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

(57) A shift register, comprising: a first input sub-cir-
cuit 10 connected to a first signal end S1, a first voltage
end V1 and a first node A, the first input sub-circuit 10
being configured to output a voltage at the first signal end
S1 to the first node A; a pull-up control sub-circuit 20
connected to the first node A, a second voltage end V2
and a second node B, the pull-up control sub-circuit 20
being configured to be in an ON or OFF state under the
control of the voltage at the first node A and to output the
voltage at the second voltage end V2 to the second node
B when the pull-up control sub-circuit 20 is in an ON state;
and a pull-down control sub-circuit 30 connected to the
first node A, a third voltage end V3, a first clock signal

end (CKB), a signal output end (Oput) and a pull-down
node (PD), the pull-down control sub-circuit 30 being con-
figured to: output the voltage at the third voltage end V3
to the pull-down node (PD), under the control of the volt-
age at the first node A; output the voltage at the third
voltage end V3 to the pull-down node (PD), under the
control of the voltage at the signal output end (Oput); and
output the voltage at the first clock signal end (CKB) to
the pull-down node (PD) under the control of the voltage
at the first clock signal end (CKB).
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201711299235.5, filed with the Chi-
nese Patent Office on December 8, 2017, titled "SHIFT
REGISTER UNIT, GATE DRIVING CIRCUIT AND DRIV-
ING METHOD, AND DISPLAY DEVICE", which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of dis-
play technologies, and in particular, to a shift register, a
gate driving circuit and a driving method, and a display
device.

BACKGROUND

[0003] With a continuous improvement of display tech-
nologies, people’s requirements for display devices are
also increasing. In order to achieve a low cost and a nar-
row bezel, a gate driver on array (GOA) technique is usu-
ally used. A gate driving circuit is integrated on an array
substrate of a display panel by using the GOA technique,
so that a gate driving integrated circuit (IC) may be omit-
ted.

SUMMARY

[0004] Some embodiments of the present disclosure
provide a shift register including a first input sub-circuit,
a pull-up control sub-circuit and a pull-down control sub-
circuit. The first input sub-circuit is coupled to a first signal
terminal, a first voltage terminal and a first node, and the
first input sub-circuit is configured to transmit a voltage
from the first signal terminal to the first node under control
of a voltage from the first voltage terminal. The pull-up
control sub-circuit is coupled to the first node, a second
voltage terminal and a second node, and the pull-up con-
trol sub-circuit is configured to be in a turn-on or turn-off
state under control of a voltage on the first node and
transmit a voltage from the second voltage terminal to
the second node when the pull-up control sub-circuit is
in the turn-on state. The pull-down control sub-circuit is
coupled to the first node, a third voltage terminal, a first
clock signal terminal, a signal output terminal and a pull-
down node, and the pull-down control sub-circuit is con-
figured to transmit a voltage from the third voltage termi-
nal to the pull-down node under control of a voltage on
the first node, transmit the voltage from the third voltage
terminal to the pull-down node under control of a voltage
from the signal output terminal, and transmit a voltage
from the first clock signal terminal to the pull-down node
under control of a voltage from the first clock signal ter-
minal. The second node is coupled to a pull-up node.
[0005] In some embodiments, the pull-up node is con-
figured to control the signal output terminal of the shift
register to output a gate scanning signal, and the pull-

down node is configured to stop the signal output terminal
from outputting the gate scanning signal.
[0006] In some embodiments, the shift register further
includes a filter sub-circuit coupled to the second node,
the pull-up node and the second voltage terminal. The
filter sub-circuit is configured, under control of the voltage
from the second voltage terminal, to filter noises in the
voltage input via the second node to the filter sub-circuit,
and transmit the filtered voltage to the pull-up node.
[0007] In some embodiments, the shift register further
includes a second input sub-circuit coupled to a second
signal terminal, a fourth voltage terminal and the first
node. The second input sub-circuit is configured to trans-
mit a voltage from the second signal terminal to the first
node under control of a voltage from the fourth voltage
terminal.
[0008] In some embodiments, the shift register further
includes a pull-down sub-circuit and an output sub-circuit.
The pull-down sub-circuit is coupled to the pull-down
node, the second node, the signal output terminal and
the third voltage terminal, and the pull-down sub-circuit
is configured to transmit the voltage from the third voltage
terminal to the second node and the signal output termi-
nal under control of a voltage on the pull-down node. The
output sub-circuit is coupled to the pull-up node, a second
clock signal terminal and the signal output terminal, and
the output sub-circuit is configured to output a voltage
from the second clock signal terminal to the signal output
terminal under control of a voltage on the pull-up node.
[0009] In some embodiments, the shift register further
includes an initialization sub-circuit. The initialization
sub-circuit is coupled to a third signal terminal, the second
voltage terminal and the pull-down node. The initializa-
tion sub-circuit is configured to transmit the voltage from
the second voltage terminal to the pull-down node under
control of a voltage from the third signal terminal.
[0010] In some embodiments, the shift register further
includes a residual charge elimination sub-circuit. The
residual charge elimination sub-circuit is coupled to a
fourth signal terminal, the third voltage terminal, the sec-
ond node, the pull-down node and the signal output ter-
minal. The residual charge elimination sub-circuit is con-
figured to transmit the voltage from the third voltage ter-
minal to the second node and the pull-down node under
control of a voltage from the fourth signal terminal. The
residual charge elimination sub-circuit is further config-
ured to transmit the voltage from the fourth signal terminal
to the signal output terminal.
[0011] In some embodiments, the first input sub-circuit
includes a first transistor. A gate of the first transistor is
coupled to the first signal terminal, a first electrode of the
first transistor is coupled to the first voltage terminal, and
a second electrode of the first transistor is coupled to the
first node.
[0012] In some embodiments, the pull-up control sub-
circuit includes a second transistor. A gate of the second
transistor is coupled to the first node, a first electrode of
the second transistor is coupled to the second voltage
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terminal, and a second electrode of the second transistor
is coupled to the second node.
[0013] In some embodiments, the pull-down control
sub-circuit includes a third transistor, a fourth transistor
and a fifth transistor. A gate of the third transistor is cou-
pled to the first clock signal terminal, a first electrode of
the third transistor is coupled to the first clock signal ter-
minal, and a second electrode of the third transistor is
coupled to the pull-down node. A gate of the fourth tran-
sistor is coupled to the first node, a first electrode of the
fourth transistor is coupled to the pull-down node, and a
second electrode of the fourth transistor is coupled to the
third voltage terminal. A gate of the fifth transistor is cou-
pled to the signal output terminal, a first electrode of the
fifth transistor is coupled to the pull-down node, and a
second electrode of the fifth transistor is coupled to the
third voltage terminal.
[0014] In some embodiments, the pull-down control
sub-circuit further includes a sixth transistor. A gate of
the sixth transistor is coupled to the second voltage ter-
minal, a first electrode of the sixth transistor is coupled
to the first clock signal terminal, and a second electrode
of the sixth transistor is coupled to the gate of the third
transistor.
[0015] In some embodiments, the pull-down control
sub-circuit further includes a first capacitor. A first elec-
trode of the first capacitor is coupled to the pull-down
node, and a second electrode of the first capacitor is cou-
pled to the third voltage terminal.
[0016] In some embodiments, in a case where the shift
register further includes the filter sub-circuit, the filter sub-
circuit includes a seventh transistor. A gate of the seventh
transistor is coupled to the second voltage terminal, a
first electrode of the seventh transistor is coupled to the
second node, and a second electrode of the seventh tran-
sistor is coupled to the pull-up node.
[0017] In some embodiments, in a case where the shift
register further includes the second input sub-circuit, the
second input sub-circuit includes an eighth transistor. A
gate of the eighth transistor is coupled to the second sig-
nal terminal, a first electrode the eighth transistor is cou-
pled to the first node, and a second electrode the eighth
transistor is coupled to the fourth voltage terminal.
[0018] In some embodiments, the pull-down sub-cir-
cuit includes a ninth transistor and a tenth transistor, and
the output sub-circuit includes an eleventh transistor and
a second capacitor. A gate of the ninth transistor is cou-
pled to the pull-down node, a first electrode of the ninth
transistor is coupled to the second node, and a second
electrode of the ninth transistor is coupled to the third
voltage terminal. A gate of the tenth transistor is coupled
to the pull-down node, a first electrode of the tenth tran-
sistor is coupled to the signal output terminal, and a sec-
ond electrode of the tenth transistor is coupled to the third
voltage terminal. A first electrode of the second capacitor
is coupled to the pull-up node, and a second electrode
of the second capacitor is coupled to the signal output
terminal. A gate of the eleventh transistor is coupled to

