the first control module can directly control the
second control module to output the high level signal and the
low level signal alternatively, there is no need to additionally
add pull-up resistors and pull-down resistors for respectively
controlling the conversion of high level and low level, as
compared to the conversion of high level and low level
implemented by adding pull-up resistors and pull-down
resistors in the prior art.

Furthermore, the first control subcircuit includes a com-
parator, a data flip-flop, an inverter, a first metal oxide
semiconductor field effect transistor (MOSFET) and a sec-
ond metal oxide semiconductor field effect transistor. A
non-inverting input of the comparator is connected with the
second electrode of the second thin film transistor, an
inverting input of the comparator is grounded, an output of
the comparator is connected with the control electrode of the
third thin film transistor. A clock signal receiving terminal of
the D flip-flop is connected with the output of the compara-
tor, a data signal input of the D flip-flop is connected with
an output of the inverter, a non-inverting signal output of the
D flip-flop is connected with an input of the inverter, a
control electrode of the first metal oxide semiconductor field
effect transistor, and a control electrode of the second metal
oxide semiconductor field effect transistor respectively. A
second electrode of the first metal oxide semiconductor field
effect transistor and a second electrode of the second metal
oxide semiconductor field effect transistor are connected
with the second control subcircuit, respectively.

Furthermore, the comparator is a zero-crossing voltage
comparator.

Furthermore, the data flip-flop is a rising edge data
flip-flop.

In the second aspect, a control chip is provided in the
embodiments of the present application, the control chip is
connected with a scanning line in a display panel and is
configured to input a scanning signal to the scanning line.
The control chip includes the compensation circuit described
in the first aspect.

In the third aspect, a display device is provided in the
embodiments of the present application, the display device
includes the control chip described in the second aspect.

The circuit configuration of the compensation circuit of
the present application and other objectives and beneficial
effects of the present application will be described in detail
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with reference to the accompanying drawings so as to ensure
that the description of the preferable embodiments are more
apparent and more understandable.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the technical solutions in the embodi-
ments of the present application or the existing technology
more clearly, a brief introduction regarding the accompany-
ing drawings that need to be used for describing the embodi-
ments of the present application or the existing technology
is given below. It is apparent that the accompanying draw-
ings described below are merely some embodiments of the
present application, a person of ordinary skill in the art may
also acquire other drawings according to the current draw-
ings without paying creative labor.

FIG. 1 illustrates a schematic circuit configuration of a
drive circuit according to one embodiment of the present
application;

FIG. 2 illustrates a schematic circuit configuration of a
compensation circuit in the prior art;

FIG. 3 is a first schematic circuit configuration of a
compensation circuit according to one embodiment of the
present application;

FIG. 4 is a second schematic circuit configuration of the
compensation circuit according to one embodiment of the
present application;

FIG. 5 is a third schematic circuit configuration of the
compensation circuit according to one embodiment of the
present application;

FIG. 6 is a fourth schematic circuit configuration of the
compensation circuit according to one embodiment of the
present application;

FIG. 7 is a fifth schematic circuit configuration of the
compensation circuit according to one embodiment of the
present application; and

FIG. 8 is a schematic structural diagram of a display panel
according to one embodiment of the present application.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In the following descriptions, in order to describe but not
intended to limit the present application, concrete details
including specific system structure and technique are pro-
posed, so that a comprehensive understanding of the
embodiments of the present application is facilitated. How-
ever, a person of ordinarily skill in the art should understand
that, the present application can also be implemented in
some other embodiments from which these concrete details
are excluded. In other conditions, detailed explanations of
method, circuit, device and system well known to the public
are omitted, so that unnecessary details which are disadvan-
tageous to understanding of the description of the present
application may be avoided.

