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(54) SHIFT REGISTER UNIT, GATE DRIVING CIRCUIT, DISPLAY DEVICE AND DRIVING METHOD

(57) A shift register unit (10), a gate driving circuit
(20), a display device (1), and a driving method. The shift
register unit (10) comprises a blanking unit (100), a first
transmission circuit (210), a second transmission circuit
(220), a first input/output unit (310), and a second in-
put/output unit (320). The blanking unit (100) is config-
ured to charge a pull-up control node (H) and input a
blanking pull-up signal to a blanking pull-up node (N) in
response to a compensation selection control signal; the

first transmission circuit (210) is electrically connected to
the blanking pull-up node (N) and a first pull-up node
(Q1), and in response to a first transmission signal, is
configured to utilize the blanking pull-up signal to charge
the first pull-up node (Q1). The shift register unit (10) may
share the blanking unit (100), so that the display device
(1) using the shift register unit (10) may reduce the bezel
size.
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Description

[0001] The present application claims priority to Chi-
nese patent application No. 201810792891.7, filed on
July 18, 2018, the entire disclosure of which is incorpo-
rated herein by reference as part of the present applica-
tion.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to a shift register unit, a gate driving circuit, a display
device, and a driving method.

BACKGROUND

[0003] Currently in the display field, especially in an
OLED (organic light-emitting diode) display panel, a gate
driving circuit is generally integrated in a GATE IC. The
area of a chip in IC design is a main factor affecting the
cost of the chip, and technology developers need to focus
on how to effectively reduce the area of the chip.

SUMMARY

[0004] At least an embodiment of the present disclo-
sure provides a shift register unit, comprising a blanking
unit, a first transmission circuit, a second transmission
circuit, a first input-output unit, and a second input-output
unit. The blanking unit is configured to charge a pull-up
control node in response to a compensation selection
control signal and input a blanking pull-up signal to a
blanking pull-up node; the first input-output unit compris-
es a first pull-up node and a first output terminal, and the
second input-output unit comprises a second pull-up
node and a second output terminal; the first transmission
circuit is electrically connected to the blanking pull-up
node and the first pull-up node, and is configured to
charge the first pull-up node, by using the blanking pull-
up signal, in response to a first transmission signal; the
second transmission circuit is electrically connected to
the blanking pull-up node and the second pull-up node,
and is configured to charge the second pull-up node, by
using the blanking pull-up signal, in response to a second
transmission signal; the first input-output unit is config-
ured to charge the first pull-up node in response to a first
display input signal, and is configured to output a com-
posite output signal to the first output terminal under con-
trol of a level of the first pull-up node; and the second
input-output unit is configured to charge the second pull-
up node in response to a second display input signal,
and is configured to output the composite output signal
to the second output terminal under control of a level of
the second pull-up node.
[0005] For example, in the shift register unit provided
by an embodiment of the present disclosure, the blanking
unit comprises a blanking input circuit and a blanking
pull-up circuit; the blanking input circuit is configured to

charge the pull-up control node in response to the com-
pensation selection control signal, and to maintain a level
of the pull-up control node; and the blanking pull-up circuit
is configured to input the blanking pull-up signal to the
blanking pull-up node under control of the level of the
pull-up control node.
[0006] For example, in the shift register unit provided
by an embodiment of the present disclosure, the blanking
unit further comprises a blanking coupling circuit, the
blanking coupling circuit is electrically connected to the
pull-up control node, and is configured to pull-up, by cou-
pling, the level of the pull-up control node.
[0007] For example, in the shift register unit provided
by an embodiment of the present disclosure, the blanking
input circuit comprises a first transistor and a first capac-
itor; a gate electrode of the first transistor is connected
to a compensation selection control terminal to receive
the compensation selection control signal, a first elec-
trode of the first transistor is connected to a blanking input
signal terminal, and a second electrode of the first tran-
sistor is connected to the pull-up control node; and a first
electrode of the first capacitor is connected to the pull-
up control node, and a second electrode of the first ca-
pacitor is connected to a first voltage terminal.
[0008] For example, in the shift register unit provided
by an embodiment of the present disclosure, the blanking
pull-up circuit comprises a second transistor, a gate elec-
trode of the second transistor is connected to the pull-up
control node, a first electrode of the second transistor is
connected to a second voltage terminal to receive a sec-
ond voltage, and a second electrode of the second tran-
sistor is connected to the blanking pull-up node.
[0009] For example, in the shift register unit provided
by an embodiment of the present disclosure, the blanking
coupling circuit comprises a coupling capacitor and a
third transistor, a gate electrode of the third transistor is
connected to the pull-up control node, a first electrode of
the third transistor is connected to a second voltage ter-
minal to receive a second voltage, and a second elec-
trode of the third transistor is connected to a first electrode
of the coupling capacitor, and a second electrode of the
coupling capacitor is connected to the pull-up control
node.
[0010] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first
transmission circuit comprises a first transmission tran-
sistor, a gate electrode of the first transmission transistor
is connected to a first transmission signal terminal to re-
ceive the first transmission signal, and a first electrode
of the first transmission transistor is connected to the
blanking pull-up node to receive the blanking pull-up sig-
nal, and a second electrode of the first transmission tran-
sistor is connected to the first pull-up node.
[0011] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first
transmission signal terminal comprises a first clock signal
terminal, and the first transmission signal comprises a
first clock signal received by the first clock signal terminal.
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[0012] For example, in the shift register unit provided
by an embodiment of the present disclosure, the second
transmission circuit comprises a second transmission
transistor, a gate electrode of the second transmission
transistor is connected to a second transmission signal
terminal to receive the second transmission signal, a first
electrode of the second transmission transistor is con-
nected to the blanking pull-up node to receive the blank-
ing pull-up signal, and a second electrode of the second
transmission transistor is connected to the second pull-
up node.
[0013] For example, in the shift register unit provided
by an embodiment of the present disclosure, the second
transmission signal terminal comprises a first clock signal
terminal, and the second transmission signal comprises
a first clock signal received by the first clock signal ter-
minal.
[0014] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first in-
put-output unit comprises a display input circuit, an output
circuit, a first pull-down control circuit, and a pull-down
circuit; the first output terminal comprises a shift signal
output terminal and a pixel scanning signal output termi-
nal, and the shift signal output terminal and the pixel scan-
ning signal output terminal output the composite output
signal; the display input circuit is configured to charge
the first pull-up node in response to the first display input
signal; the output circuit is configured to output the com-
posite output signal to the first output terminal under con-
trol of the level of the first pull-up node; the first pull-down
control circuit is configured to control a level of a pull-
down node under control of the level of the first pull-up
node; and the pull-down circuit is configured to pull down
and reset the first pull-up node, the shift signal output
terminal, and the pixel scanning signal output terminal
under control of the level of the pull-down node.
[0015] For example, in the shift register unit provided
by an embodiment of the present disclosure, the display
input circuit comprises a fourth transistor, a gate elec-
trode of the fourth transistor is connected to a display
input signal terminal to receive the first display input sig-
nal, a first electrode of the fourth transistor is connected
to a second voltage terminal to receive a second voltage,
and a second electrode of the fourth transistor is con-
nected to the first pull-up node; the output circuit com-
prises a fifth transistor and a sixth transistor, a gate elec-
trode of the fifth transistor is connected to the first pull-
up node, a first electrode of the fifth transistor is connect-
ed to a second clock signal terminal to receive a second
clock signal and the second clock signal is used as the
composite output signal, and a second electrode of the
fifth transistor is connected to the shift signal output ter-
minal; a gate electrode of the sixth transistor is connected
to the first pull-up node, a first electrode of the sixth tran-
sistor is connected to the second clock signal terminal to
receive the second clock signal and the second clock
signal is used as the composite output signal, and a sec-
ond electrode of the sixth transistor is connected to the

pixel scanning signal output terminal; the first pull-down
control circuit comprises a seventh transistor and a ninth
transistor, a gate electrode of the seventh transistor is
connected to a first electrode of the seventh transistor
and is further configured to be connected to a third volt-
age terminal to receive a third voltage, and a second
electrode of the seventh transistor is connected to the
pull-down node; a gate electrode of the ninth transistor
is connected to the first pull-up node, a first electrode of
the ninth transistor is connected to the pull-down node,
and a second electrode of the ninth transistor is connect-
ed to a fifth voltage terminal to receive a fifth voltage; the
pull-down circuit comprises a tenth transistor, an elev-
enth transistor, and a twelfth transistor, a gate electrode
of the tenth transistor is connected to the pull-down node,
a first electrode of the tenth transistor is connected to the
first pull-up node, and a second electrode of the tenth
transistor is connected to the fifth voltage terminal to re-
ceive the fifth voltage; a gate electrode of the eleventh
transistor is connected to the pull-down node, a first elec-
trode of the eleventh transistor is connected to the shift
signal output terminal, and a second electrode of the elev-
enth transistor is connected to the fifth voltage terminal
to receive the fifth voltage; and a gate electrode of the
twelfth transistor is connected to the pull-down node, a
first electrode of the twelfth transistor is connected to the
pixel scanning signal output terminal, and a second elec-
trode of the twelfth transistor is connected to a sixth volt-
age terminal to receive a sixth voltage.
[0016] For example, in the shift register unit provided
by an embodiment of the present disclosure, the output
circuit further comprises a second capacitor, a first elec-
trode of the second capacitor is connected to the first
pull-up node, and a second electrode of the second ca-
pacitor is connected to the second electrode of the fifth
transistor.
[0017] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first pull-
down control circuit further comprises an eighth transis-
tor, a gate electrode of the eighth transistor is connected
to a first electrode of the eighth transistor and is config-
ured to be connected to a fourth voltage terminal to re-
ceive a fourth voltage, and a second electrode of the
eighth transistor is connected to a second pull-down node
different from the pull-down node.
[0018] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first in-
put-output unit further comprises a second pull-down
control circuit and a third pull-down control circuit; the
second pull-down control circuit is configured to control
the level of the pull-down node in response to a first clock
signal; and the third pull-down control circuit is configured
to control the level of the pull-down node in response to
the first display input signal.
[0019] For example, in the shift register unit provided
by an embodiment of the present disclosure, the second
pull-down control circuit comprises a thirteenth transistor,
and the third pull-down control circuit comprises a four-
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teenth transistor; a gate electrode of the thirteenth tran-
sistor is connected to a first clock signal terminal to re-
ceive the first clock signal, a first electrode of the thir-
teenth transistor is connected to the pull-down node, and
a second electrode of the thirteenth transistor is connect-
ed to a fifth voltage terminal to receive a fifth voltage; and
a gate electrode of the fourteenth transistor is connected
to a display input signal terminal to receive the first display
input signal, a first electrode of the fourteenth transistor
is connected to the pull-down node, and a second elec-
trode of the fourteenth transistor is connected to the fifth
voltage terminal to receive the fifth voltage.
[0020] For example, in the shift register unit provided
by an embodiment of the present disclosure, the second
pull-down control circuit comprises a thirteenth transistor
and a seventeenth transistor, and the third pull-down con-
trol circuit comprises a fourteenth transistor; a gate elec-
trode of the thirteenth transistor is connected to a first
clock signal terminal to receive the first clock signal, a
first electrode of the thirteenth transistor is connected to
the pull-down node, and a second electrode of the thir-
teenth transistor is connected to a first electrode of the
seventeenth transistor; a gate electrode of the seven-
teenth transistor is electrically connected to the pull-up
control node, and a second electrode of the seventeenth
transistor is connected to a fifth voltage terminal to re-
ceive a fifth voltage; and a gate electrode of the fourteenth
transistor is connected to a display input signal terminal
to receive the first display input signal, a first electrode
of the fourteenth transistor is connected to the pull-down
node, and a second electrode of the fourteenth transistor
is connected to the fifth voltage terminal to receive the
fifth voltage.
[0021] For example, in the shift register unit provided
by an embodiment of the present disclosure, the first in-
put-output unit further comprises a display reset circuit
and a total reset circuit, the display reset circuit is con-
figured to reset the first pull-up node in response to a
display reset signal, and the total reset circuit is config-
ured to reset the first pull-up node in response to a total
reset signal.
[0022] For example, in the shift register unit provided
by an embodiment of the present disclosure, the display
reset circuit comprises a fifteenth transistor, and the total
reset circuit comprises a sixteenth transistor; a gate elec-
trode of the fifteenth transistor is connected to a display
reset signal terminal to receive the display reset signal,
a first electrode of the fifteenth transistor is connected to
the first pull-up node, and a second electrode of the fif-
teenth transistor is connected to a fifth voltage terminal
to receive a fifth voltage; and a gate electrode of the six-
teenth transistor is connected to a total reset signal ter-
minal to receive the total reset signal, a first electrode of
the sixteenth transistor is connected to the first pull-up
node, and a second electrode of the sixteenth transistor
is connected to the fifth voltage terminal to receive the
fifth voltage.
[0023] For example, in the shift register unit provided

by an embodiment of the present disclosure, a circuit
structure of the second input-output unit is the same as
a circuit structure of the first input-output unit.
[0024] For example, the shift register unit provided by
an embodiment of the present disclosure further com-
prises at least one third transmission circuit and at least
one third input-output unit electrically connected to the
at least one third transmission circuit.
[0025] At least an embodiment of the present disclo-
sure further provides a gate driving circuit, comprising a
plurality of cascaded shift register units provided by any
one of the embodiments of the present disclosure.
[0026] At least an embodiment of the present disclo-
sure further provides a display device, comprising the
gate driving circuit provided by any one of the embodi-
ments of the present disclosure and a plurality of sub-
pixel units arranged in an array, the first output terminal
and the second output terminal of each shift register unit
in the gate driving circuit are electrically connected to
sub-pixel units in different rows, respectively.
[0027] At least an embodiment of the present disclo-
sure further provides a driving method of the shift register
unit, comprising a display phase for one frame and a
blanking phase for the frame, during the display phase,
causing the blanking unit to charge the pull-up control
node in response to the compensation selection control
signal; and during the blanking phase, causing the first
transmission circuit to charge the first pull-up node, by
using the blanking pull-up signal, in response to the first
transmission signal, and causing the second transmis-
sion circuit to charge the second pull-up node, by using
the blanking pull-up signal, in response to the second
transmission signal.
[0028] For example, in the driving method provided by
an embodiment of the present disclosure, a timing of the
first transmission signal and a timing of the second trans-
mission signal are the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to clearly illustrate the technical solution
of the embodiments of the present disclosure, the draw-
ings of the embodiments will be briefly described in the
following. It is obvious that the described drawings in the
following are only related to some embodiments of the
present disclosure and thus are not limitative of the
present disclosure.