the pull-up node, a first electrode of the eleventh transis-
tor is coupled to the second clock signal terminal, and a
second electrode of the eleventh transistor is coupled to
the signal output terminal.
[0019] In some embodiments, in a case where the shift
register further includes the initialization sub-circuit, the
initialization sub-circuit includes a twelfth transistor. A
gate of the twelfth transistor is coupled to the third signal
terminal, a first electrode of the twelfth transistor is cou-
pled to the pull-down node, and a second electrode of
the twelfth transistor is coupled to the second voltage
terminal.
[0020] In some embodiments, in a case where the shift
register further includes the residual charge elimination
sub-circuit, the residual charge elimination sub-circuit in-
cludes a thirteenth transistor, a fourteenth transistor and
a fifteenth transistor. A gate of the thirteenth transistor is
coupled to the fourth signal terminal, a first electrode of
the thirteenth transistor is coupled to the pull-down node,
and a second electrode of the thirteenth transistor is cou-
pled to the third voltage terminal. A gate of the fourteenth
transistor is coupled to the fourth signal terminal, a first
electrode of the fourteenth transistor is coupled to the
signal output terminal, and a second electrode of the four-
teenth transistor is coupled to the fourth signal terminal.
A gate of the fifteenth transistor is coupled to the fourth
signal terminal, a first electrode of the fifteenth transistor
is coupled to the second node, and a second electrode
of the fifteenth transistor is coupled to the third voltage
terminal.
[0021] Some embodiments of the present disclosure
provide a gate driving circuit including at least two stages
of shift registers coupled in cascade according to a first
aspect. A first signal terminal of a first-stage shift register
is coupled to a start signal terminal. A first signal terminal
of each stage of shift register except for the first-stage
shift register is coupled to a signal output terminal of a
shift register in a previous stage.
[0022] In some embodiments, in a case where each
stage of shift register further includes a second signal
input sub-circuit, a second signal terminal of each stage
of shift register except for a last-stage shift register is
coupled to a signal output terminal of a shift register in a
next stage, and a second signal terminal of the last-stage
shift register is coupled to the start signal terminal or a
reset signal terminal. In some embodiments, in a case
where each stage of shift register includes an output sub-
circuit, first clock signal terminal(s) in odd-numbered
stage(s) of shift register(s) are coupled to a first clock
signal line, and second clock signal terminal(s) in the
odd-numbered stage(s) of shift register(s) are coupled
to a second clock signal line. First clock signal terminal(s)
in even-numbered stage(s) of shift register(s) are cou-
pled to the second clock signal line, and second clock
signal terminal(s) in the even-numbered stage(s) of shift
register(s) are coupled to the first clock signal line.
[0023] Some embodiments of the present disclosure
further provide a display device including the gate driving
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circuit according to a second aspect.
[0024] Some embodiments of the present disclosure
further provide a driving method of the above shift regis-
ter. The method includes: in an input period: transmitting,
by the first input sub-circuit, a voltage from the first signal
terminal to a first node under control of a voltage from
the first voltage terminal to control the pull-up control sub-
circuit to be turned on by using the voltage on the first
node to transmit a voltage from the second voltage ter-
minal to the pull-up node via the second node; and trans-
mitting, by the pull-down control sub-circuit, a voltage
from the third voltage terminal to the pull-down node un-
der control of the voltage on the first node; in an output
period: controlling the pull-up control sub-circuit to be in
a turn-off state under control of a voltage on the first node;
and transmitting, by the pull-down control sub-circuit, the
voltage from the third voltage terminal to the pull-down
node under control of a voltage from the signal output
terminal; and in a pull-down period: controlling the pull-
up control sub-circuit to be in the turn-off state under con-
trol of a voltage on the first node; and transmitting, by the
pull-down control sub-circuit, a clock signal from the first
clock signal terminal to the pull-down node under control
of the first clock signal terminal.
[0025] In some embodiments, in a case where the shift
register includes a filter sub-circuit, a pull-down sub-cir-
cuit and an output sub-circuit, in the input period, the
method further includes: filtering, by the filter sub-circuit,
filtering noises in a voltage from the second node, and
transmitting, by the filter sub-circuit, the filtered voltage
to the pull-up node; in the output period, the method fur-
ther includes: transmitting, by the output sub-circuit, a
clock signal from a second clock signal terminal to the
signal output terminal under control of a voltage on the
pull-up node to output a gate scanning signal via the sig-
nal output terminal; and in the pull-down period, the meth-
od further includes: transmitting, by the pull-down sub-
circuit, the voltage from the third voltage terminal to the
second node under control of a voltage on the pull-down
node; filtering, by the filter sub-circuit, noises in the volt-
age from the second node, and transmitting, by the filter
sub-circuit, the filtered volatge to the pull-up node to con-
trol the output sub-circuit to be turned off; and outputting,
by the pull-down sub-circuit, the voltage from the third
voltage terminal to the signal output terminal.
[0026] In some embodiments, the shift register unit in-
cludes an initialization sub-circuit and a residual charge
elimination sub-circuit. The method further includes: in
an initialization period: transmitting, by the initialization
sub-circuit, the voltage from the second voltage terminal
to the pull-down node under control of a signal from a
third signal terminal; and transmitting, by the pull-down
sub-circuit, the voltage from the third voltage terminal to
the second node under control of a voltage on the pull-
down node; filtering, by the filter sub-circuit, noises in the
voltage from the second node, and transmitting, by the
filter sub-circuit, the filtered voltage to the pull-up node;
and outputting, by the pull-down sub-circuit, the voltage

from the third voltage terminal to the signal output termi-
nal; and in a residual charge elimination period: trans-
mitting, by the residual charge elimination sub-circuit, the
voltage from the third voltage terminal to the pull-down
node and the second node under control of a signal from
a fourth signal terminal; filtering, by the filter sub-circuit,
noises in the voltage from the second node, and trans-
mitting, by the filter sub-circuit, the filtered voltage, to the
pull-up node; and outputting, by the residual charge elim-
ination sub-circuit, a voltage from the fourth signal termi-
nal to the signal output terminal.
[0027] Some embodiments of the present disclosure
provide a driving method of the above shift register. In a
case where the shift register includes a second input sub-
circuit, the driving method includes: in an input period:
transmitting, by the second input sub-circuit, a voltage
input via a second signal terminal to the first node under
control of a voltage from a fourth voltage terminal to con-
trol the pull-up control sub-circuit to be turned on by using
the voltage on the first node to transmit the voltage from
the second voltage terminal to the pull-up node via the
second node; and transmitting, by the pull-down control
sub-circuit, the voltage from the third voltage terminal to
the pull-down node under control of the voltage on the
first node; and in an output period: controlling the pull-up
control sub-circuit to be in the turn-off state under control
of a voltage on the first node; and transmitting, by the
pull-down control sub-circuit, the voltage from the third
voltage terminal to the pull-down node under control of
a voltage from the signal output terminal; and in a pull-
down period: controlling the pull-up control sub-circuit to
be in the turn-off state under control of a voltage on the
first node; and transmitting, by the pull-down control sub-
circuit, a clock signal from the first clock signal terminal
to the pull-down node under control of the first clock signal
terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to describe technical solutions in em-
bodiments of the present disclosure or in the related art
more clearly, the accompanying drawings to be used in
the description of embodiments or the related art will be
introduced briefly. Obviously, the accompanying draw-
ings to be described below are merely some embodi-
ments of the present disclosure, and a person of ordinary
skill in the art can obtain other drawings according to
these drawings without paying any creative effort.

FIG. 1 is a schematic structural diagram of a shift
register, in accordance with some embodiments of
the present disclosure;
FIG. 2 is a schematic structural diagram of another
shift register, in accordance with some embodiments
of the present disclosure;
FIG. 3 is a schematic structural diagram of yet an-
other shift register, in accordance with some embod-
iments of the present disclosure;
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FIG. 4 is a schematic structural diagram of yet an-
other shift register, in accordance with some embod-
iments of the present disclosure;
FIG. 5 is a schematic structural diagram of yet an-
other shift register, in accordance with some embod-
iments of the present disclosure;
FIG. 6 is a schematic structural diagram of a gate
driving circuit, in accordance with some embodi-
ments of the present disclosure;
FIG. 7 is a schematic structural diagram of another
gate driving circuit, in accordance with some embod-
iments of the present disclosure;
FIG. 8 is a diagram showing timings of control signals
of a shift register, in accordance with some embod-
iments of the present disclosure;
FIG. 9 is a schematic diagram showing a comparison
of potentials on pull-down nodes of two types of shift
registers, in accordance with the present disclosure;
FIG. 10 is a schematic structural diagram of a shift
register in the related art;
FIG. 11 is a timing diagram when control signals of
a shift register in the related art are disordered;
FIG. 12 is a flow diagram of a method for driving a
shift register, in accordance with some embodiments
of the present disclosure;
FIG. 13 is a flow diagram of a another method for
driving a shift register, in accordance with some em-
bodiments of the present disclosure; and
FIG. 14 is a flow diagram of a yet another method
for driving a shift register, in accordance with some
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0029] The technical solutions in embodiments of the
present disclosure will be described clearly and com-
pletely with reference to the accompanying drawings.
Obviously, the described embodiments are merely some
but not all of embodiments of the present disclosure. All
other embodiments made on the basis of the embodi-
ments of the present disclosure by a person of ordinary
skill in the art without paying any creative effort shall be
included in the protection scope of the present disclosure.
[0030] In a gate driving circuit in the related art, a reset
signal terminal of a shift register in a present stage is
coupled to a signal output terminal of a shift register in a
next stage, which causes the shift register in the present
stage to rely on signals provided by the shift register in
the next stage to complete work in a pull-down period.
In a case of an abnormal output of the shift register in
the next stage, the shift register in the present stage may
not complete the work in the pull-down period, thereby
causing an output of the gate driving circuit to be abnor-
mal.
[0031] Some embodiments of the present disclosure
provide a shift register. As shown in FIG. 1, the shift reg-
ister includes a first input sub-circuit 10, a pull-up control
sub-circuit 20 and a pull-down control sub-circuit 30.