A drive circuit with a model of 2T1C is often used to
control an organic light-emitting diode (Organic Light-
emitting Diode, OLED) to emit light in an OLED panel. The
drive circuit with the model of 2T1C generally includes two
thin film transistors (Thin Film Transistors, TFTs), a capaci-
tance, and an OLED. For example, as shown in FIG. 1, the
drive circuit 1 may include a first TFT T1, a second TFT T2,
an OLED and a capacitance C. A control electrode Tla of
the first TFT T1 is connected with a scanning line Scan, a
first electrode T15 of the first TFT T1 is connected with a
data line Data, a second electrode T1c of the first TFT T1 is
connected with a control electrode T2a of the second TFT
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T2, a second electrode T2¢ of the second TFT T2 is
connected with a positive pole of the OLED, a first electrode
T2b of the second TFT T2 is connected with a terminal VDD
(i.e., a power terminal), and a negative pole of the OLED is
grounded. One end of the capacitance C is connected with
the second electrode T1c of the first TFT T2, and the other
end of the capacitance C is connected with the negative pole
of the OLED.

When the scanning line Scan in the drive circuit 1 receives
a high-level signal for the first time, the first TFT T1 is
turned on, and the data line Data may charge the capacitance
C and exert a voltage on the control electrode T2a of the
second TFT T2. After the control electrode T2a of the
second TFT T2 receives the voltage of the data line Data, the
second TFT T2 is turned on, and the second electrode T2 of
the second TFT T2 exerts a voltage on a positive pole of the
OLED to enable the OLED to emit light.

When the scanning line Scan receives a low level signal
for the first time, the first TFT T1 is turned off, the data line
Data cannot exert a voltage on the control electrode T2a of
the second TFT T2. At this time, the capacitance C dis-
charges, and the capacitance C supplies a voltage to the
control electrode T2a of the second TFT T2 (to keep the
second TFT T2 to be switched on), such that the OLED can
emit light.

Due to the fact that the threshold voltage of the TFT is
drifted under a long-time bias voltage of gate electrode,
however, when the capacitance is discharged, the voltage
exerted on the control electrode T2a of the second TFT T2
may be lower than the drifted threshold voltage, the lumi-
nance of the OLED is reduced, and the display effect of the
OLED is further affected.

It should be understood that, the circuit configuration of
the drive circuit 1 is not limited in the present application,
as long as the drive circuit 1 includes the first TFT, the
second TFT, the OLED, and the capacitance. For example,
the drive circuit 1 is a p-type circuit (i.e., consisting of two
TFTs and one capacitance) having a model of 2T1C.

In the prior art, a technical solution is existed, that is, a
compensation circuit 2 connected with the drive circuit 1 is
provided in the display panel. As shown in FIG. 2, this
compensation circuit 2 includes a first TFT T1-1, a second
TFT T1-2, a third TFT T1-3, and a capacitance C2. A control
electrode of the first TFT T1-1, a second TFT T1-2, and a
third TFT T1-3 are respectively connected with a first
scanning line Scan 1(z), a second scanning line Scan 2(»)
and a third scanning line Scan 3(#). A first electrode of the
first TFT T1-1 is grounded, a second electrode of the first
TFT T1-1 is connected with one end of the capacitance C2,
a first electrode of the third TFT T1-3 is grounded, a second
electrode of the third TFT T1-3 is connected with the other
end of the capacitance C2. A first electrode of the second
TFT T1-2 is connected with an internal drive circuit 1, and
a second electrode of the second TFT T1-2 is connected with
the other end of the capacitance C2. When the scanning line
receives the high level signal, the capacitance C1 and the
capacitance C2 are charged. When the scanning line receives
a low level, the capacitance C2 performs voltage compen-
sation on the capacitance C1 to avoid the threshold voltage
from being drifted, which affects the luminescence of the
OLED. In this way, a plurality of transistors, scanning lines,
and capacitances need to be arranged on the display panel.
It can be seen from the FIG. 2 that, the circuit configuration
is complex, the circuit arrangement of the display panel is
greatly increased, so that an area of one single OLED is
increased, and thus the OLED is not attractive in appear-
ance.
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In view of this, a compensation circuit 2 is provided in the
present application, the compensation circuit 2 is applied to
the drive circuit 1 and may be arranged on a peripheral chip,
the circuit configuration is simple, and the problem that the
OLED panel has a low luminance due to the drifting of
threshold voltage of the OLED panel is solved.