FIG. 1 is a schematic diagram of a shift register unit
provided by some embodiments of the present dis-
closure;
FIG. 2 is a schematic diagram of another shift register
unit provided by some embodiments of the present
disclosure;
FIG. 3 is a schematic diagram of further still another
shift register unit provided by some embodiments of
the present disclosure;
FIG. 4 is a schematic diagram of a first input-output
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unit of a shift register unit provided by some embod-
iments of the present disclosure;
FIG. 5 is a circuit diagram including a blanking unit,
a first transmission circuit and a second transmission
circuit provided by some embodiments of the present
disclosure;
FIG. 6 is another circuit diagram including a blanking
unit, a first transmission circuit and a second trans-
mission circuit provided by some embodiments of
the present disclosure;
FIG. 7 is further still another circuit diagram including
a blanking unit, a first transmission circuit and a sec-
ond transmission circuit provided by some embodi-
ments of the present disclosure;
FIG. 8 is a circuit diagram of a first input-output unit
provided by some embodiments of the present dis-
closure;
FIG. 9 is a circuit diagram of another first input-output
unit provided by some embodiments of the present
disclosure;
FIG. 10 is a circuit diagram of another first input-
output unit provided by some embodiments of the
present disclosure;
FIG. 11 is a circuit diagram of further still another
first input-output unit provided by some embodi-
ments of the present disclosure;
FIG. 12 is a circuit diagram of a shift register unit
provided by some embodiments of the present dis-
closure;
FIG. 13 is a schematic diagram of a gate driving cir-
cuit provided by some embodiments of the present
disclosure;
FIG. 14 is a schematic diagram of another gate driv-
ing circuit provided by some embodiments of the
present disclosure;
FIG. 15 is a timing diagram of signals corresponding
to the gate driving circuit illustrated in FIG. 14 in op-
eration provided by some embodiments of the
present disclosure;
FIG. 16 is a schematic diagram of a display device
provided by some embodiments of the present dis-
closure; and
FIG. 17 is a schematic diagram of a driving method
of the shift register unit provided by some embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0030] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. Apparently, the described embodi-
ments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be

within the scope of the disclosure.
[0031] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the present disclosure belongs. The terms "first,"
"second," etc., which are used in the description and the
claims of the present application for disclosure, are not
intended to indicate any sequence, amount or impor-
tance, but distinguish various components. Also, the
terms such as "a," "an," etc., are not intended to limit the
amount, but indicate the existence of at least one. The
terms "comprise," "comprising," "include," "including,"
etc., are intended to specify that the elements or the ob-
jects stated before these terms encompass the elements
or the objects and equivalents thereof listed after these
terms, but do not preclude the other elements or objects.
The phrases "connect", "connected", "coupled", etc., are
not intended to define a physical connection or mechan-
ical connection, but may include an electrical connection,
directly or indirectly. "On," "under," "right," "left" and the
like are only used to indicate relative position relationship,
and when the position of the object which is described is
changed, the relative position relationship may be
changed accordingly.
[0032] In the embodiments of the present disclosure,
for example, in a case where each circuit is implemented
by an N-type transistor, the term "pull-up" means charg-
ing a node or an electrode of a transistor to allow the
absolute value of the level of the node or the electrode
to be increased, so as to implement a corresponding op-
eration (e.g., turn-on) of the transistor; and the term "pull-
down" means discharging a node or an electrode of a
transistor to allow the absolute value of the level of the
node or the electrode to be reduced, so as to implement
a corresponding operation (e.g., turn-off) of the transistor.
[0033] For another example, in a case where each cir-
cuit is implemented by a P-type transistor, the term "pull-
up" means discharging a node or an electrode of a tran-
sistor to allow the absolute value of the level of the node
or the electrode to be reduced, so as to implement a
corresponding operation (e.g., turn-on) of the transistor;
and the term "pull-down" means charging a node or an
electrode of a transistor to allow the absolute value of
the level of the node or the electrode to be increased, so
as to implement a corresponding operation (e.g., turn-
off) of the transistor.
[0034] Moreover, the specific meanings of the terms
"pull-up" and "pull-down" may further be accordingly ad-
justed based on the specific type of the transistor, as long
as the transistor can be controlled to implement the cor-
responding switch function.
[0035] Currently, a gate driving circuit for OLED usually
includes three sub-circuits, that is, a detecting circuit, a
display circuit, and a connecting circuit (or a gate circuit)
for outputting a composite pulse of the detecting circuit
and the display circuit. The circuit structure of that gate
driving circuit is very complicated and cannot satisfy the
requirements for a high resolution and a narrow bezel.
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[0036] When compensating a sub-pixel unit in the
OLED display panel, in addition to setting a pixel com-
pensating circuit in the sub-pixel unit for internal com-
pensation, external compensation may also be per-
formed by setting a sensing transistor. When the external
compensation is performed, the gate driving circuit in-
cluding shift register units needs to provide the sub-pixel
unit in the display panel with a driving signal for a scan-
ning transistor and a driving signal for the sensing tran-
sistor, respectively. For example, the gate driving circuit
provides a scan driving signal for the scanning transistor
in a display phase of one frame, and provides a sense
driving signal for the sensing transistor in a blanking
phase of one frame.
[0037] In an external compensation method, the sense
driving signal output by the gate driving circuit sequen-
tially scans rows of sub-pixel units line by line. For ex-
ample, during a blanking phase of a first frame, a sense
driving signal for sub-pixel units of a first row of a display
panel is output. During a blanking phase of a second
frame, a sense driving signal for sub-pixel units of a sec-
ond row of the display panel is output. And so on, the
sense driving signals are outputted sequentially at a fre-
quency of outputting the sense driving signals corre-
sponding to one row of sub-pixel units per frame, that is,
the progressive sequential compensation of the display
panel is completed.
[0038] However, in a case where the above-mentioned
progressive sequential compensation method is adopt-
ed, the following problems of poor display may occur.
One is that there is a scanning line that moves progres-
sively during the scanning display of a plurality of frames
of images. The other one is that there are differences in
the timing of external compensation, which may cause a
large difference in brightness of different regions of the
display panel. For example, when the external compen-
sation is performed on the sub-pixel units in the 100th
row of the display panel, although the sub-pixel units in
the 10th row of the display panel have been externally
compensated, at this time, the luminous brightness of
the sub-pixel units in the 10th row may have changed,
such as a decrease in luminous brightness, which may
cause uneven brightness in different regions of the dis-
play panel. This problem is more pronounced in large-
sized display panels.
[0039] As described above, in a case where a gate
driving circuit drives a display panel to achieve the ex-
ternal compensation, the gate driving circuit is required
to output not only a scan driving signal for a display phase,
but also a sense driving signal for a blanking phase, that
is, a blanking unit dedicated to the blanking phase is re-
quired. In this case, the area occupied by the gate driving
circuit may be relatively large, so that a size of a bezel
of a display device using the gate driving circuit is larger.
[0040] At least an embodiment of the present disclo-
sure provides a shift register unit, which includes a blank-
ing unit, a first transmission circuit, a second transmission
circuit, a first input-output unit, and a second input-output

unit. The blanking unit is configured to charge a pull-up
control node in response to a compensation selection
control signal and input a blanking pull-up signal to a
blanking pull-up node. The first input-output unit compris-
es a first pull-up node and a first output terminal, and the
second input-output unit comprises a second pull-up
node and a second output terminal. The first transmission
circuit is electrically connected to the blanking pull-up
node and the first pull-up node, and is configured to
charge the first pull-up node, by using the blanking pull-
up signal, in response to a first transmission signal. The
second transmission circuit is electrically connected to
the blanking pull-up node and the second pull-up node,
and is configured to charge the second pull-up node, by
using the blanking pull-up signal, in response to a second
transmission signal. The first input-output unit is config-
ured to charge the first pull-up node in response to a first
display input signal, and is configured to output a com-
posite output signal to the first output terminal under con-
trol of a level of the first pull-up node. The second input-
output unit is configured to charge the second pull-up
node in response to a second display input signal, and
is configured to output the composite output signal to the
second output terminal under control of a level of the
second pull-up node.
[0041] The embodiments of the present disclosure fur-
ther provide a gate driving circuit, a display device, and
a driving method corresponding to the shift register unit
described above.
[0042] The shift register unit, the gate driving circuit,
the display device and the driving method provided in the
embodiments of the present disclosure can share a
blanking unit, so that the display device using the shift
register unit can reduce the size of the bezel and reduce
the cost. In addition, under the premise of taking into
account the progressive sequential compensation (such
as the need for progressive sequential compensation in
a shutdown detection), a random compensation can also
be implemented, so that poor display problems such as
scanning lines and uneven display brightness caused by
progressive sequential compensation can be avoided.
[0043] It should be noted that, in the embodiments of
the present disclosure, the random compensation refers
to an external compensation method that is different from
the progressive sequential compensation. By adopting
the random compensation, a sense driving signal corre-
sponding to sub-pixel units of any row in the display panel
can be output randomly during a blanking phase of a
frame. The following embodiments are the same in this
aspect and will not be repeated herein.
[0044] In addition, in the embodiments of the present
disclosure, for the purpose of description, the term "one
frame", "each frame" or "a frame" includes a display
phase and a blanking phase which are sequentially per-
formed. For example, in the display phase, the gate driv-
ing circuit outputs a display output signal, and the display
output signal can drive the display panel from the first
row to the last row to perform a scanning display of one
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complete image; and in the blanking phase, the gate driv-
ing circuit outputs a blanking output signal, and the blank-
ing output signal can be used to drive sensing transistors
in one row of sub-pixel units in the display panel to per-
form external compensation on the sub-pixel units in the
row.
[0045] The embodiments of the present disclosure and
examples thereof will be described in detail below with
reference to the drawings.
[0046] At least an embodiment of the present disclo-
sure provides a shift register unit 10, and as illustrated
in FIG. 1, the shift register unit 10 includes a blanking
unit 100, a first transmission circuit 210, a second trans-
mission circuit 220, a first input-output unit 310, and a
second input-output unit 320. The first input-output unit
310 includes a first pull-up node Q1 and a first output
terminal OP1, and the second input-output unit Q2 in-
cludes a second pull-up node Q2 and a second output
terminal OP2. A plurality of the shift register units 10 can
be cascaded to create a gate driving circuit provided by
an embodiment of the present disclosure.
[0047] The blanking unit 100 is configured to charge a
pull-up control node H in response to a compensation
selection control signal and input a blanking pull-up signal
to a blanking pull-up node N. For example, in a display
phase of one frame, the blanking unit 100 can charge
the pull-up control node H in response to the compensa-
tion selection control signal. For example, in a display
phase or a blanking phase of one frame, the blanking
unit 100 can input the blanking pull-up signal to the blank-
ing pull-up node N.
[0048] The first transmission circuit 210 is electrically
connected to the blanking pull-up node N and the first
pull-up node Q1, and is configured to charge the first pull-
up node Q1, by using the blanking pull-up signal, in re-
sponse to a first transmission signal. For example, the
first transmission circuit 210 may be connected to a first
transmission signal terminal TS1 to receive the first trans-
mission signal. The first transmission circuit 210 is turned
on under control of the first transmission signal, so that
the first pull-up node Q1 can be charged by using the
blanking pull-up signal obtained by the blanking pull-up
node N. For example, in some embodiments, the first
transmission signal terminal TS1 may be a first clock sig-
nal terminal CLKA, that is, the first transmission signal is
a first clock signal received by the first clock signal ter-
minal CLKA.
[0049] The second transmission circuit 220 is electri-
cally connected to the blanking pull-up node N and the
second pull-up node Q2, and is configured to charge the
second pull-up node Q2, by using the blanking pull-up
signal, in response to a second transmission signal. For
example, the second transmission circuit 220 may be
connected to a second transmission signal terminal TS2
to receive the second transmission signal. The second
transmission circuit 220 is turned on under control of the
second transmission signal, so that the second pull-up
node Q2 can be charged by using the blanking pull-up