[0032] The first input sub-circuit 10 is coupled to a first
signal terminal S1, a first voltage terminal V1 and a first
node A. The first input sub-circuit 10 is configured to
transmit a voltage from the first signal terminal S1 to the
first node A under control of a voltage from the first voltage
terminal V1.
[0033] The pull-up control sub-circuit 20 is coupled to
the first node A, a second voltage terminal V2 and a sec-
ond node B. The pull-up control sub-circuit 20 is config-
ured to be in a turn-on or turn-off state under control of
a voltage from the first node A and transmit a voltage
from the second voltage terminal V2 to the second node
B when the pull-up control sub-circuit 20 is in the turn-on
state.
[0034] The pull-down control sub-circuit 30 is coupled
to the first node A, a third voltage terminal V3, a first clock
signal terminal CKB, a signal output terminal OUTPUT
(represented by Oput hereinafter and in the drawings)
and a pull-down node PD. The pull-down control sub-
circuit 30 is configured to transmit a voltage from the third
voltage terminal V3 to the pull-down node PD under con-
trol of a voltage from the first node A. The pull-down con-
trol sub-circuit 30 is further configured to transmit the
voltage from the third voltage terminal V3 to the pull-down
node PD under control of a voltage from the signal output
terminal Oput. The pull-down control sub-circuit 30 is fur-
ther configured to transmit a voltage from the first clock
signal terminal CKB to the pull-down node PD under con-
trol of the voltage from the first clock signal terminal CKB.
[0035] The second node B is coupled to a pull-up node
PU.
[0036] The pull-up node PU is configured to control the
signal output terminal Oput of the shift register to output
a gate scanning signal, and the pull-down node PD is
configured to stop the signal output terminal Oput from
outputting the gate scanning signal.
[0037] In some embodiments, the description that the
pull-up node PU is configured to control the signal output
terminal Oput to output the gate scanning signal means
that, the pull-up node PU is configured to control the sig-
nal output terminal Oput to output a high level signal. The
description that the pull-down node PD is configured to
stop the signal output terminal Oput from outputting the
gate scanning signal means that, the pull-down node PD
is configured to control the signal output terminal Oput
to output a low level signal. In some other embodiments,
the description that the pull-up node PU is configured to
control the signal output terminal Oput to output the gate
scanning signal means that, the pull-up node PU is con-
figured to control the signal output terminal Oput to output
a low level signal. The description that the pull-down node
PD is configured to stop the signal output terminal Oput
from outputting the gate scanning signal means that, the
pull-down node PD is configured to control the signal
output terminal Oput to output a high level signal.
[0038] The following embodiments of the present dis-
closure will be described by taking an example in which
the pull-up node PU is configured to control the signal
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output terminal Oput to output the high level signal, and
the pull-down node PD is configured to control the signal
output terminal Oput to output the low level signal.
[0039] A person skilled in the art will appreciate that
the pull-up node PU and the pull-down node PD in the
shift register are generally in opposite states. For exam-
ple, when the pull-up node PU is in an active state (e.g.,
the pull-up node PU outputs a high level signal), the pull-
down node PD is in an inactive state (e.g., the pull-down
node PD outputs a low level signal). When the pull-up
node PU is in the inactive state (e.g., the pull-up node
PU outputs a low level signal), the pull-down node PD is
in the active state (e.g., the pull-down node PD outputs
a high level signal).
[0040] In some embodiments, as shown in FIG. 1, in
the shift register, the pull-up node PU is coupled to an
output sub-circuit 70, and the output sub-circuit 70 is
turned on under control of a voltage on the pull-up node
PU so as to output the gate scanning signal via the signal
output terminal Oput. The pull-down node PD is coupled
to a pull-down sub-circuit 60, and the pull-down sub-cir-
cuit 60 is turned on under control of a voltage on the pull-
down node PD to stop the signal output terminal Oput
from outputting the gate scanning signal.
[0041] In some embodiments, the description that the
second node B is coupled to the pull-up node PU means
that, as shown in FIG. 1, the second node B is directly
coupled to the pull-up node PU (the two nodes coincide
as one node). In some other embodiments, the descrip-
tion that the second node B is coupled to the pull-up node
PU means that, the second node B and the pull-up node
PU are coupled through sub-circuit(s), so that when the
sub-circuit(s) are turned on, the second node B is coupled
to the pull-up node PU.
[0042] With regard to the shift register provided by the
embodiments of the present disclosure, in a case where
the shift register is applied to the gate driving circuit, in
the pull-down period, the first node A may be disconnect-
ed from the first node B by turning off the pull-up control
sub-circuit 20, and the voltage from the first clock signal
terminal CKB may be output to the pull-down node PD
by using the pull-down control sub-circuit 30 of the shift
register in the present stage, thereby pulling down a po-
tential on the pull-up node PU, and outputting a low-level
voltage to the signal output terminal Oput, so that the
shift register completes the work in the pull-down period.
Therefore, the pull-down period of the shift register in the
present disclosure is independent of signals output by
shift registers in other stages, thereby improving a sta-
bility of the gate driving circuit to a certain extent.
[0043] On this basis, in order to improve qualities of
signals input to the pull-up node PU, as shown in FIG. 2,
in some embodiments, the shift register further includes
a filter sub-circuit 40.
[0044] The filter sub-circuit 40 is coupled to the second
node B, the pull-up node PU and the second voltage ter-
minal V2. The filter sub-circuit 40 is configured, under
control of the voltage from the second voltage terminal

V2, to filter noises in the voltage input via the second
node B to the filter sub-circuit 40, and transmit the filter
voltage to the pull-up node PU.
[0045] In some embodiments, in order to enable the
shift register provided by the present disclosure to
achieve a forward scan and a reverse scan, as shown in
FIGS. 1 and 2, the shift register further includes a second
input sub-circuit 50.
[0046] The second input sub-circuit 50 is coupled to a
second signal terminal S2, a fourth voltage terminal V4
and the first node A. The second input sub-circuit 50 is
configured to transmit a voltage from the second signal
terminal S2 to the first node A under control of a voltage
from the fourth voltage terminal V4.
[0047] It will be noted here that whether the forward
scan or the reverse scan is performed, only one of the
first input sub-circuit 10 and the second input sub-circuit
50 is turned on while another is turned off during an entire
driving process. In some embodiments, when the first
input sub-circuit 10 is turned on and the second input
sub-circuit 50 is turned off, the forward scan is achieved.
When the second input sub-circuit 50 is turned on and
the first input sub-circuit 10 is turned off, the reverse scan
is achieved. In some other embodiments, when the first
input sub-circuit 10 is turned on and the second input
sub-circuit 50 is turned off, the reverse scan is achieved.
When the second input sub-circuit 50 is turned on and
the first input sub-circuit 10 is turned off, the forward scan
is achieved.
[0048] In some embodiments, as shown in FIGS. 1 and
2, the shift register further includes the pull-down sub-
circuit 60 and the output sub-circuit 70.
[0049] The pull-down sub-circuit 60 is coupled to the
pull-down node PD, the second node B, the signal output
terminal Oput and the third voltage terminal V3. The pull-
down sub-circuit 60 is configured to transmit the voltage
from the third voltage terminal V3 to the second node B
and the signal output terminal Oput under control of a
voltage on the pull-down node PD.
[0050] The output sub-circuit 70 is coupled to the pull-
up node PU, a second clock signal terminal CK and the
signal output terminal Oput. The output sub-circuit 70 is
configured to transmit a voltage from the second clock
signal terminal CK to the signal output terminal Oput un-
der control of a voltage on the pull-up node PU.
[0051] In the case where the shift register provided by
the present disclosure is applied to the gate driving circuit,
in order to initialize the shift register provided by the
present disclosure to ensure a stable display, in some
embodiments, as shown in FIG. 2, the shift register pro-
vided by the present disclosure further includes an ini-
tialization sub-circuit 80.
[0052] The initialization sub-circuit 80 is coupled to a
third signal terminal S3, the second voltage terminal V2
and the pull-down node PD. The initialization sub-circuit
80 is configured to transmit the voltage from the second
voltage terminal V2 to the pull-down node PD under con-
trol of a voltage from the third signal terminal S3 for ini-
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tialization.
[0053] In a case of a failure of the shift register, in order
not to affect a use of the shift register after a restart, in
some embodiments, as shown in FIG. 2, the shift register
provided by the present disclosure further includes a re-
sidual charge elimination sub-circuit 90.
[0054] The residual charge elimination sub-circuit 90
is coupled to a fourth signal terminal S4, the third voltage
terminal V3, the second node B, the pull-down node PD
and the signal output terminal Oput. The residual charge
elimination sub-circuit 90 is configured to transmit the
voltage from the third voltage terminal V3 to the second
node B and the pull-down node PD under control of a
voltage from the fourth signal terminal S4. The residual
charge elimination sub-circuit 90 is further configured to
transmit a voltage from the fourth signal terminal S4 to
the signal output terminal Oput to eliminate the residual
charge.
[0055] Specific structures of the sub-circuits in the shift
register described above will be described in detail below.
[0056] In some embodiments, as shown in FIGS. 3, 4,
and 5, the first input sub-circuit 10 includes a first tran-
sistor T1.
[0057] The first transistor T1 includes a gate, a first
electrode and a second electrode. The gate of the first
transistor T1 is coupled to the first signal terminal S1, the
first electrode of the first transistor T1 is coupled to the
first voltage terminal V1, and the second electrode of the
first transistor T1 is coupled to the first node A.
[0058] In some embodiments, as shown in FIGS. 3, 4,
and 5, the pull-up control sub-circuit 20 includes a second
transistor T2.
[0059] The second transistor T2 includes a gate, a first
electrode and a second electrode. The gate of the second
transistor T2 is coupled to the first node A, the first elec-
trode of the second transistor T2 is coupled to the second
voltage terminal V2, and the second electrode of the sec-
ond transistor T2 is coupled to the second node B.
[0060] In some embodiments, as shown in FIGS. 3, 4,
and 5, the pull-down control sub-circuit 30 includes a third
transistor T3, a fourth transistor T4 and a fifth transistor
T5.
[0061] The third transistor T3 includes a gate, a first
electrode and a second electrode. The gate of the third
transistor T3 is coupled to the first clock signal terminal
CKB, the first electrode of the third transistor T3 is cou-
pled to the first clock signal terminal CKB, and the second
electrode of the third transistor T3 is coupled to the pull-
down node PD.
[0062] The fourth transistor T4 includes a gate, a first
electrode and a second electrode. The gate of the fourth
transistor T4 is coupled to the first node A, the first elec-
trode of the fourth transistor T4 is coupled to the pull-
down node PD, and the second electrode of the fourth
transistor T4 is coupled to the third voltage terminal V3.
[0063] The fifth transistor T5 includes a gate, a first
electrode and a second electrode. The gate of the fifth
transistor T5 is coupled to the signal output terminal Oput,