The compensation circuit 2 provided in the present appli-
cation is described with reference to the accompanying
drawings.

The drive circuit 1 shown in FIG. 1 is taken as an
example, based on FIG. 1, as shown in FIG. 3, the com-
pensation circuit 2 includes a third TFT T3 and a detection
circuit 201, a control electrode T3a of the third TFT T3 is
configured to be connected with the second electrode T2¢ of
the second TFT T2, a first electrode T35 of the third TFT T3
is configured to be connected with the control electrode T2a
of the second TFT T2, the detection circuit 201 is connected
with the second electrode T3¢ and the data line Data of the
third TFT T3, respectively. The detection circuit 201 is
configured to be turned off and turned on respectively when
receiving two continuous voltage signals.

When the scanning line Scan in the drive circuit 1 receives
the high-level signal for the first time, the first TFT T1 is
switched on, the data line Data charges the capacitance C
and exerts a voltage on the control electrode T2a of the
second TFT T2 respectively, so that the second TFT T2 is
switched on. After the second TFT T2 is switched on, the
OLED is enabled to emit light. Moreover, the second
electrode T2c¢ of the second TFT T2 exerts a voltage (i.e.,
VDD) on the control electrode T3a of the third TFT T3 to
enable the third TFT T3 to be switched on. At this time, the
first electrode T35 of the third TFT T3 collects a gate voltage
Vth of the control electrode T2a of the second TFT T2, and
transmits the gate voltage Vth to the detection circuit 201
through the second electrode T3¢ of the third TFT T3. The
detection circuit 201 is turned on after receiving the gate
voltage Vth and transmits the gate voltage Vth to the data
line Data.

When the scanning line Scan in the drive circuit 1 receives
the low level signal for the first time, the first TFT T1 is
switched off, and the capacitance C supplies voltage to the
control electrode T2a of the second TFT T2 by discharging,
so that the second TFT T2 is kept at a switched on state, and
the luminance of the OLED is maintained accordingly.

Then, when the scanning line Scan in the drive circuit 1
receives the high level signal for the second time, the first
TFT T1 is switched on, the data line Data charges the data
voltage Vdata and the gate voltage Vth into the capacitance
C, and exerts a voltage on the control electrode T2a of the
second TFT T2, so that the second TFT T2 is switched on.
Moreover, the second electrode T2¢ of the second TFT T2
may exert a voltage on the control electrode T3a of the third
TFT to enable the third TFT to be switched on. At this time,
the first electrode T35 of the third TFT T3 collects the gate
voltage Vth of the control electrode T2a of the second TFT
T2, and transmits the gate voltage Vth to the detection circuit
201 through the second electrode T3¢ of the third TFT T3.
After receiving the gate electrode Vth, the detection circuit
201 is turned off and does not exert voltage on the data line
Data.

When the scanning line Scan receives the low level signal
for the second time, the first TFT T1 is turned off, the
capacitance C is discharged, since the data voltage and the
gate voltage Vth for compensating the data voltage Vdata is
stored in the capacitance C, such that the second TFT T2 can
also enable the OLED to provide excellent luminance at the
high level signal under the low level signal, the luminance
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of the OLED is ensured accordingly. In this way, in the
condition of switching between the high level signal and the
low level signal, a problem of drifting of the threshold
voltage caused due to long-time gate electrode bias voltage
is solved, and the luminance of the OLED is ensured under
the low-level signal.

When the scanning line Scan receives the third high-level
signal, the detection circuit 201 is turned on and outputs the
threshold voltage to the data line Data. When receiving two
continuous high-level signals, the detection circuit 201 is
turned off and turned on, respectively, and this process is
repeatedly performed.