signal obtained by the blanking pull-up node N. For ex-
ample, in some embodiments, the second transmission
signal terminal TS2 may be the first clock signal terminal
CLKA, that is, the second transmission signal is the first
clock signal received by the first clock signal terminal
CLKA.
[0050] It should be noted that, in the embodiments of
the present disclosure, charging a node (for example,
the pull-up control node H, the first pull-up node Q1, the
second pull-up node Q2, etc.) means that, for example,
electrically connecting the node to a high-level voltage
signal, so that the high-level voltage signal is used to pull
up the level of the node. Discharging (or resetting) a node
means, for example, electrically connecting the node to
a low-level voltage signal, so that the low-level voltage
signal is used to pull down the level of the node. For
example, a capacitor electrically connected to the node
can be set, and charging or discharging the node means
charging or discharging the capacitor electrically con-
nected to the node.
[0051] The first input-output unit 310 is configured to
charge the first pull-up node Q1 in response to a first
display input signal, and is configured to output a com-
posite output signal to the first output terminal OP1 under
control of a level of the first pull-up node Q1. For example,
during a display phase of one frame, the first input-output
unit 310 can output a scan driving signal, and the scan
driving signal can drive a row of sub-pixel units in the
display panel to perform scanning display. For another
example, during a blanking phase of one frame, the first
input-output unit 310 can output a sense driving signal,
and the sense driving signal can be used to drive sensing
transistors in a row of sub-pixel units in the display panel
to complete an external compensation for the sub-pixel
units of the row.
[0052] The second input-output unit 320 is configured
to charge the second pull-up node Q2 in response to a
second display input signal, and is configured to output
a composite output signal to the second output terminal
OP2 under control of a level of the second pull-up node
Q2. For example, during a display phase of one frame,
the second input-output unit 320 can output a scan driving
signal, and the scan driving signal can drive a row of sub-
pixel units in the display panel to perform scanning dis-
play. For another example, during a blanking phase of
one frame, the second input-output unit 320 can output
a sense driving signal, and the sense driving signal can
be used to drive sensing transistors in a row of sub-pixel
units in the display panel to complete an external com-
pensation for the sub-pixel units of the row.
[0053] For example, some embodiments of the present
disclosure further provide a shift register unit 10. As il-
lustrated in FIG. 2, the shift register unit 10 is different
from the shift register unit 10 as illustrated in FIG. 1 in
that it further includes a third transmission circuit 230 and
a third input-output unit 330 electrically connected to the
third transmission circuit 230.
[0054] For example, the third transmission circuit 230
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is electrically connected to the blanking pull-up node N
and a third pull-up node Q3, and is configured to charge
the third pull-up node Q3, by using the blanking pull-up
signal, in response to a third transmission signal. The
third input-output unit 330 is configured to charge the
third pull-up node Q3 in response to a third display input
signal, and is configured to output a composite output
signal to the third output terminal OP3 under control of a
level of the third pull-up node Q3.
[0055] A plurality of input-output units (for example, the
first input-output unit 310, the second input-output unit
320, the third input-output unit 330, etc.) in the shift reg-
ister unit 10 provided by some embodiments of the
present disclosure can share one blanking unit 100, so
that the circuit structure can be simplified, and the display
device using the shift register unit 10 can reduce the size
of the bezel and reduce the cost.
[0056] It should be noted that FIG. 1 and FIG. 2 are
only two examples of the present disclosure. The shift
register unit 10 provided by the embodiment of the
present disclosure may further include more transmis-
sion circuits and more input-output units, the number of
the transmission circuit and the number of the input-out-
put unit can be set according to the actual situation, which
is not limited in the embodiments of the present disclo-
sure.
[0057] As illustrated in FIG 3, in some embodiments
of the present disclosure, the blanking unit 100 includes
a blanking input circuit 110 and a blanking pull-up circuit
120.
[0058] The blanking input circuit 110 is configured to
charge the pull-up control node H in response to the com-
pensation selection control signal, and to maintain a level
of the pull-up control node H. For example, in some em-
bodiments, the blanking input circuit 110 may be con-
nected to a blanking input signal terminal STU1 and a
compensation selection control terminal OE, so that the
blanking input circuit 110 can charge the pull-up control
node H, under control of the compensation selection con-
trol signal input by the compensation selection control
terminal OE, by using the blanking input signal input by
the blanking input signal terminal STU1, and to maintain
the level of the pull-up control node H. For example, the
blanking input circuit 110 can charge the pull-up control
node H in a display phase of one frame, thereby pulling
up the level of the pull-up control node H to a high level,
and can maintain the high level of the pull-up control node
H until a blanking phase of the frame.
[0059] The blanking pull-up circuit 120 is configured to
input the blanking pull-up signal to the blanking pull-up
node N under control of the level of the pull-up control
node H. For example, in some embodiments, the blank-
ing pull-up circuit 120 can be connected to a second volt-
age terminal VDD to receive a second voltage and use
the second voltage as the blanking pull-up signal. For
another example, the blanking pull-up circuit 120 can fur-
ther be connected to the first clock signal terminal CLKA
to receive the first clock signal and use the first clock

signal as the blanking pull-up signal. For example, when
the pull-up control node H is at a high level, the blanking
pull-up circuit 120 is turned on, so that the blanking pull-
up signal can be input to the blanking pull-up node N.
[0060] It should be noted that, in the embodiments of
the present disclosure, the second voltage terminal VDD
can be configured to, for example, provide a DC high-
level signal, that is, the second voltage is a high level,
which are the same in the following embodiments and
will not be described again.
[0061] As illustrated in FIG. 3, the blanking unit 100
further include a blanking coupling circuit 130. The blank-
ing coupling circuit 130 is electrically connected to the
pull-up control node H, and is configured to pull-up, by
coupling, the level of the pull-up control node H. For ex-
ample, in some embodiments, the blanking coupling cir-
cuit 130 may be connected to the second voltage terminal
VDD to receive the second voltage. For another example,
the blanking coupling circuit 130 may further be connect-
ed to the first clock signal terminal CLKA to receive the
first clock signal. For example, when the pull-up control
node H is at a high level, the blanking coupling circuit
can pull up, by coupling, the pull-up control node H by
using the second voltage or the first clock signal, so as
to avoid leakage current at the pull-up control node H.
[0062] It should be noted that, in the embodiment of
the present disclosure, the blanking unit (for example,
including the blanking input circuit, the blanking pull-up
circuit, and the blanking coupling circuit) is provided in
the shift register unit in order to implement that a blanking
output signal can be output during a blanking phase of
one frame. The "blanking" of the blanking input circuit,
the blanking pull-up circuit, and the blanking coupling cir-
cuit only indicates that these circuits are related to the
blanking phase, and does not limit these circuits to work
only in the blanking phase. The following embodiments
are the same in this aspect and will not be repeated here-
in.
[0063] As illustrated in FIG. 5 and FIG. 6, in some em-
bodiments, the blanking input circuit 110 can be imple-
mented to include a first transistor M1 and a first capacitor
C1. Agate electrode of the first transistor M1 is connected
to the compensation selection control terminal OE to re-
ceive the compensation selection control signal, a first
electrode of the first transistor M1 is connected to the
blanking input signal terminal STU1 to receive the blank-
ing input signal, and a second electrode of the first tran-
sistor M1 is connected to the pull-up control node H. For
example, when the compensation selection control sig-
nal is a high-level turn-on signal, the first transistor M1
is turned on, so that the blanking input signal can be used
to charge the pull-up control node H.
[0064] A first electrode of the first capacitor C1 is con-
nected to the pull-up control node H, and a second elec-
trode of the first capacitor C1 is connected to a first volt-
age terminal VGL1. The level of the pull-up control node
H can be maintained by setting the first capacitor C1. For
example, during a display phase of one frame, the blank-
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ing input circuit 110 charges the pull-up control node H
to a high level, and the first capacitor C1 can maintain
the high level of the control node H to a blanking phase
of the frame. It should be noted that, in the embodiment
of the present disclosure, the second electrode of the
first capacitor C1 can be connected to other voltage ter-
minals in addition to the first voltage terminal VGL1, for
example, the second electrode of the first capacitor C1
is grounded. The embodiments of the present disclosure
are not limited thereto.
[0065] It should be noted that, in the embodiments of
the present disclosure, the first voltage terminal VGL1
can be configured to, for example, provide a DC low-level
signal, that is, the first voltage is a low level, which are
the same in the following embodiments and will not be
described again.
[0066] As illustrated in FIG. 5 and FIG. 6, in some em-
bodiments, the blanking pull-up circuit 120 can be imple-
mented as a second transistor M2. A gate electrode of
the second transistor M2 is connected to the pull-up con-
trol node H, a first electrode of the second transistor M2
is connected to the second voltage terminal VDD to re-
ceive the second voltage and use the second voltage as
the blanking pull-up signal, and a second electrode of
the second transistor M2 is connected to the blanking
pull-up node N.
[0067] For example, when the pull-up control node H
is at a high level, the second transistor M2 is turned on,
thereby inputting the blanking pull-up signal to the pull-
up node N. For example, as illustrated in FIG. 7, in some
other embodiments, the first electrode of the second tran-
sistor M2 may further be connected to the first clock signal
terminal CLKA to receive the first clock signal and use
the first clock signal as the blanking pull-up signal.
[0068] As illustrated in FIG. 5 and FIG. 6, in some em-
bodiments, the blanking coupling circuit 130 can be im-
plemented to include a coupling capacitor CST and a
third transistor M3. A gate electrode of the third transistor
M3 is connected to the pull-up control node H, a first
electrode of the third transistor M3 is connected to the
second voltage terminal VDD to receive the second volt-
age, and a second electrode of the third transistor M3 is
connected to a first electrode of the coupling capacitor
CST, and a second electrode of the coupling capacitor
CST is connected to the pull-up control node H. For ex-
ample, when the pull-up control node H is at a high level,
the third transistor M3 is turned on, so that the second
voltage can be applied to the first electrode of the cou-
pling capacitor CST. The high-level second voltage can
pull up, by coupling, the level of the pull-up control node
H by the coupling capacitor CST, thereby avoiding leak-
age current at the control node H.
[0069] For example, as illustrated in FIG. 7, in some
other embodiments, the first electrode of the third tran-
sistor M3 may further be connected to the first clock signal
terminal CLKA to receive the first clock signal. For ex-
ample, when the pull-up control node H is at a high level,
the third transistor M3 is turned on, so that the first clock

signal can be applied to the first electrode of the coupling
capacitor CST. When the first clock signal is at a high
level, the first clock signal can pull up, by coupling, the
level of the pull-up control node H by the coupling capac-
itor CST, thereby avoiding leakage current at the control
node H.
[0070] As illustrated in FIG. 5, in some embodiments
of the present disclosure, the first transmission circuit
210 can be implemented as a first transmission transistor
MT1. A gate electrode of the first transmission transistor
MT1 is connected to a first transmission signal terminal
TS1 to receive the first transmission signal, and a first
electrode of the first transmission transistor MT1 is con-
nected to the blanking pull-up node N to receive the
blanking pull-up signal, and a second electrode of the
first transmission transistor MT1 is connected to the first
pull-up node Q1. For example, when the first transmis-
sion signal is at a high level, the first transmission tran-
sistor MT1 is turned on, so that the first pull-up node Q1
can be charged by using the blanking pull-up signal.
[0071] As illustrated in FIG. 5, in some embodiments
of the present disclosure, the second transmission circuit
220 can be implemented as a second transmission tran-
sistor MT2. A gate electrode of the second transmission
transistor MT2 is connected to a second transmission
signal terminal TS2 to receive the second transmission
signal, and a first electrode of the second transmission
transistor MT2 is connected to the blanking pull-up node
N to receive the blanking pull-up signal, and a second
electrode of the second transmission transistor MT2 is
connected to the second pull-up node Q2. For example,
when the second transmission signal is at a high level,
the second transmission transistor MT2 is turned on, so
that the second pull-up node Q2 can be charged by using
the blanking pull-up signal.
[0072] For example, as illustrated in FIG. 6, in some
embodiments, the gate electrode of the first transmission
transistor MT1 and the gate electrode of the second
transmission transistor MT2 can both be connected to
the first clock signal terminal CLKA to receive the same
first clock signal. When the first clock signal is at a high
level, the first transmission transistor MT1 and the sec-
ond transmission transistor MT2 are turned on at the
same time, so that the first pull-up node Q1 and the sec-
ond pull-up node Q2 can be charged simultaneously by
using the blanking pull-up signal.
[0073] As illustrated in FIG. 4, in the shift register unit
10 provided by the embodiment of the present disclosure,
the first input-output unit 310 includes a display input cir-
cuit 200, an output circuit 300, a first pull-down control
circuit 400, and a pull-down circuit 500.
[0074] The first output terminal OP1 comprises a shift
signal output terminal CR and a pixel scanning signal
output terminal OUT, and the shift signal output terminal
CR and the pixel scanning signal output terminal OUT
output the composite output signal.
[0075] The display input circuit 200 is configured to
charge the first pull-up node Q1 in response to the first
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display input signal. For example, in some embodiments,
the display input circuit 200 may be connected to a dis-
play input signal terminal STU2 to receive a first display
input signal, so that the display input circuit 200 is turned
on under control of the first display input signal. For ex-
ample, the display input circuit 200 may further be con-
nected to the second voltage terminal VDD to receive
the second voltage. For example, during a display phase
of one frame, the display input circuit 200 is turned on
under control of the first display input signal, so that the
first pull-up node Q1 can be charged by using the second
voltage.
[0076] For example, in a case where a plurality of input-
output units are cascaded, the display input signal termi-
nal STU2 of each stage of the input-output units may be
electrically connected to the output terminal of a previous
second-stage input-output unit. For example, in a case
where the output terminal includes the shift signal output
terminal CR and the pixel scanning signal output terminal
OUT, the display input signal terminal STU2 of the
present-stage input-output unit may be electrically con-
nected to the shift signal output terminal CR of the pre-
vious second-stage input-output unit.
[0077] In addition, in the embodiments of the present
disclosure, "a previous second-stage input-output unit"
means a previous second input-output unit from the
present-stage input-output unit, and "a next third-stage
input-output unit" means a next third input-output unit
from the present-stage input-output unit. The "previous"
and "next" are relative, and the following embodiments
are the same in this aspect and will not be repeated here-
in.
[0078] It should be noted that, in the embodiments of
the present disclosure, the display input circuit 200 can
further use other configurations, as long as the corre-
sponding functions can be implemented, and the embod-
iments of the present disclosure are not limited thereto.
[0079] The output circuit 300 is configured to output
the composite output signal to the first output terminal
OP1 under control of the level of the first pull-up node
Q1. For example, in some embodiments, the output cir-
cuit 300 may be connected to a second clock signal ter-
minal CLKB to receive a second clock signal, and use
the second clock signal as the composite output signal.
For example, the composite output signal may include a
display output signal and a blanking output signal. During
a display phase of one frame, the output circuit 300 out-
puts the display output signal to the first output terminal
OP1 under control of the level of the first pull-up node
Q1. For example, in some embodiments, the first output
terminal OP1 may include the shift signal output terminal
CR and the pixel scanning signal output terminal OUT,
the display output signal output from the shift signal out-
put terminal CR can be used for the scanning shift of a
previous-stage shift register unit of a next-stage shift reg-
ister unit, and the display output signal output from the
pixel scanning signal output terminal OUT can be used
to drive sub-pixel units in the display panel to perform