the first electrode of the fifth transistor T5 is coupled to
the pull-down node PD, and the second electrode of the
fifth transistor T5 is coupled to the third voltage terminal
V3.
[0064] In some embodiments, as shown in FIGS. 4 and
5, the pull-down control sub-circuit 30 further includes a
sixth transistor T6.
[0065] The sixth transistor T6 includes a gate, a first
electrode and a second electrode. The gate of the sixth
transistor T6 is coupled to the second voltage terminal
V2, the first electrode of the sixth transistor T6 is coupled
to the first clock signal terminal CKB, and the second
electrode of the sixth transistor T6 is coupled to the gate
of the third transistor T3.
[0066] In some embodiments, as shown in FIGS. 4 and
5, the pull-down control sub-circuit 30 further includes a
first capacitor C1.
[0067] The first capacitor C1 includes a first electrode
and a second electrode. The first electrode of the first
capacitor C1 is coupled to the pull-down node PD, and
the second electrode of the first capacitor C1 is coupled
to the third voltage terminal V3.
[0068] In some embodiments, as shown in FIGS. 4 and
5, the filter sub-circuit 40 includes a seventh transistor T7.
[0069] The seventh transistor T7 includes a gate, a first
electrode and a second electrode. The gate of the sev-
enth transistor T7 is coupled to the second voltage ter-
minal V2, the first electrode of the seventh transistor T7
is coupled to the second node B, and the second elec-
trode of the seventh transistor T7 is coupled to the pull-
up node PU.
[0070] In some embodiments, as shown in FIGS. 3, 4,
and 5, the second input sub-circuit 50 includes an eighth
transistor T8.
[0071] The eighth transistor T8 includes a gate, a first
electrode and a second electrode. The gate of the eighth
transistor T8 is coupled to the second signal terminal S2,
the first electrode of the eighth transistor T8 is coupled
to the first node A, and the second electrode of the eighth
transistor T8 is coupled to the fourth voltage terminal V4.
[0072] In some embodiments, as shown in FIGS. 3, 4,
and 5, the pull-down sub-circuit 60 includes a ninth tran-
sistor T9 and a tenth transistor T10.
[0073] The ninth transistor T9 includes a gate, a first
electrode and a second electrode. The gate of the ninth
transistor T9 is coupled to the pull-down node PD, the
first electrode of the ninth transistor T9 is coupled to the
second node B, and the second electrode of the ninth
transistor T9 is coupled to the third voltage terminal V3.
[0074] The tenth transistor T10 includes a gate, a first
electrode and a second electrode. The gate of the tenth
transistor T10 is coupled to the pull-down node PD, the
first electrode of the tenth transistor T10 is coupled to the
signal output terminal Oput, and the second electrode of
the tenth transistor T10 is coupled to the third voltage
terminal V3.
[0075] In some embodiments, as shown in FIGS. 3, 4,
and 5, the output sub-circuit 70 includes an eleventh tran-
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sistor T11 and a second capacitor C2.
[0076] The second capacitor C2 includes a first elec-
trode and a second electrode. The first electrode of the
second capacitor C2 is coupled to the pull-up node PU,
and the second electrode of the second capacitor C2 is
coupled to the signal output terminal Oput.
[0077] The eleventh transistor T11 includes a gate, a
first electrode and a second electrode. The gate of the
eleventh transistor T11 is coupled to the pull-up node
PU, the first electrode of the eleventh transistor T11 is
coupled to the second clock signal terminal CK, and the
second electrode of the eleventh transistor T11 is cou-
pled to the signal output terminal Oput.
[0078] In some embodiments, as shown in FIG. 5, the
initialization sub-circuit 80 includes a twelfth transistor
T12.
[0079] The twelfth transistor T12 includes a gate, a first
electrode and a second electrode. The gate of the twelfth
transistor T12 is coupled to the third signal terminal S3,
the first electrode of the twelfth transistor T12 is coupled
to the pull-down node PD, and the second electrode of
the twelfth transistor T12 is coupled to the second voltage
terminal V2.
[0080] In some embodiments, as shown in FIG. 5, the
residual charge elimination sub-circuit 90 includes a thir-
teenth transistor T13, a fourteenth transistor T14 and a
fifteenth transistor T15.
[0081] The thirteenth transistor T13 includes a gate, a
first electrode and a second electrode. The gate of the
thirteenth transistor T13 is coupled to the fourth signal
terminal S4, the first electrode of the thirteenth transistor
T13 is coupled to the pull-down node PD, and the second
electrode of the thirteenth transistor T13 is coupled to
the third voltage terminal V3.
[0082] The fourteenth transistor T14 includes a gate,
a first electrode and a second electrode. The gate of the
fourteenth transistor T14 is coupled to the fourth signal
terminal S4, the first electrode of the fourteenth transistor
T14 is coupled to the signal output terminal Oput, and
the second electrode of the fourteenth transistor T14 is
coupled to the fourth signal terminal S4.
[0083] The fifteenth transistor T15 includes a gate, a
first electrode and a second electrode. The gate of the
fifteenth transistor T15 is coupled to the fourth signal ter-
minal S4, the first electrode of the fifteenth transistor T15
is coupled to the second node B, and the second elec-
trode of the fifteenth transistor T15 is coupled to the third
voltage terminal V3.
[0084] Some embodiments of the present disclosure
provide a gate driving circuit. As shown in FIGS. 6 and
7, the gate driving circuit includes at least two stages of
the above shift registers coupled in cascade.
[0085] In some embodiments, a first signal terminal S1
of a first-stage shift register RS1 is coupled to a start
signal terminal STV. A first signal terminal S1 of each
stage of shift register RS(n) except for the first-stage shift
register RS1 is coupled to a signal output terminal Oput
of a shift register in a previous stage RS(n-1), and n is

an integer greater than 1. The start signal terminal STV
is configured to output a start signal, and the gate driving
circuit starts to scan gate lines (G1, G2, ..., Gn) line by
line in response to the first-stage shift register RS1 re-
ceiving the above start signal. That is, in this case, the
gate driving circuit performs the forward scan on the gate
lines.
[0086] In some embodiments, in a case where the shift
register further includes the second input sub-circuit 20,
as shown in FIG. 7, a second signal terminal S2 of each
stage of shift register RS(m) except for a last-stage shift
register is coupled to a signal output terminal Oput of a
shift register in a next stage RS(m+1), and m is an integer
greater than or equal to 1. A second signal terminal S2
of the last-stage shift register is coupled to the start signal
terminal STV or a reset signal terminal (FIG. 8 shows an
example in which the second signal terminal S2 of the
last-stage shift register is coupled to the start signal ter-
minal STV).
[0087] In the case where the second signal terminal
S2 of the last-stage shift register is coupled to the start
signal terminal STV, the start signal terminal STV is con-
figured to output the start signal, and the gate driving
circuit starts to scan gate lines (Gm...G2, G1) line by line
in response to the last-stage shift register receiving the
above start signal. That is, in this case, the gate driving
circuit performs the reverse scan on the gate lines.
[0088] It will be noted that, as will be seen from the
above description of the forward scan and the reverse
scan of the gate driving circuit, in a case where the shift
register includes both the first input sub-circuit 10 and
the second input sub-circuit 50, only one of the first input
sub-circuit 10 and the second input sub-circuit 50 is
turned on while another is turned off during the entire
driving process. That is, when the shift register in the
gate driving circuit includes both the first input sub-circuit
10 and the second input sub-circuit 50, the gate driving
circuit either performs the forward scan on the gate lines
or performs the reverse scan on the gate lines (depending
on a specific cascading method).
[0089] In some embodiments, in a case where the shift
register includes the output sub-circuit 70, as shown in
FIGS. 6 and 7, first clock signal terminal(s) CKB in the
odd-numbered stage(s) of shift register(s) are coupled
to a first clock signal line CKB’, and second clock signal
terminal(s) CK in the odd-numbered stage(s) of shift reg-
ister(s) are coupled to a second clock signal line CK’.
First clock signal terminal(s) CKB in the even-numbered
stage(s) of shift register(s) are coupled to the second
clock signal line CK’, and second clock signal terminal(s)
CK in the even-numbered stage(s) of shift register(s) are
coupled to the first clock signal line CKB’. That is, a signal
is input to the first clock signal terminal(s) CKB in the
odd-numbered stage(s) of shift register(s) via the first
clock signal line CKB’, and a signal is input to the second
clock signal terminal(s) CK in the even-numbered
stage(s) of shift register(s) via the first clock signal line
CKB’. A signal is input to the second clock signal termi-
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nal(s) CK in the odd-numbered stage(s) of shift regis-
ter(s) via the second clock signal line CK’, and a signal
is input to the first clock signal terminal(s) CKB in the
even-numbered stage(s) of shift register(s) via the sec-
ond clock signal line CK’. Beneficial effects of the gate
driving circuit provided by the embodiments of the
present disclosure are the same as beneficial effects of
the above shift register, which are not described here
again.
[0090] Some embodiments of the present disclosure
provide a display device. The display device includes any
gate driving circuit of the gate driving circuits described
above and has the same beneficial effects as the fore-
going gate driving circuit. Since a structure and the ben-
eficial effects of the gate driving circuit have been de-
scribed in detail in the foregoing embodiments, details
are not described herein again.
[0091] It will be noted that, in some embodiments of
the present disclosure, the display device includes at
least a liquid crystal display panel or an organic light-
emitting diode display panel. For example, the display
panel may be applied to any product or component hav-
ing a display function such as a display, a television, a
digital photo frame, a mobile phone or a tablet computer.
The driving process of the shift register will be further
described below in combination with the above gate driv-
ing circuit. The transistors in the sub-circuits of the shift
register provided by the embodiments of the present dis-
closure may be N-type transistors or P-type transistors.
In addition, the above transistors may be enhancement-
mode transistors or depletion-mode transistors. The first
electrodes of the above transistors may be drains, and
the second electrodes of the transistors may be sources.
Alternatively, the first electrodes of the above transistors
may be sources, and the second electrodes of the tran-
sistors may be drains, which is not limited by the present
disclosure.
[0092] Hereinafter, turn-on and turn-off condition of the
shift register shown in FIG. 5 in different periods of one
image frame (e.g., a U-th frame, U is greater than or equal
to 1, and U is a positive integer) is described in detail by
taking an example in which the above transistors are all
N-type transistors in combination with the timing diagram
of signals shown in FIG. 8. The first clock signal terminal
CKB and the second clock signal terminal CK are com-
plementary signals, and the first voltage terminal V1 and
the fourth voltage terminal V4 are at a high level and a
low level for controlling the forward scan and the reverse
scan.
[0093] The following embodiments are described by
taking an example in which a high level is constantly out-
put from the second voltage terminal V2 and a low level
is constantly output from the third voltage terminal V3. In
addition, the following embodiments are described by
taking the forward scan as an example. That is, the fol-
lowing embodiments are described by taking an example
in which the first input sub-circuit 10 works and the sec-
ond input sub-circuit 50 does not work (i.e., a high level