In one example, in the present application, the detection
circuit 201 may be detected based on a T flip-flop. For
example, as shown in FIG. 4, the detection circuit 201 may
include a resistor R, a T flip-flop, and a fourth TFT T4. One
end of the resistor C (i.e., the end R1 shown in FIG. 4) is
connected with a clock signal receiving terminal (i.e., the
end C1 as shown in FIG. 4), the other end (i.e., the end R2
as shown in FIG. 4) of the resistor C is connected with the
scanning line Scan, a second data signal input (i.e., the
terminal T as shown in FIG. 4) of the T flip-flop is config-
ured to output a digital signal. When a digital signal “0” is
received at the second data signal input, a non-inverting
output (i.e., the terminal Q as shown in FIG. 4) of the T
flip-flop outputs a low level signal. When a digital signal “1”
is received at the second data signal input, the terminal Q of
the T flip-flop outputs a high level signal. The terminal Q of
the T flip-flop is connected with a control electrode T4a of
the fourth TFT T4, a second electrode T4b of the fourth TFT
T4 is connected with the second electrode T3¢ of the third
TFT T3, and the first electrode T4c of the fourth TFT T4 is
connected with the data line Data.

As an example, the T flip-flop may be a falling edge T
flip-flop, and a T-terminal of the falling edge T flip-flop in
this embodiment of the present application is always at a
high level. When a C1 end of the T flip-flop detects two
continuous falling edge signals, the T flip-flop is turned off
and turned on respectively, so that the fourth TFT T4 is
turned off and turned on correspondingly.

For example, when the scanning line Scan receives the
high-level signal for the first time, the detection circuit 201
receives the high-level signal (i.e., the clock control signal)
output by the scanning line Scan. When the digital signal “1”
is received at the T terminal, the falling edge T flip-flop
outputs a high level to enable the fourth TFT T4 to be
switched on, so that the detection circuit 201 outputs the gate
voltage Vth to the data line Data.

When the scanning line Scan in the drive circuit 1 receives
the low level signal for the first time, the first TFT T1 is
turned off, and the capacitance C supplies electricity to the
control electrode T2a of the second TFT T2 to enable the
OLED to emit light.

When the scanning line Scan in the drive circuit 1 receives
the high-level signal for the second time, the terminal C1 of
the T flip-flop receives the clock control signal. When the
digital signal “1” is received at the terminal T, the terminal
Q of the falling edge T flip-flop output a low level signal.
After the control electrode T4a of the fourth TFT receives
the low level signal, the fourth TFT T4 is turned off, such
that the first electrode T4b of the fourth TFT T4 cannot
output voltage to the data line Data. Thus, the detection
circuit 201 can turn off and turn on the fourth TFT T4
respectively when receiving two continuous high-level sig-
nals, thereby controlling the compensated gate voltage Vth.

If not, when the scanning line Scan frequently receives
high-level signals, the compensation circuit 2 always exerts

10

15

20

25

30

35

40

45

50

55

60

65

8

a gate voltage Vth on the data line Data, so that the
compensated gate voltage Vth is always increasing. Finally,
a fault of the OLED panel is caused.

It can be understood that when the threshold voltage
changes due to the change of the external environment, the
gate voltage Vth detected in the present application is also
changed.

In one example, as shown in FIG. 5, the compensation
circuit 2 may further include a voltage follower (i.e., the
circuit component A shown in FIG. 5), the voltage follower
is connected in series between the third TFT T3 and the
detection circuit 201, a non-inverting input of the voltage
follower A (i.e., the terminal “+” of the voltage follower A
in FIG. 5) is connected with a second electrode T3¢ of the
third TFT T3, an output of the voltage follower A is
respectively connected with the detection circuit 201 and an
inverting input of the voltage follower (i.e., the terminal “-”
of'the voltage follower A in FIG. 5). The voltage follower A
is arranged in the compensation circuit 2, so that a load
capacity of the compensation circuit 2 can be improved, and
a problem of loss of gate voltage in a transmission process
is alleviated.

In one example, as shown in FIG. 6, the compensation
circuit 2 further includes a first control subcircuit 202, the
first control subcircuit 202 is connected with the second
electrode T2c¢ of the second TFT T2 and the second control
subcircuit, respectively, and the first control subcircuit 202
is configured to control the second control subcircuit to
output a high level signal and a low level signal alternately
according to a signal output by the second electrode T2¢ of
the second TFT T2. The second control subcircuit is con-
figured to input the high level signal and the low level signal
to the scanning line Scan alternately. In this way, it is
unnecessary to additionally arrange pull-up resistors and
pull-down resistors for respectively controlling the conver-
sion of the high level signal and low level signal. The
conversion of the high level signal and the low level signal
can be realized through one single control subcircuit 202.