scan display. During a blanking phase of one frame, the
output circuit 300 outputs the blanking output signal to
the first output terminal OP1 under control of the level of
the first pull-up node Q1, and the blanking output signal
can be used to drive the sensing transistor.
[0080] The first pull-down control circuit 400 is config-
ured to control a level of a pull-down node QB under
control of the level of the first pull-up node Q1. For ex-
ample, in one example, the first pull-down control circuit
400 is connected to a third voltage terminal VDD_A and
a fifth voltage terminal VGL2. It should be noted that, in
the embodiments of the present disclosure, the fifth volt-
age terminal VGL2 may be configured to provide a fifth
voltage, for example, the fifth voltage is a DC low-level
signal. The following embodiments are the same in this
aspect and will not be repeated herein.
[0081] For example, when the first pull-up node Q1 is
at a high level, the first pull-down control circuit 400 can
pull down the pull-down node QB to a low level by using
the low-level fifth voltage provided by the fifth voltage
terminal VGL2. For another example, when the first pull-
up node Q1 is at a low level, the first pull-down control
circuit 500 can charge the pull-down node QB by using
a third voltage (for example, a high level) input by the
third voltage terminal VDD_A, so as to pull up the pull-
down node QB to a high level.
[0082] In some other examples, the first pull-down con-
trol circuit 400 may further be connected to a fourth volt-
age terminal VDD_B to receive a fourth voltage (for ex-
ample, a high level). For example, the third voltage ter-
minal VDD_A and the fourth voltage terminal VDD_B can
be configured to input a high-level voltage alternately,
that is, in a case where the third voltage terminal VDD_A
inputs a high-level voltage, the fourth voltage terminal
VDD_B inputs a low-level voltage, and in a case where
the third voltage terminal VDD_A inputs a low-level volt-
age, the fourth voltage terminal VDD_B inputs a high-
level voltage.
[0083] The pull-down circuit 500 is configured to pull
down and reset the first pull-up node Q1 and the first
output terminal OP1. For example, in a case where the
first output terminal OP1 includes the shift signal output
terminal CR and the pixel scanning signal output terminal
OUT, the pull-down circuit 500 can pull-down and reset
the shift signal output terminal CR and the pixel scanning
signal output terminal OUT at the same time.
[0084] For example, the pull-down circuit 500 is con-
nected to the fifth voltage terminal VGL2. When the pull-
down circuit 500 is turned on under control of the level
of the pull-down node QB, the pull-up node Q1, the shift
signal output terminal CR, and the pixel scanning signal
output terminal OUT are pulled down to perform resetting
by using the low-level fifth voltage provided by the fifth
voltage terminal VGL2.
[0085] In some embodiments, as illustrated in FIG. 4,
the first input-output unit 310 further includes a second
pull-down control circuit 600, and the second pull-down
control circuit 600 is configured to control the level of the

17 18 



EP 3 825 995 A1

11

5

10

15

20

25

30

35

40

45

50

55

pull-down node QB in response to the first clock signal.
For example, in one example, the second pull-down con-
trol circuit 600 may be connected to the first clock signal
terminal CLKA to receive the first clock signal, and further
be connected to the fifth voltage terminal VGL2 to receive
the low-level fifth voltage. For example, during a blanking
phase of one frame, the second pull-down control circuit
600 can be turned on in response to the first clock signal,
so as to control the level of the pull-down node QB by
using the low-level fifth voltage, for example, to pull down
the level of the pull-down node QB.
[0086] In some embodiments, as illustrated in FIG. 4,
the first input-output unit 310 further includes a third pull-
down control circuit 700, and the third pull-down control
circuit 700 is configured to control the level of the pull-
down node QB in response to the first display input signal.
For example, the third pull-down control circuit 700 may
be connected to the display input signal terminal STU2
to receive the first display input signal, and further be
connected to the fifth voltage terminal VGL2 to receive
the low-level fifth voltage. For example, during a display
phase of one frame, the third pull-down control circuit
700 can be turned on in response to the first display input
signal, so as to control the level of the pull-down node
QB by using the low-level fifth voltage, for example, to
pull down the level of the pull-down node QB. Pulling
down the level of the pull-down node QB to a low level
can avoid the influence of the level of the pull-down node
QB on the level of the first pull-up node Q1, so that the
display input circuit 200 can charge the first pull-up node
Q1 more sufficiently during the display phase.
[0087] In some embodiments, as illustrated in FIG. 4,
the first input-output unit 310 further includes a display
reset circuit 800, and the display reset circuit 800 is con-
figured to reset the first pull-up node Q1 in response to
a display reset signal. For example, in one example, the
display reset circuit 800 may be connected to a display
reset signal terminal STD to receive the display reset
signal, and further be connected to the fifth voltage ter-
minal VGL2 to receive the low-level fifth voltage. For ex-
ample, during a display phase of one frame, the display
reset circuit 800 can be turned on in response to the
display reset signal, so that reset the first pull-up node
Q1 by using the low-level fifth voltage provided by the
fifth voltage terminal VGL2. For example, in a case where
a plurality of input-output units are cascaded, the display
reset signal terminal STD of each stage of the input-out-
put units may be electrically connected to the output ter-
minal (for example, the shift signal output terminal CR)
of a next third-stage input-output unit.
[0088] In some embodiments, as illustrated in FIG. 4,
the first input-output unit 310 further includes a total reset
circuit 900, and the total reset circuit 900 is configured
to reset the first pull-up node Q1 in response to a total
reset signal. For example, in one example, the total reset
circuit 900 is connected to a total reset signal terminal
TRST to receive the total reset signal, and is further con-
nected to the fifth voltage terminal VGL2 to receive the

low-level fifth voltage. For example, in a case where a
plurality of input-output units are cascaded, before a dis-
play phase of one frame, the total reset circuit 900 in
each stage of the input-output units is turned on in re-
sponse to the total reset signal, so that the first pull-up
node Q1 can be reset by using the low-level fifth voltage
provided by the fifth voltage terminal VGL2, thereby im-
plementing a total reset for each stage of the input-output
units.
[0089] It should be understood by those skilled in the
art that although the first input-output unit 310 as illus-
trated in FIG. 4 shows the first pull-down control circuit
400, the pull-down circuit 500, the second pull-down con-
trol circuit 600, the third pull-down control circuit 700, the
display reset circuit 800, and the total reset circuit 900,
the above examples do not limit the protection scope of
the present disclosure. In a practical application, those
skilled in the art can select one or more of the above
circuits according to a situation, and various combina-
tions based on the above various circuits are not deviated
from the principle of the present disclosure. Details are
not described herein again.
[0090] In some embodiments of the present disclo-
sure, the first input-output unit 310 as illustrated in FIG.
4 can be implemented as the circuit structure as illustrat-
ed in FIG. 8. As illustrated in FIG. 8, the first input-output
unit 310 includes fourth to seventeenth transistors M4-
M17, and a second capacitor C2. The first output terminal
OP1 includes the shift signal output terminal CR and the
pixel scanning signal output terminal OUT, and both the
shift signal output terminal CR and the pixel scanning
signal output terminal OUT can both output the compos-
ite output signal. It should be noted that all the transistors
as illustrated in FIG. 8 are described by taking N-type
transistors as an example. In addition, the transistors as
illustrated in other drawings of the present disclosure are
also described by taking N-type transistors as an exam-
ple, and details are not described herein again.
[0091] As illustrated in FIG. 8, the display input circuit
200 can be implemented as a fourth transistor M4, a gate
electrode of the fourth transistor M4 is connected to the
display input terminal STU2 to receive the first display
input signal, a first electrode of the fourth transistor M4
is connected to the second voltage terminal VDD to re-
ceive the second voltage, and a second electrode of the
fourth transistor M4 is connected to the first pull-up node
Q1. For example, during a display phase of one frame,
the fourth transistor M4 is turned on under control of the
first display input signal, so that the first pull-up node Q1
can be charged by using the second voltage.
[0092] As illustrated in FIG. 8, the output circuit 300
can be implemented to include a fifth transistor M5, a
sixth transistor M6, and a second capacitor C2. A gate
electrode of the fifth transistor M5 is connected to the
first pull-up node Q1, a first electrode of the fifth transistor
M5 is connected to the second clock signal terminal
CLKB to receive the second clock signal and the second
clock signal is used as the composite output signal, and
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a second electrode of the fifth transistor M5 is connected
to the shift signal output terminal CR. A gate electrode
of the sixth transistor M6 is connected to the first pull-up
node Q1, a first electrode of the sixth transistor M6 is
connected to the second clock signal terminal CLKB to
receive the second clock signal and the second clock
signal is used as the composite output signal, and a sec-
ond electrode of the transistor M6 is connected to the
pixel scanning signal output terminal OUT. A first elec-
trode of the second capacitor C2 is connected to the first
pull-up node Q1, and a second electrode of the second
capacitor C2 is connected to the second electrode of the
fifth transistor M5. For example, when the level of the
first pull-up node Q1 is a high level, the fifth transistor M5
and the sixth transistor M6 are turned on, so that the
second clock signal can be output as the composite out-
put signal to the shift signal output terminal CR and the
pixel scanning signal output terminal OUT respectively.
[0093] As illustrated in FIG. 8, the first pull-down control
circuit 400 can be implemented to include a seventh tran-
sistor M7, an eighth transistor M8, and a ninth transistor
M9. Agate electrode of the seventh transistor M7 is con-
nected to a first electrode of the seventh transistor M7
and is configured to be connected to the third voltage
terminal VDD_A to receive the third voltage, and a sec-
ond electrode of the seventh transistor M7 is connected
to the pull-down node QB. A gate electrode of the eighth
transistor M8 is connected to a first electrode of the eighth
transistor M8 and is configured to be connected to the
fourth voltage terminal VDD_B to receive the fourth volt-
age, and a second electrode of the eighth transistor M8
is connected to the pull-down node QB. A gate electrode
of the ninth transistor M9 is connected to the first pull-up
node Q1, a first electrode of the ninth transistor M9 is
connected to the pull-down node QB, and a second elec-
trode of the ninth transistor M9 is connected to the fifth
voltage terminal VGL2 to receive the fifth voltage;
[0094] For example, the third voltage terminal VDD_A
and the fourth voltage terminal VDD_B can be configured
to alternately input a high-level voltage, that is, in a case
where the third voltage terminal VDD_A inputs a high-
level voltage, the fourth voltage terminal VDD_B inputs
a low-level voltage, and in a case where the third voltage
terminal VDD_A inputs a low-level voltage, the fourth
voltage terminal VDD_B inputs a high-level voltage. That
is, only one of the seventh transistor M7 and the eighth
transistor M8 is in a turn-on state, which can avoid per-
formance drift caused by long-term turn-on of the tran-
sistor. In a case where the seventh transistor M7 or the
eighth transistor M8 is turned on, the third voltage or the
fourth voltage can charge the pull-down node QB, there-
by pulling up the level of the pull-down node QB to a high
level. In a case where the level of the first pull-up node
Q1 is a high level, the ninth transistor M9 is turned on.
For example, in the design of the transistor, the ninth
transistor M9 and the seventh transistor M7 (or the eighth
transistor M8) can be configured that (for example, the
size ratio, the threshold voltage, etc.) in a case where