signal is input via the first voltage terminal V1, and a low
level signal is input via the fourth voltage terminal V4).
[0094] A driving method of the shift register in the
present disclosure includes an input period, an output
period and a pull-down period.
[0095] There is a certain difference in control signals
in the input period as for the first-stage shift register RS1
and the shift registers (RS2, RS3, ..., RSn) after the first-
stage shift register RS1. The difference between the first-
stage shift register RS1 and the shift registers (RS2, RS3,
..., RSn) after the first-stage shift register RS1 in the
input period will be described below by taking the gate
driving circuit in FIG. 7 as an example and in combination
with the timing diagram of control signals shown in FIG. 8.
[0096] With reference to FIG. 8, taking the first-stage
shift register RS1 and a second-stage shift register RS2
as an example, a driving process of the first-stage shift
register RS1 includes an input period P1’, an output pe-
riod P2’ and a pull-down period P3’. A driving process of
the second-stage shift register RS2 includes an input pe-
riod P1, an output period P2 and a pull-down period P3.
The output period P2’ of the first-stage shift register RS1
and the input period P1 of the second-stage shift register
RS2 are a same period. The pull-down period P3’ of the
first-stage shift register RS1 and the output period P2 of
the second-stage shift register RS2 are the same period.
[0097] A difference between timing controls when the
first-stage shift register RS1 and the second-stage shift
register RS2 are in the input period is that when the first-
stage shift register RS1 is in the input period P1’, the first
clock signal terminal CKB is at a low potential, and when
the second-stage shift register RS2 is in the input period
P1, the first clock signal terminal CKB is at a high level,
but both may ensure a normal operation of the gate driv-
ing circuit.
[0098] Hereinafter, turn-on and turn-off conditions of
the transistors in the shift register in different periods of
one image frame (e.g., the U-th frame, U is greater than
or equal to 1, and U is a positive integer) are described
in detail by taking the second-stage shift register RS2 as
an example and in combination with the turn-on and turn-
off conditions of the transistors in the shift register in FIG.
5 and the timing diagram shown in FIG. 8. In the input
period P1, S1=1, CK=0 (corresponding to (CKB’) in FIG.
8), CKB=1 (corresponding to (CK’) in FIG. 8), S3=0, and
S4=0. "0" indicates a low level, and "1" indicates a high
level.
[0099] A high level is output from the first voltage ter-
minal V1, and thus the first transistor T1 is turned on,
thereby transmitting a high level of the first signal terminal
S1 to the first node A, so that the second transistor T2 is
controlled to be turned on, and the voltage from the sec-
ond voltage terminal V2 is transmitted to the second node
B via the second transistor T2. Since a high level is con-
stantly output from the second voltage terminal V2, the
seventh transistor T7 is a normally-on transistor. A high
level on the second node B is filtered by the seventh
transistor T7 and output to the pull-up node PU, and the
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filtered high level is stored by the second capacitor C2.
Under control of a high potential on the pull-up node PU,
the eleventh transistor T11 is turned on, so that a low
level of the second clock signal terminal CK is transmitted
to the signal output terminal Oput, and the fifth transistor
T5 is turned off under control of the low level.
[0100] Moreover, the high level of the first signal ter-
minal S1 is transmitted to the first node A, and the fourth
transistor T4 is turned on under the control of the high
level of the first node A, to transmit a low level of the third
voltage terminal V3 to the pull-down node PD. In this
case, even if under control of a high level output from the
second voltage terminal V2, the sixth transistor T6 is
turned on to transmit a high level of the first clock signal
terminal CKB to the gate of the third transistor T3, so as
to control the third transistor T3 to be turned on to transmit
the high level of the first clock signal terminal CKB to the
pull-down node PD, a voltage division of the third tran-
sistor T3, the fourth transistor T4 and the sixth transistor
T6 at the pull-down node PD causes the ninth transistor
T9 and the tenth transistor T10 to remain in the turn-off
state to ensure a charging state of the pull-up node PU.
[0101] A low level is input via the third signal terminal
S3 to control the twelfth transistor T12 to be turned off.
A low level signal is input via the fourth signal terminal
S4 to control the thirteenth transistor T13, the fourteenth
transistor T14 and the fifteenth transistor T15 to be turned
off.
[0102] In summary, in the input period P1, the first tran-
sistor T1 is turned on, the second transistor T2 is turned
on, the third transistor T3 is turned off, the fourth transistor
T4 is turned on, the fifth transistor T5 is turned off, the
sixth transistor T6 is turned on, the seventh transistor T7
is turned on, the eighth transistor T8 is turned off, the
ninth transistor T9 is turned off, the tenth transistor T10
is turned off, the eleventh transistor T11 is turned on, the
twelfth transistor T12 is turned off, the thirteenth transis-
tor T13 is turned off, the fourteenth transistor T14 is
turned off, and the fifteenth transistor T15 is turned off.
A low level is output from the signal output terminal Oput
in the input period P1 described above.
[0103] In the output period P2, S1=0, CK=1, CKB=0,
S3=0, and S4=0.
[0104] A high level is output from the first voltage ter-
minal V1, and thus the first transistor T1 is turned on, to
transmit a low level of the first signal terminal S1 to the
first node A to control the second transistor T2 and the
fourth transistor T4 to be turned off. The second capacitor
C2 charges the pull-up node PU by using the high level
stored in the input period P1, so that the eleventh tran-
sistor T11 remains in the turn-on state. In this case, a
high level of the second clock signal terminal CK is trans-
mitted to the signal output terminal Oput via the eleventh
transistor T11, and thus the fifth transistor T5 is controlled
to be turned on. The low level of the third voltage terminal
V3 is transmitted to the pull-down node PD via the fifth
transistor T5. The ninth transistor T9 and the tenth tran-
sistor T10 are turned off under the control of the low level

of the pull-down node PD.
[0105] In addition, under a bootstrapping action of the
second capacitor C2, the potential on the pull-up node
PU is further increased (a potential on an end of the sec-
ond capacitor C2 coupled to the signal output terminal
Oput is suddenly changed from 0 to 1, and when the
second capacitor C2 charges the pull-up node PU, the
potential on the pull-up node PU is suddenly changed to
a high potential by 1 again on the basis of 1), so as to
maintain the eleventh transistor T11 in the turn-on state.
Thereby, the high level of the second clock signal terminal
CK may be output as a gate scanning signal to a gate
line coupled to the signal output terminal Oput.
[0106] Moreover, the sixth transistor T6 is turned on
under the control of a high level output from the second
voltage terminal V2. A low level is output from the first
clock signal terminal CKB to control the third transistor
T3 to be turned off.
[0107] A low level is input via the third signal terminal
S3 to control the twelfth transistor T12 to be turned off.
A low level is input via the fourth signal terminal S4 to
control the thirteenth transistor T13, the fourteenth tran-
sistor T14 and the fifteenth transistor T15 to be turned off.
[0108] In summary, in the output period P2, the first
transistor T1 is turned on, the second transistor T2 is
turned off, the third transistor T3 is turned off, the fourth
transistor T4 is turned off, the fifth transistor T5 is turned
on, the sixth transistor T6 is turned on, the seventh tran-
sistor T7 is turned on, the eighth transistor T8 is turned
off, the ninth transistor T9 is turned off, the tenth transistor
T10 is turned off, the eleventh transistor T11 is turned
on, the twelfth transistor T12 is turned off, the thirteenth
transistor T13 is turned off, the fourteenth transistor T14
is turned off, and the fifteenth transistor T15 is turned off.
A high level is output from the signal output terminal Oput
in the output period P2 described above so that a gate
scanning signal is output to the gate line coupled to the
signal output terminal Oput.
[0109] In the pull-down period P3, S1=0, CK=0,
CKB=1, S3=0, and S4=0.
[0110] A high level is input via the first voltage terminal
V1, and thus the first transistor T1 is turned on, to transmit
the low level of the first signal terminal S1 to the first node
A to control the second transistor T2 and the fourth tran-
sistor T4 to be turned off. The seventh transistor T7 and
the sixth transistor T6 are turned on under the control of
a high level output from the second voltage terminal V2,
and a high level output from the first clock signal terminal
CKB controls the third transistor T3 to be turned on, to
transmit the high level output from the first clock signal
terminal CKB to the pull-down node PD. The pull-down
node PD controls both the ninth transistor T9 and the
tenth transistor T10 to be turned on, and a potential on
the second node B is pulled down to the low level of the
third voltage terminal V3 via the ninth transistor T9. A low
level of the second node B is filtered by the seventh tran-
sistor T7 to filter noises and then transmitted to the pull-
up node PU. That is, the potential on the pull-up node
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PU is pulled down to the low level of the third voltage
terminal V3, to control the eleventh transistor T11 to be
turned off. A potential on the signal output terminal Oput
is pulled down to the low level of the third voltage terminal
V3 via the tenth transistor T10, and the fifth transistor T5
is controlled to be turned off. The first capacitor C1 stores
a high level of the pull-down node PD, so that the pull-
down node PD is maintained at a high level for a long time.
[0111] In addition, a low level is input via the third signal
terminal S3 to control the twelfth transistor T12 to be
turned off. A low level is input via the fourth signal terminal
S4 to control the thirteenth transistor T13, the fourteenth
transistor T14 and the fifteenth transistor T15 to be turned
off.
[0112] In summary, in the pull-down period P3, the first
transistor T1 is turned on, the second transistor T2 is
turned off, the third transistor T3 is turned on, the fourth
transistor T4 is turned off, the fifth transistor T5 is turned
off, the sixth transistor T6 is turned on, the seventh tran-
sistor T7 is turned on, the eighth transistor T8 is turned
off, the ninth transistor T9 is turned on, the tenth transistor
T10 is turned on, the eleventh transistor T11 is turned
off, the twelfth transistor T12 is turned off, the thirteenth
transistor T13 is turned off, the fourteenth transistor T14
is turned off, and the fifteenth transistor T15 is turned off.
A low level is output from the signal output terminal Oput
in the pull-down period P1 described above.
[0113] It will be noted that, with regard to the shift reg-
ister shown in FIG. 3, since the shift register does not
include the sixth transistor T6, in the pull-down period P3
described above, the third transistor T3 is controlled to
be turned on by using the high level of the first clock
signal terminal CKB, and the high level of the first clock
signal terminal CKB is transmitted to the pull-down node
PD. In a case where the shift register includes the sixth
transistor T6, the high level of the first clock signal termi-
nal CKB is transmitted to the gate of the third transistor
T3 via the the turned-on sixth transistor T6 to control the
third transistor T3 to be turned on. The high level of the
first clock signal terminal CKB is transmitted to the pull-
down node PD via the third transistor T3.
[0114] In a case where the shift register does not in-
clude the sixth transistor T6, the voltage on the pull-down
node PD is as shown by the broken line in FIG. 9. In the
case where the shift register includes the sixth transistor
T6, the voltage on the pull-down node PD is as shown
by the solid line in FIG. 9. As will be seen from FIG. 9, in
the case where the shift register does not include the
sixth transistor T6, the voltage on the pull-down node PD
in the shift register can not completely maintain a high
level of a first clock signal (there is a loss) because the
N-type transistor has an inevitable threshold loss when
transmitting a high level, which causes the third transistor
T3 to fail to reach a full amplitude value of the high-level
when charging the pull-down node PD, and causes that
there is a certain loss. In the case where the shift register
includes the sixth transistor T6, the voltage on the pull-
down node PD in the shift register, as shown in FIG. 9,