For example, the first control subcircuit 202 may include
a comparator shown in FIG. 7 (i.e., the circuit component B
shown in FIG. 7), a D flip-flop, an inverter (i.e., the circuit
component E shown in FIG. 5), a first metal oxide semi-
conductor field effect transistor (Metal Oxide Semiconduc-
tor Field Effect Transistor, MOSFET) M1 and a second
MOSFET M2. A non-inverting input of the comparator B is
connected with the second electrode T2¢ of the second TFT
T2, an inverting input (the terminal “-” of the circuit
component B shown in FIG. 7) is grounded, an output of the
comparator B is connected with the control electrode T3a of
the third TFT T3. A clock signal receiving terminal (the
terminal C1 shown in FIG. 7) of the D flip-flop is connected
with an output of the comparator B, a data signal input (i.e.,
the terminal D shown in FIG. 7) of the D flip-flop is
connected with an output of the inverter E, a non-inverting
signal output (i.e., the terminal Q shown in FIG. 7) of the D
flip-flop is connected with the input of the inverter E, a
control electrode Mla of the first MOSFET M1 and a
control electrode M2a of the second MOSFET M2, respec-
tively. A second electrode M1c of the first MOSFET M1 and
a second electrode M2c of the second MOSFET M2 are
connected with the second control subcircuit respectively.

In some embodiments, the comparator B may be a zero-
crossing voltage comparator.

In some embodiments, the D flip-flop may be a rising
edge D flip-flop.

For example, when the scanning line Scan receives the
high level signal for the first time, the first TFT T1 is
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switched on, and the data line Data charges the capacitance
C and exerts a voltage on the control electrode T2a of the
second TFT T2 respectively, so that the second TFT T2 is
switched on. After the second TFT T2 is switched on, the
OLED is enabled to emit light. Moreover, the second
electrode T2c¢ of the second TFT T2 exerts a voltage on the
non-inverting input (+) of the comparator B, at this time, this
voltage is greater than the voltage when the inverting input
(=) of the comparator B is grounded, the output of the
comparator B outputs a high level, and the comparator B
exerts a voltage on the control electrode T3a of the third TFT
T3 to enable the third TFT T3 to be switched on. After the
signal output from the output of the comparator B is received
at the clock signal receiving terminal of the D flip-flop, the
data signal input of the D flip-flop is at a high level, such that
the non-inverting signal output of the D flip-flop is enabled
to output a high level signal. When the inverting signal
output of the D flip-flop outputs a high level signal, the high
level signal is received at the control terminal Mla of the
first MOSFET, the first MOSFET is switched on, the second
MOSFET is switched off, so that the first MOSFET M1
output a high level signal to the second control subcircuit
203, and the second control subcircuit 203 is enabled to
output a high level signal to the scanning line Scan. How-
ever, since the data signal input of the D flip-flop is con-
nected with the output of the inverter E, and the non-
inverting signal output of the D flip-flop is connected with
the input of the inverter E, the control electrode M1a of the
first MOSFET M1 and the control electrode M2a of the
second MOSFET M2, respectively. Thus, after the non-
inverting signal output of the D flip-flop outputs a high level
signal, the high level enables a digital signal “0” to be input
to the data signal input of the D flip-flop through the inverter
E, so that the non-inverting signal output of the D flip-flop
outputs a low level signal, the high level signal is received
at the control electrode M2a of the second MOSFET M2, the
second MOSFET M2 is switched on, the first MOSFET M1
is turned off. Thus, the second MOSFET M2 is enabled to
output a low level signal to the second control subcircuit 203
to control the scanning line Scan. Therefore, the D flip-flop
can be always kept in a switching mode of receiving a data
signal “0” and a data signal “1”, thereby achieving the
conversion of high level and low level through one signal
first control subcircuit 202.