both M9 and M7 (or M8) are turned on, the level of the
pull-down node QB can be pulled down to a low level,
which can cause the tenth transistor M10, the eleventh
transistor M11 and the twelfth transistor M12 to maintain
being turned off.
[0095] As illustrated in FIG. 8, the pull-down circuit 500
can be implemented to include a tenth transistor M10,
an eleventh transistor M11, and a twelfth transistor M12.
A gate electrode of the tenth transistor M10 is connected
to the pull-down node QB, a first electrode of the tenth
transistor M10 is connected to the first pull-up node Q1,
and a second electrode of the tenth transistor M10 is
connected to the fifth voltage terminal VGL2 to receive
the fifth voltage. A gate electrode of the eleventh transis-
tor M11 is connected to the pull-down node QB, a first
electrode of the eleventh transistor M11 is connected to
the shift signal output terminal CR, and a second elec-
trode of the eleventh transistor M11 is connected to the
fifth voltage terminal VGL2 to receive the fifth voltage.
Agate electrode of the twelfth transistor M12 is connected
to the pull-down node QB, a first electrode of the twelfth
transistor M12 is connected to the pixel scanning signal
output terminal OUT, and a second electrode of the
twelfth transistor M12 is connected to a sixth voltage ter-
minal VGL3 to receive a sixth voltage. It should be noted
that, in the embodiments of the present disclosure, the
sixth voltage terminal VGL3 can be configured to, for ex-
ample, provide a DC low-level signal, that is, the sixth
voltage is a low level, which are the same in the following
embodiments and will not be described again.
[0096] For example, when the level of the pull-down
node QB is a high level, the tenth transistor M10, the
eleventh transistor M11, and the twelfth transistor M12
are turned on, so that the level of the first pull-up node
Q1 and the level of the shift signal output terminal CR
can be pulled down to reduce noise by using the low-
level fifth voltage, and the level of the pixel scanning sig-
nal output terminal OUT can be pulled down to reduce
noise by using the low-level sixth voltage.
[0097] It should be noted that, in the embodiments of
the present disclosure, for example, the low-level signal
input by the first voltage terminal VGL1, the low-level
signal input by the fifth voltage terminal VGL2, and the
low-level signal input by the sixth voltage terminal VGL3
can be the same, that is, the above three voltage termi-
nals can be connected to a same signal line to receive a
same low-level signal. For another example, the above
three voltage terminals can be connected to different sig-
nal lines to receive different low-level signals, respective-
ly. The embodiments of the present disclosure do not
limit the manners in which the first voltage terminal VGL1,
the fifth voltage terminal VGL2, and the sixth voltage ter-
minal VGL3 are disposed.
[0098] As illustrated in FIG. 8, the second pull-down
control circuit 600 can be implemented as a thirteenth
transistor M13. A gate electrode of the thirteenth transis-
tor M13 is connected to the first clock signal terminal
CLKA to receive the first clock signal, a first electrode of
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the thirteenth transistor M13 is connected to the pull-
down node QB, and a second electrode of the thirteenth
transistor M13 is connected to the fifth voltage terminal
VGL2 to receive the fifth voltage. For example, in a blank-
ing phase of one frame, when the first clock signal is at
a high level, the thirteenth transistor M13 is turned on,
so that the pull-down node QB can be pulled down by
using the low-level fifth voltage.
[0099] For example, in some other examples, as illus-
trated in FIG. 8, the second pull-down control circuit 600
further includes a seventeenth transistor M17. Agate
electrode of the seventeenth transistor M17 is electrically
connected to the pull-up control node H, a first electrode
of the seventeenth transistor M17 is connected to the
second electrode of the thirteenth transistor M13, and a
second electrode of the seventeenth transistor M17 is
connected to the fifth voltage terminal VGL2 to receive
the fifth voltage.
[0100] For example, in a blanking phase of one frame,
when the level of the first clock signal and the level of the
pull-up control node H are both a high level, the thirteenth
transistor M13 and the seventeenth transistor M17 are
both turned on, which can cause the pull-down node QB
to be electrically connected to the fifth voltage terminal
VGL2, so that the level of the pull-down node QB can be
pulled down to a low level by using the low-level fifth
voltage.
[0101] As illustrated in FIG. 8, the third pull-down con-
trol circuit 700 can be implemented as a fourteenth tran-
sistor M14. Agate electrode of the fourteenth transistor
M14 is connected to the display input signal terminal
STU2 to receive the first display input signal, a first elec-
trode of the fourteenth transistor M14 is connected to the
pull-down node QB, and a second electrode of the four-
teenth transistor M14 is connected to the fifth voltage
terminal VGL2 to receive the fifth voltage. For example,
in a display phase of one frame, the fourteenth transistor
M14 can be turned on in response to the first display
input signal, so as to pull down the level of the pull-down
node QB by using the low-level fifth voltage. Pulling down
the level of the pull-down node QB to a low level can
avoid the influence of the level of the pull-down node QB
on the level of the first pull-up node Q1, so that the fourth
transistor M4 can charge the first pull-up node Q1 more
sufficiently during the display phase.
[0102] For example, in a case where a plurality of input-
output units are cascaded, the display input signal termi-
nal STU2 of each stage of the input-output units may be
electrically connected to the shift signal output terminal
CR of a previous second-stage input-output unit. That is,
the first display input signal may be a signal output by
the shift signal output terminal CR of the previous second-
stage input-output unit.
[0103] As illustrated in FIG. 8, the display reset circuit
800 can be implemented as a fifteenth transistor M15. A
gate electrode of the fifteenth transistor M15 is connected
to the display reset signal terminal STD to receive the
display reset signal, a first electrode of the fifteenth tran-

sistor M15 is connected to the first pull-up node Q1, and
a second electrode of the fifteenth transistor M15 is con-
nected to the fifth voltage terminal VGL2 to receive the
fifth voltage. For example, during a display phase of one
frame, the fifteenth transistor M15 can be turned on in
response to the display reset signal, so that the first pull-
up node Q1 can be reset by using the low-level fifth volt-
age. For example, in a case where a plurality of input-
output units are cascaded, the display reset signal ter-
minal STD of each stage of the input-output units may
be electrically connected to the shift signal output termi-
nal CR of a next third-stage input-output unit. That is, the
display reset signal may be a signal output by the shift
signal output terminal CR of the next third-stage input-
output unit.
[0104] As illustrated in FIG. 8, the total reset circuit 900
can be implemented as a sixteenth transistor M16. A gate
electrode of the sixteenth transistor M16 is connected to
the total reset signal terminal TRST to receive the total
reset signal, a first electrode of the sixteenth transistor
M16 is connected to the first pull-up node Q1, and a sec-
ond electrode of the sixteenth transistor M16 is connect-
ed to the fifth voltage terminal VGL2 to receive the fifth
voltage. For example, in a case where a plurality of input-
output units are cascaded, before a display phase of one
frame, the sixteenth transistor M16 in each stage of the
input-output units is turned on in response to the total
reset signal, so that the first pull-up node Q1 can be reset
by using the low-level fifth voltage, thereby implementing
the total reset for each stage of the input-output units.
[0105] As illustrated in FIG. 9, some other embodi-
ments of the present disclosure further provide a first
input-output unit 310. Compared the first input-output unit
310 as illustrated in FIG. 9 with the first input-output unit
310 as illustrated in FIG. 8, the output circuit 300 further
includes an eighteenth transistor M18 and a third capac-
itor C3, and accordingly, the pull-down circuit 500 further
includes a nineteenth transistor M19.
[0106] As illustrated in FIG. 9, a gate electrode of the
eighteenth transistor M18 is connected to the first pull-
up node Q1, a first electrode of the eighteenth transistor
M18 is connected to a third clock signal terminal CLKC
to receive a third clock signal, and a second electrode of
the eighteenth transistor M18 is connected to another
pixel scanning signal output terminal OUT2. A first elec-
trode of the third capacitor C3 is connected to the first
pull-up node Q1, and a second electrode of the third ca-
pacitor C3 is connected to the second electrode of the
eighteenth transistor M18. For example, when the level
of the first pull-up node Q1 is a high level, the eighteenth
transistor M18 is turned on, so that the third clock signal
is output to the pixel scanning signal output terminal
OUT2. For example, in one example, the third clock sig-
nal input from the third clock signal terminal CLKC may
be configured to be the same as the second clock signal
input from the second clock signal terminal CLKB; and
for another example, the third clock signal can further be
configured to be different from the second clock signal,
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so that the two pixel scanning signal output terminals
OUT and OUT2 can respectively output different signals,
thereby improving the driving capability of the shift reg-
ister unit and increasing the diversity of output signals.
[0107] It should be noted that in the example as illus-
trated in FIG. 9, the holding capability of the level of the
first pull-up node Q1 can be improved by setting the third
capacitor C3. Of course, the third capacitor C3 may not
be provided, and the embodiments of the present disclo-
sure do not limit this.
[0108] As illustrated in FIG. 9, a gate electrode of the
nineteenth transistor M19 is connected to the pull-down
node QB, a first electrode of the nineteenth transistor
M19 is connected to the pixel scanning signal output
OUT2, and a second electrode of the nineteenth transis-
tor M19 is connected to the sixth voltage terminal VGL3.
For example, when the level of the pull-down node QB
is a high level, the nineteenth transistor M19 is turned
on, so that the level of the pixel scanning signal output
terminal OUT2 can be pulled down and reset by using
the low-level sixth voltage. It should be noted that, the
second electrode of the nineteenth transistor M19 can
further be configured to be connected to other signal ter-
minals, as long as the pixel scanning signal output ter-
minal OUT2 can be pulled down and reset, which is not
limited in the embodiments of the present disclosure.
[0109] As described above, in the shift register units
10 provided by the embodiments of the present disclo-
sure, the level of the pull-up control node H can be main-
tained by the first capacitor C1, and the level of the first
pull-up node Q1 can be maintained by the second ca-
pacitor C2. The first capacitor C1 and/or the second ca-
pacitor C2 may be a capacitor component fabricated by
a manufacturing process, for example, by fabricating a
dedicated capacitor electrode. Each electrode of the ca-
pacitor may be implemented by a metal layer, a semi-
conductor layer (e.g., doped polysilicon) and the like. And
in some examples, by designing circuit wiring parame-
ters, the first capacitor C1 and/or the second capacitor
C2 can further be implemented by parasitic capacitance
between the various components. The connection man-
ner of the first capacitor C1 and/or the second capacitor
C2 is not limited to the manner described above, and
may be other suitable connection manners as long as
the level provided to the pull-up control node H or the
first pull-up node Q1 can be stored.
[0110] In a case where the level of the first pull-up node
Q1 and/or the level of the pull-up control node H is main-
tained at a high level, the first electrodes of some tran-
sistors (for example, the first transistor M1, the tenth tran-
sistor M10, the fifteenth transistor M15, the sixteenth
transistor M16, and the first transmission transistor TM1)
are connected to the first pull-up node Q1 or the pull-up
control node H, and the second electrodes thereof are
connected to a low-level signal. Even in a case where
gate electrodes of these transistors are input with turn-
off signals, because there is a voltage difference between
the first electrode and the second electrode, leakage cur-