may completely maintain the high level of the first clock
signal. After the sixth transistor T6 is added, the sixth
transistor T6 cooperates with the third transistor T3, so
that the gate of the third transistor T3 is bootstrapped,
so that the high level of the first clock signal terminal CKB
may completely charge the pull-down node PD via the
third transistor T3 to avoid the threshold loss, and the
high level of the first clock signal terminal CKB is trans-
mitted to the pull-down node PD without loss. A driving
capability of a voltage signal from the pull-down node PD
is improved and a waveform of the voltage signal is
shaped, thereby ensuring a continuous stability of the
voltage signal from the pull-down node PD, and improv-
ing a gate driving performance and a stability of the dis-
play.
[0115] With reference to the shift register in the related
art in FIG. 10, an output of a low level by the shift register
in the present stage in the pull-down period may not be
achieved by the shift register in the present stage, but is
completed by relying on a high level output from a signal
output terminal (i.e., a terminal OputN+1) of the shift reg-
ister in the next stage (that is, the transistor M1 in FIG.
10 remains in the turn-on state until the high level output
from the shift register in the next stage comes). Thus, as
shown in FIG. 11, in the case of an abnormal output of
the shift register in the next stage, a reset of the shift
register in the present stage in the pull-down period may
not be achieved, thereby resulting in a subsequent chain
abnormal output.
[0116] In addition, a signal output terminal OputN-1 of
the shift register in the previous stage is coupled to a
gate of a corresponding transistor in the shift register in
the present stage in FIG. 10. However, in the shift register
provided by the present disclosure, the second transistor
T2 is added, and a coupling method of the signal output
terminal Oput of the shift register in the previous stage
to the shift register in the present stage is changed (the
signal output terminal Oput of the shift register in the pre-
vious stage is not coupled to the gate of the first transistor
T1 in the shift register in the present stage). Thereby, the
reset and a maintenance of the reset of the shift register
in the pull-down period are completed by the third tran-
sistor T3. In the shift register provided by the present
disclosure, since the fourth transistor T4 in the shift reg-
ister in the present stage remains in the turn-off state
after a low level is input, that is, since the first node A is
maintained at a low level after the input period (as shown
in the timing of the point A in FIG. 8), the high level of the
first clock signal terminal CKB may be transmitted to the
pull-down node PD via the third transistor T3 to pull up
a potential on the pull-down node PD and then pull down
the potential on the pull-up node PU, thereby achieving
the reset in the pull-down period, avoiding that the shift
register in the present stage may not be reset due to the
abnormal output of the shift register in the next stage,
avoiding the subsequent chain abnormal output, and im-
proving the gate driving performance and the stability of
the display.
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[0117] In a case where the shift register includes the
initialization sub-circuit 80, in the initialization period, S1
= 0, CK = 0, CKB = 0, S3 = 1, and S4 = 0.
[0118] A high level is output from the third signal ter-
minal S3 to control the twelfth transistor T12 to be turned
on, to transmit a high level of the second voltage terminal
V2 to the pull-down node PD. The pull-down node PD
controls the ninth transistor T9 and the tenth transistor
T10 to be turned on. The low level of the third voltage
terminal V3 is transmitted to the pull-up node PU via the
ninth transistor T9, and the low level of the third voltage
terminal V3 is transmitted to the signal output terminal
Oput via the tenth transistor T10, so as to pull down both
the voltage on the pull-up node PU and the voltage on
the signal output terminal Oput to complete the initializa-
tion of the shift register.
[0119] In summary, in the initialization period P4, the
first transistor T1 is turned on, the second transistor T2
is turned off, the third transistor T3 is turned off, the fourth
transistor T4 is turned off, the fifth transistor T5 is turned
off, the sixth transistor T6 is turned on, the seventh tran-
sistor T7 is turned on, the eighth transistor T8 is turned
off, the ninth transistor T9 is turned on, the tenth transistor
T10 is turned on, the eleventh transistor T11 is turned
off, the twelfth transistor T12 is turned on, the thirteenth
transistor T13 is turned off, the fourteenth transistor T14
is turned off, and the fifteenth transistor T15 is turned off.
A low level is output from the signal output terminal Oput
in the initialization period P4 described above.
[0120] In a case where the shift register includes the
residual charge elimination sub-circuit 90, each time the
gate driving circuit is turned off, in a residual charge elim-
ination period, S1 = 0, S3 = 0, and S4 = 1.
[0121] A high level is input via the fourth signal terminal
S4 to control the thirteenth transistor T13, the fourteenth
transistor T14 and the fifteenth transistor T15 to be turned
on. The fourteenth transistor T14 is turned on, to transmit
a high level of the fourth signal terminal S4 to the signal
output terminal Oput, so that a high level is output from
the signal output terminal Oput, so as to complete a dis-
charge of an entire circuit and eliminate the residual
charge in the circuit due to an abnormal display.
[0122] In order to ensure an effect of eliminating the
residual charge, the fifteenth transistor T15 is turned on,
to transmit a low level output from the third voltage ter-
minal V3 to the pull-up node PU to prevent other signals
from affecting the potential on the signal output terminal
Oput.
[0123] Moreover, in order to further ensure the effect
of eliminating the residual charge, the thirteenth transis-
tor T13 is turned on, to transmit the low level output from
the third voltage terminal V3 to the pull-down node PD
to prevent other signals from affecting the potential on
the pull-down node PD.
[0124] It will be noted that if the shift register does not
include the above thirteenth transistor T13, the shift reg-
ister may still work via the fourteenth transistor T14 to
complete a residual charge elimination task.

[0125] The residual charge elimination sub-circuit 90
provided by the present disclosure includes the thirteenth
transistor T13, the fourteenth transistor T14 and the fif-
teenth transistor T15. The three transistors cooperate to
maintain the pull-up node PU at a high level, thereby
improving the gate driving performance and the stability
of the display.
[0126] In summary, in the residual charge elimination
period, the first transistor T1 is turned on, the second
transistor T2 is turned off, the third transistor T3 is turned
off, the fourth transistor T4 is turned off, the fifth transistor
T5 is turned off, the sixth transistor T6 is turned on, the
seventh transistor T7 is turned on, the eighth transistor
T8 is turned off, the ninth transistor T9 is turned off, the
tenth transistor T10 is turned off, the eleventh transistor
T11 is turned off, the twelfth transistor T12 is turned off,
the thirteenth transistor T13 is turned on, the fourteenth
transistor T14 is turned on, and the fifteenth transistor
T15 is turned on. A high level is output from the signal
output terminal Oput in the residual charge elimination
period P5 described above.
[0127] It will be noted that, turn-on and turn-off proc-
esses of the transistors in the above embodiments are
described by taking an example in which all the transis-
tors are the N-type transistors. In a case where all the
transistors are the P-type transistors, respective control
signals in FIG. 5 need to be inverted, and the turn-on and
turn-off processes of the transistors in respective sub-
circuits in the shift register are the same as above, which
are not described herein again.
[0128] In addition, a working process of the above shift
register is described by taking an example in which the
gate driving circuit formed by cascading the plurality of
shift registers uses a forward scan method. When the
reverse scan is used, in the shift register shown in FIGS.
3, 4 and 5, in the input period P1, the first transistor T1
is turned off, and the eighth transistor T8 is turned on.
[0129] Some embodiments of the present disclosure
provide a driving method of any shift register of the above
shift registers. As shown in FIG. 12, the driving method
includes steps 10-30 (S10-S30).
[0130] In the input period P1:
In S10, the first input sub-circuit 10 transmits a voltage
input via the first signal terminal S1 to the first node A
under the control of a voltage from the first voltage ter-
minal V1 to control the pull-up control sub-circuit 20 to
be turned on by the first node A so as to transmit the
voltage from the second voltage terminal V2 to the pull-
up node PU via the second node B. Moreover, the pull-
down control sub-circuit 30 transmits the voltage from
the third voltage terminal V3 to the pull-down node PD
under the control of a voltage on the first node A.
[0131] In a case where the shift register unit further
includes the filter sub-circuit 40, in the input period P1:
Under control of the first voltage terminal V1, the first
input sub-circuit 10 transmits the voltage input via the
first signal terminal S1 to the first node A, and the first
node A controls the pull-up control sub-circuit 20 to be
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turned on, to transmit the voltage from the second voltage
terminal V2 to the second node B. After filtering the noises
in the voltage input via the second node B, the filter sub-
circuit 40 outputs the filtered voltage to the pull-up node
PU.
[0132] In a case where the shift register further in-
cludes the pull-down sub-circuit 60, the initialization sub-
circuit 80 and the residual charge elimination sub-circuit
90, in the input period P1, the pull-down sub-circuit 60,
the initialization sub-circuit 80 and the residual charge
elimination sub-circuit 90 are all turned off. In some em-
bodiments, the structures of the sub-circuits in the above
shift register are as shown in FIG. 5, and the transistors
in the sub-circuits are the N-type transistors. In the input
period P1, a high level is input via the first signal terminal
S1, a high level is input via the first clock signal terminal
CKB, a low level is input via the second clock signal ter-
minal CK, a low level is input via the third signal terminal
S3, a low level is input via the fourth signal terminal S4,
a high level is input via the first voltage terminal V1, a
high level is input via the second voltage terminal V2, a
low level is input via the third voltage terminal V3, a low
level is input via the fourth voltage terminal V4, the pull-
up node PU is at a high level, the pull-down node PD is
at a low level, and a low level is output from the signal
output terminal Oput.
[0133] In this case, since a high level is input via the
first voltage terminal V1, the first transistor T1 is turned
on, thereby transmitting the high level of the first signal
terminal S1 to the first node A to control the second tran-
sistor T2 to be turned on. The voltage of the second volt-
age terminal V2 is transmitted to the second node B via
the second transistor T2. Since a high level is input via
the second voltage terminal V2, the seventh transistor
T7 is the normally-on transistor. The high level on the
second node B is filtered by the seventh transistor T7
and output to the pull-up node PU, and the filtered high
level is stored by the second capacitor C2. The eleventh
transistor T11 is turned on under control of a high level
of the pull-up node PU, to transmit the low level of the
second clock signal terminal CK to the signal output ter-
minal Oput, and the fifth transistor T5 is controlled to be
turned off.
[0134] Moreover, the high level of the first node A con-
trols the fourth transistor T4 to be turned on, to transmit
the low level of the third voltage terminal V3 to the pull-
down node PD. In this case, even if under the control of
a high level output from the second voltage terminal V2,
the sixth transistor T6 is turned on, to transmit the high
level of the first clock signal terminal CKB to the gate of
the third transistor T3, so as to control the third transistor
T3 to be turned on to transmits the high level of the first
clock signal terminal CKB to the pull-down node PD, the
voltage division of the third transistor T3, the fourth tran-
sistor T4 and the sixth transistor T6 at the pull-down node
PD causes the ninth transistor T9 and the tenth transistor
T10 to remain in the turn-off state to ensure the charging
state of the pull-up node PU.