In one example, in order to avoid variations of circuit
characteristics due to the variations of the transistors, the
first TFT T1, the second TFT T2, the third TFT T3, and the
fourth TFT T4 provided in this embodiment of the present
application may be the same transistor.

Exemplarily, an oxide thin-film transistor (Oxide Thin
Film Transistor, Oxide TFT) may be selected. The Oxide
TFT is provided with high carrier mobility, low preparation
temperature and good electricity homogeneity.

Second Embodiment

A control chip is further provided in the second embodi-
ment of the present application. The control chip is con-
nected with the scanning lines of the display panel and is
configured to input scanning signals to the scanning lines,
and the control chip includes a compensation circuit 2
provided in the first embodiment.

Where, the control chip may be provided with one com-
pensation circuit 2, and the first electrode T3 of the third
TFT T3 in the compensation circuit 2 is respectively con-
nected with the control electrodes T2a of the second TFTs
T2 of the drive circuits 1 corresponding to the plurality of
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OLED:s in the display panel, thereby performing a threshold
voltage compensation on the display panel entirely.

In some embodiments, the control chip may be provided
with a plurality of compensation circuits 2, and each of the
plurality of compensation circuits 2 corresponds to one
display area of the display panel. For example, as shown in
FIG. 8, the display panel is divided into 9 display areas, the
control chip may be provided with 9 compensation circuits
2, and the first electrodes T35 of the third TFTs T3 of the 9
compensation circuits 2 are respectively connected with the
control electrodes T2a of the second TFTs T2 of the drive
circuits 1 corresponding to the plurality of OLEDs in the 9
display areas, thereby performing the threshold voltage
compensation on the corresponding display areas.

In some embodiments, compensation circuits 2 of the
drive circuits 1 corresponding to the plurality of OLEDs in
the display panel may also be designed in the control chip,
that is, each of the plurality of OLEDs is divided into one
display area.

It can be understood that, the more the number of display
areas that the display panel are divided into, the more fine
the compensation of the gate voltage Vth for each of the
display areas is, and the better the display effect of the
OLED panel is. The detail of compensation mode may be
determined according to the actual requirement.

Third Embodiment

Based on the control chip, a display device is further
provided in the third embodiment of the present application.
The display device includes the control chip provided in the
second embodiment.

It should be understood that, when a term “comprise/
include” is used in the description and annexed claims, the
term “comprise/include” indicates existence of the described
characteristics, integer, steps, operations, elements and/or
components, but not exclude existence or adding of one or
more other characteristics, integer, steps, operations, ele-
ments, components and/or combination thereof.

It should be further understood that, terms “and/or” used
in the description and the annexed claims of the present
application are referred to as any combination of one or a
plurality of listed item(s) associated with each other and all
possible items, and including these combinations.

Moreover, in the description of the specification and the
annexed claims of the present application, terms such as
“first” and “second”, “third”, etc., are only intended to be
distinguished in description, but shouldn’t be interpreted as
indicating or implying a relative importance.

The descriptions of “referring to one embodiment” and
“referring to some embodiments”, and the like as described
in the specification of the present application means that a
specific feature, structure, or characters which are described
with reference to this embodiment are included in one

embodiment or some embodiments of the present applica-
tion. Thus, the sentences of “in one embodiment”, “in some
embodiments”, “in some other embodiments”, “in other

embodiments”, and the like in this specification are not
necessarily referring to the same embodiment, but instead
indicate “one or more embodiments instead of all embodi-
ments”, unless otherwise a special emphasis is provided in
other manner. The terms “comprising”, “including”, “hav-
ing” and their variations mean “including but is not limited
t0”, unless there is a special emphasis in other manner
otherwise.

The aforesaid embodiments are only intended to explain

but not to limit the technical solutions of the present appli-
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cation. Although the present application has been described
in detail with reference to these embodiments, a person of
ordinary skilled in the art should understand that, the tech-
nical solutions disclosed in the embodiments may also be
amended, some technical features in the technical solutions
may also be equivalently replaced. The amendments or the
equivalent replacements don’t cause the essence of the
corresponding technical solutions to be deviated from the
spirit and the scope of the technical solutions in the embodi-
ments of the present application, and thus should all be
included in the protection scope of the present application.