rent may occur, thereby causing the effect of maintaining
the level of the pull-up node Q1 and/or the level of the
pull-up control node H in the shift register unit 10 to get
worse.
[0111] For example, as illustrated in FIG. 5, taking the
pull-up control node H as an example, the first electrode
of the first transistor M1 is connected to the blanking input
signal terminal STU1, and the second electrode of the
first transistor M1 is connected to the pull-up control node
H. In a case where the level of the pull-up control node
H is a high level and the signal input by the blanking input
signal terminal STU1 is at a low level, the pull-up control
node H may leak current through the first transistor M1.
[0112] In response to the above problems, as illustrat-
ed in FIG. 7 and FIG. 10, some embodiments of the
present disclosure also provide a circuit structure having
a leakage preventing structure. As illustrated in FIG. 7
and FIG. 10, the transistors M1_b, MT1_b, MT2_b,
M10_b, M15_b, M16_b, M20, and M21 are provided. In
the following, the transistor M1_b will be taken as an ex-
ample to describe the working principle of leakage pre-
vention.
[0113] A gate electrode of the transistor M1_b is con-
nected to the gate electrode of the first transistor M1, a
first electrode of the transistor M1_b is connected to a
second electrode of the transistor M20, and a second
electrode of the transistor M1_b is connected to the pull-
up control node H. A gate electrode of the transistor M20
is connected to the pull-up control node H, and a first
electrode of the transistor M20 is connected to a seventh
voltage terminal VB to receive a high-level seventh volt-
age. In a case where the pull-up control node H is at a
high level, the transistor M20 is turned on under control
of the level of the pull-up control node H, so that the high-
level signal input by the seventh voltage terminal VB can
be input to the first electrode of the transistor M1_b, and
cause both the first electrode of the transistor M1_b and
the second electrode of the transistor M1_b to be at a
high level, so that the pull-up control node H can be pre-
vented from leaking through the transistor M1_b. At that
time, because the gate electrode of the transistor M1_b
and the gate electrode of the first transistor M1 are con-
nected, the combination of the first transistor M1 and the
transistor M1_b can implement the same effect as the
first transistor M1 described above and simultaneously
can have an effect of preventing leakage.
[0114] Similarly, as illustrated in FIG. 7, corresponding
to the first transmission transistor MT1 and the second
transmission transistor MT2, the transistor MT1_b and
the transistor MT2_b may be respectively provided to
implement a leakage preventing structure. A gate elec-
trode of the transistor MT1_b and a gate electrode of the
transistor MT2_b are connected to the first clock signal
terminal CLKA to receive the first clock signal. The sec-
ond electrode of the first transmission transistor MT1 and
a first electrode of the transistor MT1_b are connected
to a first leakage preventing node OF1. As illustrated in
FIG. 10, the first leakage preventing node OF1 is elec-
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trically connected to the transistor M21 in the first input-
output unit 310. The second electrode of the second
transmission transistor MT2 and a first electrode of the
transistor MT2_b are connected to a second leakage pre-
venting node OF2. The second leakage preventing node
OF2 may be electrically connected to a transistor in the
second input-output unit 320, for example, to implement
an leakage preventing function. Setting the transistor
MT1_b can prevent leakage of the first pull-up node Q1,
and setting the transistor MT2_b can prevent leakage of
the second pull-up node Q2.
[0115] Similarly, as illustrated in FIG. 10, the transis-
tors M10_b, M15_b, and the transistor M16_b can im-
plement the leakage preventing structure in combination
with the transistor M21, respectively, thereby preventing
the first pull-up node Q1 from leaking. For example, a
first electrode of the transistor M21 is connected to an
eighth voltage terminal VC to receive a high-level eighth
voltage. The working principle of preventing leakage at
the first pull-up node Q1 is the same as the working prin-
ciple of preventing leakage at the pull-up control node H
described above, and details are not described herein
again.
[0116] As illustrated in FIG. 11, some other embodi-
ments of the present disclosure further provide another
first input-output unit 310. Compared the first input-output
unit 310 as illustrated in FIG. 11 with the first input-output
unit 310 as illustrated in FIG. 10, a second pull-down
node QB2 is added. In order to work with the second pull-
down node QB2, transistors M22, M22_b, M9_b, M13_b,
M17_b, M14_b, M11_b, M12_b, and M19_b are added
accordingly. It should be noted that the second electrode
of the eighth transistor M8 is no longer connected to the
pull-down node QB, but is connected to the second pull-
down node QB2. The transistor M22_b is a leakage pre-
venting transistor provided to prevent the first pull-up
node Q1 from leaking.
[0117] In the first input-output unit 310 as illustrated in
FIG. 11, the working principles of the transistors M22,
M22_b, and M9_b are respectively similar to the working
principles of the transistors M10, M10_b, and M9. The
working principles of the transistors M13_b, M17_b, and
M14_b are respectively similar to the working principles
of the transistors M13, M17, and M14. The working prin-
ciples of the transistors M11_b, M12_b, and M19_b are
respectively similar to the working principles of the tran-
sistors M11, M12, and M19, and details are not described
herein again.
[0118] In the shift register unit 10 provided by the em-
bodiment of the present disclosure, by providing the sec-
ond pull-down node QB2 and the corresponding transis-
tors, the performance of the shift register unit 10 can be
further improved. For example, when charging the first
pull-up node Q1, the level of the pull-down node QB and
the level of the second pull-down node QB2 can be better
at a low level, so as not to affect the level of the first pull-
up node Q1, and to ensure the charging of the first pull-
up node Q1 more sufficient. For another example, in a

case where the shift register unit 10 does not need to
output, the noises of the first pull-up node Q1 and the
output terminals (CR, OUT, OUT2) can be further re-
duced to avoid the abnormal output.
[0119] FIG. 12 illustrates a shift register unit 10 accord-
ing to an embodiment of the present disclosure. The first
transmission transistor MT1 is connected to the first in-
put-output unit 310 through the first pull-up node Q1, and
the second transmission transistor MT2 is connected to
the second input-output unit 320 through the second pull-
up node Q2. For example, the first input-output unit 310
in FIG. 12 may adopt any one of the first input-output
units provided by the embodiments of the present disclo-
sure. For example, the first input-output unit 310 may
adopt any circuit structure as illustrated in FIG. 8, FIG.
9, FIG. 10, and FIG. 11. It should be noted that, the circuit
structure of the first input-output unit 310 is described in
the embodiment of the present disclosure, and the circuit
structure of the second input-output unit 320 may be the
same as the circuit structure of the first input-output unit
310. The embodiments of the present disclosure include
but are not limited to this, for example, the circuit structure
of the second input-output unit 320 may be different from
the circuit structure of the first input-output unit 310 as
long as corresponding functions can be implemented.
[0120] It should be noted that each of the transistors
used in the embodiments of the present disclosure may
be a thin film transistor, a field effect transistor or other
switching component having the same characteristics.
In the embodiments of the present disclosure, the thin
film transistor is taken as an example for description. The
source electrode and drain electrode of the transistor
used here may be structurally symmetrical, so that the
source electrode and the drain electrode may be struc-
turally indistinguishable. In the embodiments of the
present disclosure, in order to distinguish the two elec-
trodes of the transistor except the gate electrode, one
electrode is directly described as the first electrode, and
the other electrode is described as the second electrode.
In addition, the transistors can be divided into N-type and
P-type transistors according to the characteristics of the
transistors. In a case where the transistor is the P-type
transistor, the turn-on voltage is a low level voltage (e.g.,
0V, -5V, -10V, or other suitable voltage), and the turn-off
voltage is a high level voltage (e.g., 5V, 10V, or other
suitable voltage). In a case where the transistor is the N-
type transistor, the turn-on voltage is a high level voltage
(for example, 5V, 10V or other suitable voltage), and the
turn-off voltage is a low level voltage (for example, 0V,
-5V, -10V or other suitable voltage).
[0121] In addition, it should be noted that the transis-
tors used in the shift register unit 10 provided by the em-
bodiments of the present disclosure are all described by
taking the N-type transistor as an example. The embod-
iments of the present disclosure include but are not lim-
ited thereto, and for example, at least some of the tran-
sistors in the shift register unit 10 may also use the P-
type transistor.
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[0122] Some embodiments of the present disclosure
further provide a gate driving circuit 20. As illustrated in
FIG. 13, the gate driving circuit 20 includes a plurality of
cascaded shift register units 10, and any one or more of
the shift register units 10 can adopt the structure of the
shift register unit 10 provided by the embodiment of the
present disclosure or a modification thereof. A1, A2, A3,
and A4 in FIG. 13 represent the input-output units, for
example, the four input-output units can all adopt the cir-
cuit structure in FIG. 9. It should be noted that, in the
embodiments of the present disclosure, the cascade of
the shift register unit 10 means that the input-output units
in the shift register unit 10 are cascaded, and the blanking
units in different shift register units 10 are not cascaded.
[0123] For example, as illustrated in FIG. 13, each shift
register unit 10 includes two input-output units. In a case
where the gate driving circuit 20 is used to drive a display
panel, the output terminal of each input-output unit may
be electrically connected to one row of sub-pixel units in
the display panel, respectively. For example, the input-
output units A1, A2, A3, and A4 may be electrically con-
nected to a first row, a second row, a third row, and a
fourth row of sub-pixel units, respectively.
[0124] It should be noted that, in the gate driving circuit
20 as illustrated in FIG. 13, the two input-output units in
the shift register unit 10 are adjacent, that is, for driving
adjacent rows of the sub-pixel units in the display panel.
The embodiments of the present disclosure include, but
are not limited to this, for example, one of the shift register
units 10 may include an input-output unit A1 and an input-
output unit A3, and the other shift register unit 10 may
include an input-output unit A2 and an input-output unit
A4. That is, the two input-output units included in the shift
register unit 10 may be not adjacent.
[0125] For example, in some other embodiments, as
illustrated in FIG. 14, the shift register unit 10 may further
include four input-output units (A1, A2, A3, and A4), and
the four input-output units are electrically connected to
the blanking unit 100 through the first transmission circuit
210, the second transmission circuit 220, the third trans-
mission circuit 230, and the fourth transmission circuit
240, respectively.
[0126] The gate driving circuit provided in the embod-
iments of the present disclosure can share a blanking
unit, so that the display device using the gate driving cir-
cuit can reduce the size of the bezel and reduce the cost.
[0127] The following uses the gate driving circuit 20 as
illustrated in FIG. 14 as an example to describe signal
lines in the gate driving circuit 20.
[0128] As illustrated in FIG. 14, the gate driving circuit
20 further includes a first sub-clock signal line CLK_1, a
second sub-clock signal line CLK 2, a third sub-clock
signal line CLK_3, and a fourth sub-clock signal line CLK
4. A (4n-3)th-stage input-output unit is connected to the
first sub-clock signal line CLK_1 to receive the second
clock signal, and for example, the (4n-3)th-stage input-
output unit is connected to the first sub-clock signal line
CLK_1 through the second clock signal terminal CLKB.

A (4n-2)th-stage input-output unit is connected to the sec-
ond sub-clock signal line CLK_2 to receive the second
clock signal, and for example, the (4n-2)th-stage input-
output unit is connected to the second sub-clock signal
line CLK_2 through the second clock signal terminal
CLKB. A (4n-1)th-stage input-output unit is connected to
the third sub-clock signal line CLK_3 to receive the sec-
ond clock signal, and for example, the (4n-1)th-stage in-
put-output unit is connected to the third sub-clock signal
line CLK_3 through the second clock signal terminal
CLKB. A (4n)th-stage input-output unit is connected to
the fourth sub-clock signal line CLK_4 to receive the sec-
ond clock signal, for example, the (4n)th-stage input-out-
put unit is connected to the fourth sub-clock signal line
CLK_4 through the second clock signal terminal CLKB,
and n is an integer greater than zero.
[0129] As described above, the gate driving circuit pro-
vided by the embodiment of the present disclosure may
adopt a 4CLK clock signal, so that the signal waveforms
output by the adjacent input-output units in the gate driv-
ing circuit may overlap, for example, thereby increasing
pre-charging time. The embodiment of the present dis-
closure does not limit the type of the clock signal, for
example, clock signal such as 6CLK, 8CLK, etc. may
also be adopted.
[0130] As illustrated in FIG. 14, the gate driving circuit
20 further includes an eighth sub-clock signal line CLK_8,
a ninth sub-clock signal line CLK_9, a tenth sub-clock
signal line CLK_10, and an eleventh sub-clock signal line
CLK_11. In a case where the input-output unit is con-
nected to the third clock signal terminal CLKC, the (4n-
3)th-stage input-output unit is connected to the eighth
sub-clock signal line CLK_8 to receive the third clock
signal, and for example, the (4n-3)th-stage input-output
unit is connected to the eighth sub-clock signal line
CLK_8 through the third clock signal terminal CLKC. The
(4n-2)th-stage input-output unit is connected to the ninth
sub-clock signal line CLK_9 to receive the third clock
signal, and for example, the (4n-2)th-stage input-output
unit is connected to the ninth sub-clock signal line CLK_9
through the third clock signal terminal CLKC. The (4n-
1)th-stage input-output unit is connected to the tenth sub-
clock signal line CLK_10 to receive the third clock signal,
and for example, the (4n-1)th-stage input-output unit is
connected to the tenth sub-clock signal line CLK_10
through the third clock signal terminal CLKC. The (4n)th-
stage input-output unit is connected to the eleventh sub-
clock signal line CLK_11 to receive the third clock signal,
for example, the (4n)th-stage input-output unit is con-
nected to the eleventh sub-clock signal line CLK_11
through the third clock signal terminal CLKC, and n is an
integer greater than zero.
[0131] As illustrated in FIG. 14, the gate driving circuit
20 further includes a fifth sub-clock signal line CLK_5, a
sixth sub-clock signal line CLK_6, and a seventh sub-
clock signal line CLK_7. Each blanking unit 100 in the
gate driving circuit 20 is connected to the fifth sub-clock
signal line CLK_5 to receive the compensation selection
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control signal. For example, each blanking unit 100 in
the gate driving circuit 20 is connected to the fifth sub-
clock signal line CLK_5 through the compensation se-
lection control terminal OE; each input-output unit is con-
nected to the sixth sub-clock signal line CLK_6 to receive
the total reset signal, and for example, each input-output
unit is connected to the sixth sub-clock signal line CLK_6
through the total reset signal terminal TRST; and each
input-output unit is connected to the seventh sub-clock
signal line CLK_7 to receive the first clock signal, and for
example, each input-output unit is connected to the sev-
enth sub-clock signal line CLK_7 through the first clock
signal terminal CLKA.
[0132] As illustrated in FIG. 14, the display input signal
terminal STU2 of each stage of the input-output units is
electrically connected to the shift signal output terminal
CR of the previous second-stage input-output unit, and
the display reset signal terminal STD of each stage of
the input-output units is electrically connected to the shift
signal output terminal CR of the next third-stage input-
output unit.
[0133] It should be noted that the cascade relationship
as illustrated in FIG. 14 is only an example, and according
to the description of the present disclosure, other cas-
cade relationships may further be adopted according to
the actual situation.
[0134] For example, in some embodiments, the input-
output unit in the gate driving circuit 20 as illustrated in
FIG. 14 adopts the circuit structure as illustrated in FIG.
9, and the blanking unit 100 in the gate driving circuit 20
adopts the circuit structure as illustrated in FIG. 6, in this
case, FIG. 15 illustrates a timing diagram of signals cor-
responding to the gate driving circuit as illustrated in FIG.
14 in operation.
[0135] In FIG. 15, H<5> represents the pull-up control
node H in the blanking unit 100 electrically connected to
the fifth-stage input-output unit in the gate driving circuit
20, and Q<1>, Q<5>, Q<6>, Q<7>, and Q<8> respec-
tively represent the pull-up node Q (that is, the first pull-
up node Q1 as illustrated in FIG. 9) in the first-stage input-
output unit, the fifth-stage input-output unit, the sixth-
stage input-output unit, the seventh-stage input-output
unit, and the eighth-stage input-output unit of the gate
driving circuit 20. OUT<1> (CR<1>), OUT<7> (CR<7>),
and OUT<8> (CR<8>) respectively represent the pixel
scanning signal output terminal OUT (shift signal output
terminal CR) in the first-stage input-output unit, the sev-
enth-stage input-output unit, and the eighth-stage input-
output unit of the gate driving circuit 20, and OUT2<7>
and OUT2<8> respectively represent the pixel scanning
signal output terminal OUT2 in the seventh-stage input-
output unit, and the eighth-stage input-output unit of the
gate driving circuit 20. IF represents the first frame, DS
represents the display phase in the first frame, and BL
represents the blanking phase in the first frame. It should
be noted that, STU2 in FIG. 15 represents the display
input signal terminal in the first-stage input-output unit.
[0136] In addition, it should be noted that as illustrated