[0135] A low level is input via the third signal terminal
S3 to control the twelfth transistor T12 to be turned off,
and a low level is input via the fourth signal terminal S4
to control the thirteenth transistor T13, the fourteenth
transistor T14 and the fifteenth transistor T15 to be turned
off.
[0136] In the output period P2:
In S20, the pull-up control sub-circuit 20 is controlled to
be in the turn-off state under the control of a voltage on
the first node A, and the pull-down control sub-circuit 30
transmits the voltage of the third voltage terminal V3 to
the pull-down node PD under the control of a voltage
from the signal output terminal Oput.
[0137] In the output period P2, the output sub-circuit
70 transmits a clock signal (a high potential) from the
second clock signal terminal CK to the signal output ter-
minal Oput under the control of a voltage on the pull-up
node PU, to output a gate scanning signal via the signal
output terminal Oput.
[0138] Moreover, the pull-down control sub-circuit 30
transmits the low level of the third voltage terminal V3 to
the pull-down node PD under control of a high level output
from the signal output terminal Oput to control the pull-
down sub-circuit 60 to be turned off. Both the initialization
sub-circuit 80 and the residual charge elimination sub-
circuit 90 are turned off.
[0139] In some embodiments, the structures of the
sub-circuits in the above shift register are as shown in
FIG. 5, and the transistors in the respective sub-circuits
are the N-type transistors. In the output period P2, a low
level is input via the first signal terminal S1, a high level
is input via the second clock signal terminal CK, a low
level is input via the first clock signal terminal CKB, a low
level is input via the third signal terminal S3, a low level
is input via the fourth signal terminal S4, a high level is
input via the first voltage terminal V1, a high level is input
via the second voltage terminal V2, a low level is input
via the third voltage terminal V3, a low level is input via
the fourth voltage terminal V4, the pull-up node PU is at
a high level, the pull-down node PD is at a low level, and
a high level is output from the signal output terminal Oput.
[0140] In this case, since a high level is input via the
first voltage terminal V1, the first transistor T1 is turned
on, thereby transmitting the low level of the first signal
terminal S1 to the first node A to control the second tran-
sistor T2 and the fourth transistor T4 to be turned off. The
second capacitor C2 charges the pull-up node PU by
using the high level stored in the input period P1, so that
the eleventh transistor T11 remains in the turn-on state.
In this case, the high level of the second clock signal
terminal CK is transmitted to the signal output terminal
Oput via the eleventh transistor T11, and the fifth tran-
sistor T5 is controlled to be turned on. The low level of
the third voltage terminal V3 is transmitted to the pull-
down node PD via the fifth transistor T5, and the low level
of the pull-down node PD controls the ninth transistor T9
and the tenth transistor T10 to be turned off.
[0141] In addition, under the bootstrapping action of
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the second capacitor C2, the potential on the pull-up node
PU is further increased to maintain the eleventh transistor
T11 in the turn-on state, so that the high level of the sec-
ond clock signal terminal CK may be output as the gate
scanning signal to a gate line coupled to the signal output
terminal Oput.
[0142] Moreover, the sixth transistor T6 is turned on
under the control of a high level output from the second
voltage terminal V2, and a low level is input via the first
clock signal to control the third transistor T3 to be turned
off.
[0143] A low level is input via the third signal terminal
S3 to control the twelfth transistor T12 to be turned off,
and a low level is input via the fourth signal terminal S4
to control the thirteenth transistor T13, the fourteenth
transistor T14 and the fifteenth transistor T15 to be turned
off.
[0144] In the pull-down period P3:
In S30, the pull-up control sub-circuit 20 is controlled to
be in the turn-off state under the control of a voltage on
the first node A, and the pull-down control sub-circuit 30
transmits the clock signal (the high potential) from the
first clock signal terminal CKB to the pull-down node PD
under control of the first clock signal terminal CKB.
[0145] In the pull-down period P3, the pull-down sub-
circuit 60 transmits a voltage input via the third voltage
terminal V3 to the second node B under the control of a
voltage on the pull-down node PD, and after filtering the
noises in the voltage input via the second node B, the
filter sub-circuit 40 outputs the voltage to the pull-up node
PU, to control the output sub-circuit 70 to be turned off.
The pull-down sub-circuit 60 also outputs the voltage in-
put via the third voltage terminal V3 to the signal output
terminal Oput.
[0146] Moreover, the output sub-circuit 70, the initiali-
zation sub-circuit 80 and the residual charge elimination
sub-circuit 90 are all turned off.
[0147] In some embodiments, the structures of the
sub-circuits in the above shift register are as shown in
FIG. 5, and the transistors in the sub-circuits are the N-
type transistors. In the pull-down period P3, a low level
is input via the first signal terminal S1, a low level is input
via the second clock signal terminal CK, a high level is
input via the first clock signal terminal CKB, a low level
is input via the third signal terminal S3, a low level is input
via the fourth signal terminal S4, a high level is input via
the first voltage terminal V1, a high level is input via the
second voltage terminal V2, a low level is input via the
third voltage terminal V3, a low level is input via the fourth
voltage terminal V4, the pull-up node PU is at a low level,
the pull-down node PD is at a high level, and a low level
is output from the signal output terminal Oput.
[0148] In this case, since a high level is input via the
first voltage terminal V1, the first transistor T1 is turned
on, thereby transmitting the low level of the first signal
terminal S1 to the first node A to control the second tran-
sistor T2 and the fourth transistor T4 to be turned off. The
seventh transistor T7 and the sixth transistor T6 are

turned on under the control of a high level output from
the second voltage terminal V2, and the high level output
from the first clock signal terminal CKB controls the third
transistor T3 to be turned on, to transmit the high level
output from the first clock signal terminal CKB to the pull-
down node PD. The pull-down node PD controls both the
ninth transistor T9 and the tenth transistor T10 to be
turned on, and the potential on the second node B is
pulled down to the low level of the third voltage terminal
V3 via the ninth transistor T9. The low level of the second
node B is filtered by the seventh transistor T7 filter noises
and then transmitted to the pull-up node PU. That is, the
potential on the pull-up node PU is pulled down to the
low level of the third voltage terminal V3, to control the
eleventh transistor T11 to be turned off. A potential on
the signal output terminal Oput is pulled down to the low
level of the third voltage terminal V3 via the tenth tran-
sistor T10, and the fifth transistor T5 is controlled to be
turned off. The first capacitor C1 stores a high level of
the pull-down node PD, so that the pull-down node PD
is maintained at a high level for a long time.
[0149] In addition, a low level is input via the third signal
terminal S3 to control the twelfth transistor T12 to be
turned off, and a low level is input via the fourth signal
terminal S4 to control the thirteenth transistor T13, the
fourteenth transistor T14 and the fifteenth transistor T15
to be turned off.
[0150] In a case where the shift register includes the
initialization sub-circuit 80 and the residual charge elim-
ination sub-circuit 90, at a beginning or an end of an im-
age frame, as shown in FIG. 13, the driving method of
the shift register further includes a step 40 (S40).
[0151] In the initialization period:
In S40, the initialization sub-circuit 80 transmits the volt-
age of the second voltage terminal V2 to the pull-down
node PD under control of a signal from the third signal
terminal S3. The pull-down sub-circuit 60 transmits the
voltage input via the third voltage terminal V3 to the sec-
ond node B under the control of a voltage on the pull-
down node PD, and after filtering the noises in the voltage
from the second node B, the filter sub-circuit 40 transmits
the voltage to the pull-up node PU. The pull-down sub-
circuit 60 also outputs a pull-down signal input via the
third voltage terminal V3 to the signal output terminal
Oput.
[0152] In the initialization period, the initialization sub-
circuit 80, the pull-down sub-circuit 60 and the filter sub-
circuit 40 are turned on.
[0153] In some embodiments, the structures of the
sub-circuits in the above shift register are as shown in
FIG. 5, and the transistors in the sub-circuits are the N-
type transistors. In the initialization period, a low level is
input via the first signal terminal S1, a low level is input
via the second clock signal terminal CK, a low level is
input via the first clock signal terminal CKB, a high level
is input via the third signal terminal S3, a low level is input
via the fourth signal terminal S4, a high level is input via
the first voltage terminal V1, a high level is input via the
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second voltage terminal V2, a low level is input via the
third voltage terminal V3, a low level is input via the fourth
voltage terminal V4, the pull-up node PU is at a low level,
the pull-down node PD is at a high level, and a low level
is output from the signal output terminal Oput.
[0154] In this case, a high level is output from the third
signal terminal S3 to control the twelfth transistor T12 to
be turned on, to transmit the high level of the second
voltage terminal V2 to the pull-down node PD, and the
pull-down node PD controls the ninth transistor T9 and
the tenth transistor T10 to be turned on. The ninth tran-
sistor T9 transmits the low level of the third voltage ter-
minal V3 to the pull-up node PU, the tenth transistor T10
transmits the low level of the third voltage terminal V3 to
the signal output terminal Oput, to pull down both the
voltage on the pull-up node PU and the voltage on the
signal output terminal Oput to complete the initialization
of the shift register.
[0155] In the case where the shift register includes the
residual charge elimination sub-circuit 90, each time the
gate driving circuit is turned off, as shown in FIG. 14, the
driving method of the shift register further includes a step
50 (S50).
[0156] In the residual charge elimination period:
In S50, the residual charge elimination sub-circuit 90
transmits the voltage of the third voltage terminal V3 to
the pull-down node PD and the second node B under
control of the fourth signal terminal S4, and after filtering
the noises in the voltage from the second node B, the
filter sub-circuit 40 transmits the voltage to the pull-up
node PU. The residual charge elimination sub-circuit 90
also outputs the voltage of the fourth signal terminal S4
to the signal output terminal Oput.
[0157] In the residual charge elimination period, the
residual charge elimination sub-circuit 90, the pull-down
sub-circuit 60 and the filter sub-circuit 40 are turned on.
[0158] In some embodiments, the structures of the
sub-circuits in the above shift register are as shown in
FIG. 5, and the transistors in the sub-circuits are the N-
type transistors. In the residual charge elimination period,
a low level is input via the first signal terminal S1, a low
level is input via the second clock signal terminal CK, a
high level is input via the first clock signal terminal CKB,
a low level is input via the third signal terminal S3, a high
level is input via the fourth signal terminal S4, a high level
is input via the first voltage terminal V1, a high level is
input via the second voltage terminal V2, a low level is
input via the third voltage terminal V3, and a low level is
input via the fourth voltage terminal V4.
[0159] In this case, a high level is output from the fourth
signal terminal S4 to control the thirteenth transistor T13,
the fourteenth transistor T14 and the fifteenth transistor
T15 to be turned on. The fourteenth transistor T14 is
turned on to transmit the high level of the fourth signal
terminal S4 to the signal output terminal Oput. The fif-
teenth transistor T15 is turned on to transmit the low level
output from the third voltage terminal V3 to the pull-up
node PU. The thirteenth transistor T13 is turned on to