What is claimed is:

1. A compensation circuit, applied to a drive circuit, the
drive circuit comprises a first thin film transistor (TFT), a
second thin film transistor, an organic light-emitting diode
(OLED) and a capacitance; wherein a control electrode of
the first thin film transistor is connected with a scanning line,
a first electrode of the first thin film transistor is connected
with a data line, a second electrode of the first thin film
transistor is connected with a control electrode of the second
thin film transistor, a second electrode of the second thin film
transistor is connected with a positive pole of the organic
light-emitting diode, a first electrode of the second thin film
transistor is connected with a power terminal, and a negative
pole of the organic light-emitting diode is grounded; one end
of the capacitance is connected with the second electrode of
the first TFT, and the other end of the capacitance is
connected with the negative pole of the organic light-
emitting diode; wherein the compensation circuit comprises
a third thin film transistor and a detection circuit; and

a control electrode of the third thin film transistor is

configured to be connected with the second electrode of
the second thin film transistor, a first electrode of the
third thin film transistor is configured to be connected
with the control electrode of the second thin film
transistor, the detection circuit is connected with the
second electrode of the third thin film transistor, the
scanning line and the data line respectively; and the
detection circuit is configured to be turned off and
turned on respectively when receiving two continuous
voltage signals output from the second electrode of the
third thin film transistor.

2. The compensation circuit according to claim 1, wherein
the detection circuit comprises a resistor, a T flip-flop, and
a fourth TFT; and

one end of the resistor is connected with a clock signal

receiving terminal of the T flip-flop, the other end of the
resistor is connected with the scanning line, a non-
inverting signal output of the T flip-flop is connected
with a control electrode of the fourth thin film transis-
tor, a second electrode of the fourth thin film transistor
is connected with the second electrode of the third thin
film transistor, and a first electrode of the fourth thin
film transistor is connected with the data line.

3. The compensation circuit according to claim 2, wherein
the T flip-flop is a falling edge T flip-flop.

4. The compensation circuit according to claim 1, further
comprising a voltage follower connected in series between
the third thin film transistor and the detection circuit,
wherein a non-inverting input of the voltage follower is
connected with the second electrode of the third thin film
transistor, and an output of the voltage follower is connected
with the detection circuit and an inverting input of the
voltage follower, respectively.

5. The compensation circuit according to claim 1, further
comprising a first control subcircuit and a second control
subcircuit, the first control subcircuit is respectively con-
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nected with the second electrode of the second thin film
transistor and the second control subcircuit, the first control
subcircuit is configured to control the second control sub-
circuit to output a high-level signal and a low-level signal
alternatively according to a signal output by the second
electrode of the second thin-film transistor, the second
control subcircuit is configured to input the high-level signal
and the low-level signal to the scanning line alternatively.

6. The compensation circuit according to claim 5, wherein
the first control subcircuit comprises a comparator, a data
flip-flop, an inverter, a first metal oxide semiconductor field
effect transistor (MOSFET) and a second metal oxide semi-
conductor field effect transistor;

wherein a non-inverting input of the comparator is con-

nected with the second electrode of the second thin film
transistor, an inverting input of the comparator is
grounded, an output of the comparator is connected
with the control electrode of the third thin film tran-
sistor; a clock signal receiving terminal of the D
flip-flop is connected with the output of the comparator,
a data signal input of the D flip-flop is connected with
an output of the inverter, a non-inverting signal output
of the D flip-flop is connected with an input of the
inverter, a control electrode of the first metal oxide
semiconductor field effect transistor, and a control
electrode of the second metal oxide semiconductor field
effect transistor respectively, a second electrode of the
first metal oxide semiconductor field effect transistor
and a second electrode of the second metal oxide
semiconductor field effect transistor are connected with
the second control subcircuit, respectively.