in FIG. 15, the third voltage terminal VDD_A is input with
a low-level voltage, and the fourth voltage terminal
VDD_B is input with a high-level voltage, but the embod-
iments of the present disclosure are not limited thereto.
The signal levels in the signal timing diagram as illustrat-
ed in FIG. 15 are only illustrative and do not represent
real level values.
[0137] In the following, the working principle of the gate
driving circuit 20 as illustrated in FIG. 14 will be described
with reference to the signal timing diagram in FIG. 15.
[0138] Prior to the start of the first frame IF, the fifth
sub-clock signal line CLK_5 and the sixth sub-clock sig-
nal line CLK_6 provide a high-level signal. Because the
compensation selection control terminal OE of each
blanking unit 100 is connected to the fifth sub-clock signal
line CLK_5, the first transistor M1 in each blanking unit
100 is turned on. At the same time, because the blanking
input signal terminal STU1 is input with a low-level signal,
the pull-up control node H in each blanking unit 100 can
be reset. Because the total reset signal terminal TRST
of each blanking unit 100 is connected to the sixth sub-
clock signal line CLK_6, the sixteenth transistor M16 in
each blanking unit 100 is turned on to reset the pull-up
node Q of each blanking unit 100.
[0139] Because the fourth voltage terminal VDD_B is
input with a high-level signal, the eighth transistor M8 is
turned on, the level of the pull-down node QB is charged
to a high level. The high level of the pull-down node QB
causes the tenth transistor M10 to be turned on, so that
the level of the pull-up node Q can be further pulled down
to a low level.
[0140] In the display phase DS of the first frame IF, the
operation of the first-stage input-output unit is described
as follows.
[0141] In a first phase P1, the display input signal ter-
minal STU2 of the first-stage input-output unit is input
with a high level, and the fourth transistor M4 is turned
on. Therefore, the high level input by the second voltage
terminal VDD can charge the pull-up node Q<1> through
the fourth transistor M4, the level of the pull-up node
Q<1> is pulled up to a high level, and the high level of
the pull-up node Q<1> can be maintained by the second
capacitor C2. The fifth transistor M5 and the sixth tran-
sistor M6 are turned on under control of the level of the
pull-up node Q<1>, but because the second clock signal
terminal CLKB (connected to the first sub-clock signal
line CLK1) is input with a low-level signal in the first phase
P1, both the shift signal output terminal CR<1> and the
pixel scanning signal output terminal OUT<1> output the
low-level signal. In the first phase P1, the pre-charging
of the pull-up node Q<1> is completed.
[0142] In a second phase P2, the second clock signal
terminal CLKB is input with a high-level signal, and the
level of the pull-up node Q<1> is further pulled up be-
cause of a bootstrap effect, so that the fifth transistor M5
and the sixth transistor M6 keep being turned on, and
both the shift signal output terminal CR<1> and the pixel
scanning signal output terminal OUT<1> output the high-
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level signal. For example, the high-level signal output by
the shift signal output terminal CR<1> can be used for
scanning shift of adjacent shift register units (input-output
units), and the high-level signal output by the pixel scan-
ning signal output terminal OUT<1> can be used to drive
the sub-pixel units in the display panel to perform display.
[0143] In a third phase P3, the second clock signal ter-
minal CLKB is input with a low-level signal, at the same
time, because the pull-up node Q<1> is maintained at a
high level, the fifth transistor M5 and the sixth transistor
M6 keep being turned on, and both the shift signal output
terminal CR<1> and the pixel scanning signal output ter-
minal OUT<1> output the low-level signal. Due to the
bootstrap effect of the second capacitor C2, the level of
the pull-up node Q<1> also decreases.
[0144] In a fourth phase P4, because the display reset
signal terminal STD of the first-stage input-output unit is
connected to the shift signal output terminal of the fourth-
stage input-output unit, the shift signal output terminal of
fourth-stage input-output unit outputs a high-level signal
in this phase. Therefore, the display reset signal terminal
STD of first-stage input-output unit is input with a high-
level signal, the fifteenth transistor M15 is turned on, the
level of the pull-up node Q<1> is pulled down to a low
level, thereby resetting the pull-up node Q<1>. Because
the level of the pull-up node Q<1> is a low level, the ninth
transistor M9 is turned off, and the high-level signal input
by the fourth voltage terminal VDD_B can charge the
pull-down node QB. The level of the pull-down node QB
is charged to a high level, so that the tenth transistor M10
is turned on to further perform reset on the pull-up node
Q<1>. Simultaneously, the eleventh transistor M11 and
the twelfth transistor M12 are turned on, and the level of
the shift signal output terminal CR<1> and the level of
the pixel scanning signal output terminal OUT<1> are
further pulled down to be reset.
[0145] After the first-stage input-output unit drives the
sub-pixels in the first row in the display panel to complete
the display, accordingly, the second-stage input-output
unit, the third-stage input-output unit and the like progres-
sively drive the sub-pixel units in the display panel to
complete the display driving of one frame. Here, the dis-
play phase DS of the first frame IF ends.
[0146] In addition, the pull-up control node H is charged
in the display phase DS of the first frame IF. For example,
in a case where the seventh row of sub-pixel units needs
to be compensated in the first frame IF, the display phase
DS of the first frame IF also performs the following oper-
ations.
[0147] In a fifth phase P5, the fifth sub-clock signal line
CLK_5 is provided with the same signal as the shift signal
output terminal of the fifth-stage input-output unit. When
the shift signal output terminal of the fifth-stage input-
output unit outputs a high-level signal, the compensation
selection control terminal OE of the blanking unit 100 is
input with a high-level signal, and the first transistor M1
is turned on (as illustrated in FIG. 6). In addition, the
blanking input signal terminal STU1 may be connected

to the shift signal output terminal of the fifth-stage input-
output unit, so that the high-level signal input by the blank-
ing input signal terminal STU1 charges the pull-up control
node H<5>, thereby pulling the level of the pull-up control
node H<5> to a high level.
[0148] It should be noted that the above-mentioned
charging process for the pull-up control node H<5> is
only an example, and the embodiments of the present
disclosure include but are not limited thereto. For exam-
ple, the blanking input signal terminal STU1 of the blank-
ing unit 100 may also be connected to the shift signal
output terminal of the third-stage or fourth-stage input-
output unit, and in addition, the timing of the signal pro-
vided to the fifth sub-clock signal line CLK_5 may be the
same as the timing of the signal provided to the blanking
input signal terminal STU1.
[0149] The high level of the pull-up control node H<5>
can be maintained until the blanking phase BL of the first
frame IF. In a case where it is necessary to compensate
the seventh row of sub-pixel units in the first frame IF,
the following operations are performed in the blanking
phase BL of the first frame IF.
[0150] In a sixth phase P6, the seventh sub-clock sig-
nal line CLK_7 provides a high-level signal. Because the
first clock signal terminal CLKA is connected to the sev-
enth sub-clock signal line CLK_7, the first clock signal is
at a high level in this phase, the four transmission circuits
in FIG. 14 are all turned on, and the high-level second
voltage can charge the pull-up nodes Q<5>, Q<6>,
Q<7>, and Q<8> simultaneously to pull up the level of
the pull-up nodes Q<5>, Q<6>, Q<7>, and Q<8> to a
high level.
[0151] It should be noted that in the sixth phase, only
the transmission circuit connected to the seventh-stage
input-output unit may be turned on, so that only the level
of the pull-up node Q<7> is pulled up to a high level.
[0152] In a seventh stage P7, the second clock signal
terminal CLKB (connected to the third sub-clock signal
line CLK_3) in the seventh-stage input-output unit is input
with a high-level signal. The level of the pull-up node
Q<7> is further pulled up due to the bootstrap effect, the
fifth transistor M5 and the sixth transistor M6 in the sev-
enth-stage input-output unit are turned on, and the high-
level signal input from the second clock signal terminal
CLKB in the seventh-stage input-output unit can be out-
put to the shift signal output terminal CR<7> and the pixel
scanning signal output terminal OUT<7>. For example,
the signal output from the pixel scanning signal output
terminal OUT<7> can be used to drive sensing transis-
tors in the sub-pixel units in the display panel to achieve
the external compensation. In addition, the signal input
from the third clock signal terminal CLKC can be output
to the pixel scanning signal output terminal OUT2<7>.
As illustrated in FIG. 15, the signal of OUT2<7> can be
different from the signal of OUT<7>, thereby improving
the driving capability of the gate driving circuit to meet
diverse requirements.
[0153] In an eighth phase P8, the level of the signal
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input from the second clock signal terminal CLKB (con-
nected to the third sub-clock signal line CLK_3) in the
seventh-stage input-output unit changes from a high level
to a low level, and the level of pull-up node Q<7> is pulled
down due to the bootstrap effect.
[0154] In a ninth phase P9, the fifth sub-clock signal
line CLK_5 and the sixth sub-clock signal line CLK_6
provide a high-level signal. Because the compensation
selection control terminal OE of each blanking unit 100
is connected to the fifth sub-clock signal line CLK_5, and
the total reset signal terminal TRST of each input-output
unit is connected to the sixth sub-clock signal line CLK_6,
thereby resetting the level of the pull-up control node H
in each blanking unit 100 and the level of the pull-up node
Q in each input-output unit.
[0155] Here, the driving timing of the first frame ends.
The driving process of the gate driving circuit in the sub-
sequent phases such as in a second frame, a third frame,
and the like can be with reference to the above descrip-
tion, and details are not described herein again.
[0156] It should be noted that, in the above description
of the working principle of the random compensation, the
driving signal corresponding to the seventh row of the
sub-pixel units of the display panel is output as an exam-
ple during the blanking phase of the first frame, and the
present disclosure are not limited thereto. For example,
in a case where a driving signal corresponding to an (n)th
row of sub-pixel units of the display panel is required to
be output during a blanking phase of a certain frame, it
is necessary to pull up the level of the pull-up node Q in
an (n)th-stage input-output unit in the blanking phase of
the frame, and in in the blanking phase of the frame, a
high-level signal is input through the second clock signal
terminal CLKB or the third clock signal terminal CLKC in
the (n)th-stage input-output unit, and n is an integer great-
er than zero.
[0157] In addition, in the embodiment of the present
disclosure, the same timing of the two signals refers to
time synchronization at a high level, and the amplitudes
of the two signals are not required to be the same.
[0158] At least one embodiment of the present disclo-
sure further provides a display device 1. As illustrated in
FIG. 16, the display device 1 includes the gate driving
circuit 20 and a plurality of sub-pixel units 410 arranged
in an array. For example, the display device 1 further
includes a display panel 40, and a pixel array composed
of a plurality of sub-pixel units 410 is disposed in the
display panel 40.
[0159] The first output terminal OP1 and the second
output terminal OP2 in each of the shift register units 10
in the gate driving circuit 20 are respectively electrically
connected to different rows of the sub-pixel units 410.
For example, the gate driving circuit 20 is electrically con-
nected to the sub-pixel units 410 through gate lines GL.
The gate driving circuit 20 is used to provide a driving
signal to the pixel array, for example, the driving signal
can drive the scanning transistor and the sensing tran-
sistor in the sub-pixel unit 410.