7. The compensation circuit according to claim 6, wherein
the comparator is a zero-crossing voltage comparator.

8. The compensation circuit according to claim 6, wherein
the data flip-flop is a rising edge data flip-flop.

9. A control chip connected with a scanning line in a
display panel and is configured to input a scanning signal to
the scanning line;

wherein the compensation circuit is applied to a drive

circuit, the drive circuit comprises a first thin film
transistor (TFT), a second thin film transistor, an
organic light-emitting diode (OLED) and a capaci-
tance; a control electrode of the first thin film transistor
is connected with a scanning line, a first electrode of the
first thin film transistor is connected with a data line, a
second electrode of the first thin film transistor is
connected with a control electrode of the second thin
film transistor, a second electrode of the second thin
film transistor is connected with a positive pole of the
organic light-emitting diode, a first electrode of the
second thin film transistor is connected with a power
terminal, and a negative pole of the organic light-
emitting diode is grounded; one end of the capacitance
is connected with the second electrode of the first TFT,
and the other end of the capacitance is connected with
the negative pole of the organic light-emitting diode;
wherein the compensation circuit comprises a third thin
film transistor and a detection circuit; and

a control electrode of the third thin film transistor is

configured to be connected with the second electrode of
the second thin film transistor, a first electrode of the
third thin film transistor is configured to be connected
with the control electrode of the second thin film
transistor, the detection circuit is connected with the
second electrode of the third thin film transistor, the
scanning line and the data line respectively; and the
detection circuit is configured to be turned off and
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turned on respectively when receiving two continuous
voltage signals output from the second electrode of the
third thin film transistor.

10. A display device, comprising the control chip accord-
ing to claim 9.

11. The control chip according to claim 9, wherein the
detection circuit comprises a resistor, a T flip-flop, and a
fourth TFT;

one end of the resistor is connected with a clock signal

receiving terminal of the T flip-flop, the other end of the
resistor is connected with the scanning line, a non-
inverting signal output of the T flip-flop is connected
with a control electrode of the fourth thin film transis-
tor, a second electrode of the fourth thin film transistor
is connected with the second electrode of the third thin
film transistor, and a first electrode of the fourth thin
film transistor is connected with the data line.

12. The control chip according to claim 11, wherein the T
flip-flop is a falling edge T flip-flop.

13. The control chip according to claim 9, further com-
prising a voltage follower connected in series between the
third thin film transistor and the detection circuit, wherein a
non-inverting input of the voltage follower is connected with
the second electrode of the third thin film transistor, and an
output of the voltage follower is connected with the detec-
tion circuit and an inverting input of the voltage follower,
respectively.

14. The control chip according to claim 9, further com-
prising a first control subcircuit and a second control sub-
circuit, the first control subcircuit is respectively connected
with the second electrode of the second thin film transistor
and the second control subcircuit, the first control subcircuit
is configured to control the second control subcircuit to

14

output a high-level signal and a low-level signal alterna-

tively according to a signal output by the second electrode

of the second thin-film transistor, the second control subcir-

cuit is configured to input the high-level signal and the
5 low-level signal to the scanning line alternatively.

15. The control chip according to claim 14, wherein the
first control subcircuit comprises a comparator, a data flip-
flop, an inverter, a first metal oxide semiconductor field
effect transistor (MOSFET) and a second metal oxide semi-

10 conductor field effect transistor;
wherein a non-inverting input of the comparator is con-
nected with the second electrode of the second thin film
transistor, an inverting input of the comparator is
grounded, an output of the comparator is connected
15 with the control electrode of the third thin film tran-
sistor; a clock signal receiving terminal of the D
flip-flop is connected with the output of the comparator,
a data signal input of the D flip-flop is connected with
an output of the inverter, a non-inverting signal output
20 of the D flip-flop is connected with an input of the
inverter, a control electrode of the first metal oxide
semiconductor field effect transistor, and a control
electrode of the second metal oxide semiconductor field
effect transistor respectively, a second electrode of the
25 first metal oxide semiconductor field effect transistor
and a second electrode of the second metal oxide
semiconductor field effect transistor are connected with
the second control subcircuit, respectively.
16. The control chip according to claim 15, wherein the
30 comparator is a zero-crossing voltage comparator.

17. The control chip according to claim 15, wherein the

data flip-flop is a rising edge data flip-flop.
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