[0160] For example, the display device 1 may further
include a data driving circuit 30 for providing a data signal
to the pixel array. For example, the data driving circuit
30 is electrically connected to the sub-pixel units 410
through a data line DL.
[0161] It should be noted that the display device 1 in
the present embodiments may be: a liquid crystal panel,
a liquid crystal television, a display screen, an OLED pan-
el, an OLED television, an electronic paper display de-
vice, a mobile phone, a tablet computer, a notebook com-
puter, a digital photo frame, a navigator, or any product
or component with the display function.
[0162] The technical effects of the display device 1 pro-
vided by the embodiments of the present disclosure can
be with reference to the corresponding description of the
gate driving circuit 20 in the above embodiments, and
details are not described herein again.
[0163] At least one embodiment of the present disclo-
sure further provides a driving method that can be used
to drive the shift register unit 10 provided by the embod-
iment of the present disclosure, a plurality of the shift
register units 10 can be cascaded to create the gate driv-
ing circuit provided by an embodiment of the present dis-
closure, and the gate driving circuit is used to drive the
display panel to display at least one frame. The driving
method includes a display phase for one frame and a
blanking phase for the frame. As illustrated in FIG. 17,
the driving method includes the following steps.
[0164] Step S100: during the display phase, causing
the blanking unit to charge the pull-up control node in
response to the compensation selection control signal.
[0165] Step S200: during the blanking phase, causing
the first transmission circuit to charge the first pull-up
node in response to the first transmission signal, and
causing the second transmission circuit to charge the
second pull-up node in response to the second transmis-
sion signal.
[0166] In the driving methods provided by other em-
bodiments, the timing of the first transmission signal and
the timing of the second transmission signal are the
same.
[0167] It should be noted that the detailed description
and technical effects of the driving method provided by
the embodiments of the present disclosure may be with
reference to the description of the working principle of
the shift register unit 10 and the gate driving circuit 20 in
the embodiments of the present disclosure, and details
are not described herein again.
[0168] What have been described above are only spe-
cific implementations of the present disclosure, the pro-
tection scope of the present disclosure is not limited
thereto, and the protection scope of the present disclo-
sure should be based on the protection scope of the
claims.
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Claims

1. A shift register unit, comprising a blanking unit, a first
transmission circuit, a second transmission circuit,
a first input-output unit, and a second input-output
unit,
wherein the blanking unit is configured to charge a
pull-up control node in response to a compensation
selection control signal and input a blanking pull-up
signal to a blanking pull-up node;
the first input-output unit comprises a first pull-up
node and a first output terminal, and the second in-
put-output unit comprises a second pull-up node and
a second output terminal;
the first transmission circuit is electrically connected
to the blanking pull-up node and the first pull-up
node, and is configured to charge the first pull-up
node, by using the blanking pull-up signal, in re-
sponse to a first transmission signal;
the second transmission circuit is electrically con-
nected to the blanking pull-up node and the second
pull-up node, and is configured to charge the second
pull-up node, by using the blanking pull-up signal, in
response to a second transmission signal;
the first input-output unit is configured to charge the
first pull-up node in response to a first display input
signal, and is configured to output a composite out-
put signal to the first output terminal under control of
a level of the first pull-up node; and
the second input-output unit is configured to charge
the second pull-up node in response to a second
display input signal, and is configured to output the
composite output signal to the second output termi-
nal under control of a level of the second pull-up
node.

2. The shift register unit according to claim 1, wherein
the blanking unit comprises a blanking input circuit
and a blanking pull-up circuit;
the blanking input circuit is configured to charge the
pull-up control node in response to the compensation
selection control signal, and to maintain a level of
the pull-up control node; and
the blanking pull-up circuit is configured to input the
blanking pull-up signal to the blanking pull-up node
under control of the level of the pull-up control node.

3. The shift register unit according to claim 2, wherein
the blanking unit further comprises a blanking cou-
pling circuit,
the blanking coupling circuit is electrically connected
to the pull-up control node, and is configured to pull-
up, by coupling, the level of the pull-up control node.

4. The shift register unit according to claim 2 or 3,
wherein the blanking input circuit comprises a first
transistor and a first capacitor;
a gate electrode of the first transistor is connected

to a compensation selection control terminal to re-
ceive the compensation selection control signal, a
first electrode of the first transistor is connected to a
blanking input signal terminal, and a second elec-
trode of the first transistor is connected to the pull-
up control node; and
a first electrode of the first capacitor is connected to
the pull-up control node, and a second electrode of
the first capacitor is connected to a first voltage ter-
minal.

5. The shift register unit according to any one of claims
2 to 4, wherein the blanking pull-up circuit comprises
a second transistor,
a gate electrode of the second transistor is connect-
ed to the pull-up control node, a first electrode of the
second transistor is connected to a second voltage
terminal to receive a second voltage, and a second
electrode of the second transistor is connected to
the blanking pull-up node.

6. The shift register unit according to claim 3, wherein
the blanking coupling circuit comprises a coupling
capacitor and a third transistor,
a gate electrode of the third transistor is connected
to the pull-up control node, a first electrode of the
third transistor is connected to a second voltage ter-
minal to receive a second voltage, and a second
electrode of the third transistor is connected to a first
electrode of the coupling capacitor, and a second
electrode of the coupling capacitor is connected to
the pull-up control node.

7. The shift register unit according to any one of claims
1 to 6, wherein the first transmission circuit compris-
es a first transmission transistor,
a gate electrode of the first transmission transistor
is connected to a first transmission signal terminal
to receive the first transmission signal, and a first
electrode of the first transmission transistor is con-
nected to the blanking pull-up node to receive the
blanking pull-up signal, and a second electrode of
the first transmission transistor is connected to the
first pull-up node.

8. The shift register unit according to claim 7, wherein
the first transmission signal terminal comprises a first
clock signal terminal, and the first transmission sig-
nal comprises a first clock signal received by the first
clock signal terminal.

9. The shift register unit according to any one of claims
1 to 8, wherein the second transmission circuit com-
prises a second transmission transistor,
a gate electrode of the second transmission transis-
tor is connected to a second transmission signal ter-
minal to receive the second transmission signal, a
first electrode of the second transmission transistor
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is connected to the blanking pull-up node to receive
the blanking pull-up signal, and a second electrode
of the second transmission transistor is connected
to the second pull-up node.

10. The shift register unit according to claim 9, wherein
the second transmission signal terminal comprises
a first clock signal terminal, and the second trans-
mission signal comprises a first clock signal received
by the first clock signal terminal.

11. The shift register unit according to any one of claims
1 to 10, wherein the first input-output unit comprises
a display input circuit, an output circuit, a first pull-
down control circuit, and a pull-down circuit;
the first output terminal comprises a shift signal out-
put terminal and a pixel scanning signal output ter-
minal, and the shift signal output terminal and the
pixel scanning signal output terminal output the com-
posite output signal;
the display input circuit is configured to charge the
first pull-up node in response to the first display input
signal;
the output circuit is configured to output the compos-
ite output signal to the first output terminal under con-
trol of the level of the first pull-up node;
the first pull-down control circuit is configured to con-
trol a level of a pull-down node under control of the
level of the first pull-up node; and
the pull-down circuit is configured to pull down and
reset the first pull-up node, the shift signal output
terminal, and the pixel scanning signal output termi-
nal under control of the level of the pull-down node.

12. The shift register unit according to claim 11,
wherein the display input circuit comprises a fourth
transistor, a gate electrode of the fourth transistor is
connected to a display input signal terminal to re-
ceive the first display input signal, a first electrode
of the fourth transistor is connected to a second volt-
age terminal to receive a second voltage, and a sec-
ond electrode of the fourth transistor is connected to
the first pull-up node;
the output circuit comprises a fifth transistor and a
sixth transistor, a gate electrode of the fifth transistor
is connected to the first pull-up node, a first electrode
of the fifth transistor is connected to a second clock
signal terminal to receive a second clock signal and
the second clock signal is used as the composite
output signal, and a second electrode of the fifth tran-
sistor is connected to the shift signal output terminal;
a gate electrode of the sixth transistor is connected
to the first pull-up node, a first electrode of the sixth
transistor is connected to the second clock signal
terminal to receive the second clock signal and the
second clock signal is used as the composite output
signal, and a second electrode of the sixth transistor
is connected to the pixel scanning signal output ter-

minal;
the first pull-down control circuit comprises a seventh
transistor and a ninth transistor, a gate electrode of
the seventh transistor is connected to a first elec-
trode of the seventh transistor and is further config-
ured to be connected to a third voltage terminal to
receive a third voltage, and a second electrode of
the seventh transistor is connected to the pull-down
node;
a gate electrode of the ninth transistor is connected
to the first pull-up node, a first electrode of the ninth
transistor is connected to the pull-down node, and a
second electrode of the ninth transistor is connected
to a fifth voltage terminal to receive a fifth voltage;
the pull-down circuit comprises a tenth transistor, an
eleventh transistor, and a twelfth transistor, a gate
electrode of the tenth transistor is connected to the
pull-down node, a first electrode of the tenth transis-
tor is connected to the first pull-up node, and a sec-
ond electrode of the tenth transistor is connected to
the fifth voltage terminal to receive the fifth voltage;
a gate electrode of the eleventh transistor is con-
nected to the pull-down node, a first electrode of the
eleventh transistor is connected to the shift signal
output terminal, and a second electrode of the elev-
enth transistor is connected to the fifth voltage ter-
minal to receive the fifth voltage; and
a gate electrode of the twelfth transistor is connected
to the pull-down node, a first electrode of the twelfth
transistor is connected to the pixel scanning signal
output terminal, and a second electrode of the twelfth
transistor is connected to a sixth voltage terminal to
receive a sixth voltage.

13. The shift register unit according to claim 12, wherein
the output circuit further comprises a second capac-
itor,
a first electrode of the second capacitor is connected
to the first pull-up node, and a second electrode of
the second capacitor is connected to the second
electrode of the fifth transistor.

14. The shift register unit according to claim 12 or 13,
wherein the first pull-down control circuit further com-
prises an eighth transistor,
a gate electrode of the eighth transistor is connected
to a first electrode of the eighth transistor and is con-
figured to be connected to a fourth voltage terminal
to receive a fourth voltage, and a second electrode
of the eighth transistor is connected to a second pull-
down node different from the pull-down node.

15. The shift register unit according to any one of claims
11 to 14, wherein the first input-output unit further
comprises a second pull-down control circuit and a
third pull-down control circuit;
the second pull-down control circuit is configured to
control the level of the pull-down node in response
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to a first clock signal; and
the third pull-down control circuit is configured to con-
trol the level of the pull-down node in response to
the first display input signal.

16. The shift register unit according to claim 15, wherein
the second pull-down control circuit comprises a thir-
teenth transistor, and the third pull-down control cir-
cuit comprises a fourteenth transistor;
a gate electrode of the thirteenth transistor is con-
nected to a first clock signal terminal to receive the
first clock signal, a first electrode of the thirteenth
transistor is connected to the pull-down node, and a
second electrode of the thirteenth transistor is con-
nected to a fifth voltage terminal to receive a fifth
voltage; and
a gate electrode of the fourteenth transistor is con-
nected to a display input signal terminal to receive
the first display input signal, a first electrode of the
fourteenth transistor is connected to the pull-down
node, and a second electrode of the fourteenth tran-
sistor is connected to the fifth voltage terminal to re-
ceive the fifth voltage.

17. The shift register unit according to claim 15, wherein
the second pull-down control circuit comprises a thir-
teenth transistor and a seventeenth transistor, and
the third pull-down control circuit comprises a four-
teenth transistor;
a gate electrode of the thirteenth transistor is con-
nected to a first clock signal terminal to receive the
first clock signal, a first electrode of the thirteenth
transistor is connected to the pull-down node, and a
second electrode of the thirteenth transistor is con-
nected to a first electrode of the seventeenth tran-
sistor;
a gate electrode of the seventeenth transistor is elec-
trically connected to the pull-up control node, and a
second electrode of the seventeenth transistor is
connected to a fifth voltage terminal to receive a fifth
voltage; and
a gate electrode of the fourteenth transistor is con-
nected to a display input signal terminal to receive
the first display input signal, a first electrode of the
fourteenth transistor is connected to the pull-down
node, and a second electrode of the fourteenth tran-
sistor is connected to the fifth voltage terminal to re-
ceive the fifth voltage.

18. The shift register unit according to any one of claims
11 to 17, wherein the first input-output unit further
comprises a display reset circuit and a total reset
circuit,
the display reset circuit is configured to reset the first
pull-up node in response to a display reset signal,
and the total reset circuit is configured to reset the
first pull-up node in response to a total reset signal.

19. The shift register unit according to claim 18, wherein
the display reset circuit comprises a fifteenth tran-
sistor, and the total reset circuit comprises a six-
teenth transistor;
a gate electrode of the fifteenth transistor is connect-
ed to a display reset signal terminal to receive the
display reset signal, a first electrode of the fifteenth
transistor is connected to the first pull-up node, and
a second electrode of the fifteenth transistor is con-
nected to a fifth voltage terminal to receive a fifth
voltage; and
a gate electrode of the sixteenth transistor is con-
nected to a total reset signal terminal to receive the
total reset signal, a first electrode of the sixteenth
transistor is connected to the first pull-up node, and
a second electrode of the sixteenth transistor is con-
nected to the fifth voltage terminal to receive the fifth
voltage.

20. The shift register unit according to any one of claims
11 to 19, wherein a circuit structure of the second
input-output unit is the same as a circuit structure of
the first input-output unit.

21. The shift register unit according to claim 1, further
comprising at least one third transmission circuit and
at least one third input-output unit electrically con-
nected to the at least one third transmission circuit.

22. A gate driving circuit, comprising a plurality of cas-
caded shift register units according to any one of
claims 1 to 21.

23. A display device, comprising the gate driving circuit
according to claim 22 and a plurality of sub-pixel units
arranged in an array,
wherein the first output terminal and the second out-
put terminal of each shift register unit in the gate
driving circuit are electrically connected to sub-pixel
units in different rows, respectively.

24. A driving method of the shift register unit according
to any one of claims 1 to 21, comprising a display
phase for one frame and a blanking phase for the
frame,
wherein during the display phase, causing the blank-
ing unit to charge the pull-up control node in re-
sponse to the compensation selection control signal;
and
during the blanking phase, causing the first trans-
mission circuit to charge the first pull-up node, by
using the blanking pull-up signal, in response to the
first transmission signal, and causing the second
transmission circuit to charge the second pull-up
node, by using the blanking pull-up signal, in re-
sponse to the second transmission signal.

25. The driving method according to claim 24, wherein
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a timing of the first transmission signal and a timing
of the second transmission signal are the same.
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