transmit the low level output from the third voltage termi-
nal V3 to the pull-down node PD, and the pull-down node
PD controls the ninth transistor T9 and the tenth transistor
T10 to be turned off.
[0160] The above is described by taking an example
in which the first input sub-circuit 10 is turned on and the
gate driving circuit performs the forward scan. In this
case, even if the shift register includes the second input
sub-circuit 50, the second input sub-circuit 50 remains in
the turn-off state in a case where the first input sub-circuit
10 is turned on.
[0161] In a case where the shift register includes the
second input sub-circuit 50, in order to achieve the re-
verse scan of the gate driving circuit, the first input sub-
circuit 10 is turned off, and the second input sub-circuit
50 is turned on. That is, a high level is input via the fourth
voltage terminal V4, a low level is input via the first voltage
terminal V1, and other signals remain unchanged.
[0162] Relative to the forward scan, a difference be-
tween the reverse scan and the forward scan is that, in
the input period P1, the second input sub-circuit 50 trans-
mits a voltage input via the second signal terminal S2 to
the first node A under the control of a voltage from the
fourth voltage terminal V4 to control the pull-up control
sub-circuit 20 to be turned on by using the voltage on the
first node A so as to transmit the voltage of the second
voltage terminal V2 to the pull-up node PU via the second
node B. Moreover, the pull-down control sub-circuit 30
transmits the voltage of the third voltage terminal V3 to
the pull-down node PD under the control of a voltage on
the first node A.
[0163] Driving processes in other periods are consist-
ent with the driving process in the periods described
above. For details, reference may be made to the fore-
going description, and details are not described here
again. With regard to the turn-ons and turn-offs of the
transistors in each period, a difference only lies in that
the eighth transistor T8 instead of the first transistor T1
is turned on, and the turn-ons and turn-offs of remaining
transistors in each period are consistent with the above,
which are not described here again.
[0164] It will be noted that, in a case where the shift
register is applied to the gate driving circuit, each image
frame includes the input period P1, the output period P2
and the pull-down period P3. The initialization period is
generally performed at the beginning or end of each im-
age frame. The residual charge elimination period is per-
formed each time the gate driving circuit is turned off.
[0165] Beneficial effects of the driving method of the
shift register provided by some embodiments of the
present disclosure are the same as the beneficial effects
of the above shift register, which are not described herein
again.
[0166] The foregoing descriptions are merely specific
implementation manners of the present disclosure, but
the protection scope of the present disclosure is not lim-
ited thereto. Any person skilled in the art could readily
conceive of changes or replacements within the technical
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scope of the present disclosure, which shall all be includ-
ed in the protection scope of the present disclosure.
Therefore, the protection scope of the present disclosure
shall be subject to the protection scope of the claims.

Claims

1. A shift register, comprising a first input sub-circuit, a
pull-up control sub-circuit and a pull-down control
sub-circuit, wherein
the first input sub-circuit is coupled to a first signal
terminal, a first voltage terminal and a first node, and
the first input sub-circuit is configured to transmit a
voltage from the first signal terminal to the first node
under control of a voltage from the first voltage ter-
minal;
the pull-up control sub-circuit is coupled to the first
node, a second voltage terminal and a second node,
and the pull-up control sub-circuit is configured to be
in a turn-on or turn-off state under control of a voltage
on the first node, and transmit a voltage from the
second voltage terminal to the second node when
the pull-up control sub-circuit is in the turn-on state;
and
the pull-down control sub-circuit is coupled to the
first node, a third voltage terminal, a first clock signal
terminal, a signal output terminal and a pull-down
node, and the pull-down control sub-circuit is config-
ured to transmit a voltage from the third voltage ter-
minal to the pull-down node under control of a voltage
on the first node, transmit the voltage from the third
voltage terminal to the pull-down node under control
of a voltage from the signal output terminal, and
transmit a voltage from the first clock signal terminal
to the pull-down node under control of a voltage from
the first clock signal terminal, wherein
the second node is coupled to a pull-up node.

2. The shift register according to claim 1, wherein the
pull-up node is configured to control the signal output
terminal of the shift register to output a gate scanning
signal, and the pull-down node is configured to stop
the signal output terminal from outputting the gate
scanning signal.

3. The shift register according to claim 1 or 2, further
comprising a filter sub-circuit and/or a second input
sub-circuit, wherein
the filter sub-circuit is coupled to the second node,
the pull-up node and the second voltage terminal,
and the filter sub-circuit is configured, under control
of the voltage from the second voltage terminal, to
filter noises in the voltage input via the second node
to the filter sub-circuit, and transmit the filter voltage
to the pull-up node; and
the second input sub-circuit is coupled to a second
signal terminal, a fourth voltage terminal and the first

node, and the second input sub-circuit is configured
to transmit a voltage from the second signal terminal
to the first node under control of a voltage from the
fourth voltage terminal.

4. The shift register according to any one of claims 1-3,
further comprising a pull-down sub-circuit and an
output sub-circuit, wherein
the pull-down sub-circuit is coupled to the pull-down
node, the second node, the signal output terminal
and the third voltage terminal, and the pull-down sub-
circuit is configured to transmit the voltage from the
third voltage terminal to the second node and the
signal output terminal under control of a voltage on
the pull-down node; and
the output sub-circuit is coupled to the pull-up node,
a second clock signal terminal and the signal output
terminal; and the output sub-circuit is configured to
output a voltage from the second clock signal termi-
nal to the signal output terminal under control of a
voltage on the pull-up node.

5. The shift register according to any one of claims 1-3,
further comprising an initialization sub-circuit and/or
a residual charge elimination sub-circuit, wherein
the initialization sub-circuit is coupled to a third signal
terminal, the second voltage terminal and the pull-
down node, and the initialization sub-circuit is con-
figured to transmit the voltage from the second volt-
age terminal to the pull-down node under control of
a voltage from the third signal terminal; and
the residual charge elimination sub-circuit is coupled
to a fourth signal terminal, the third voltage terminal,
the second node, the pull-down node and the signal
output terminal, and the residual charge elimination
sub-circuit is configured to transmit the voltage from
the third voltage terminal to the second node and the
pull-down node under control of a voltage from the
fourth signal terminal; and the residual charge elim-
ination sub-circuit is further configured to transmit
the voltage from the fourth signal terminal to the sig-
nal output terminal.

6. The shift register according to any one of claims 1-5,
wherein the first input sub-circuit includes a first tran-
sistor; and
a gate of the first transistor is coupled to the first
signal terminal, a first electrode of the first transistor
is coupled to the first voltage terminal, and a second
electrode of the first transistor is coupled to the first
node.

7. The shift register according to any one of claims 1-5,
wherein the pull-up control sub-circuit includes a sec-
ond transistor; and
a gate of the second transistor is coupled to the first
node, a first electrode of the second transistor is cou-
pled to the second voltage terminal, and a second
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electrode of the second transistor is coupled to the
second node.

8. The shift register according to any one of claims 1-5,
wherein the pull-down control sub-circuit includes a
third transistor, a fourth transistor and a fifth transis-
tor;
a gate of the third transistor is coupled to the first
clock signal terminal, a first electrode of the third tran-
sistor is coupled to the first clock signal terminal, and
a second electrode of the third transistor is coupled
to the pull-down node; and
a gate of the fourth transistor is coupled to the first
node, a first electrode of the fourth transistor is cou-
pled to the pull-down node, and a second electrode
of the fourth transistor is coupled to the third voltage
terminal; and a gate of the fifth transistor is coupled
to the signal output terminal, a first electrode of the
fifth transistor is coupled to the pull-down node, and
a second electrode of the fifth transistor is coupled
to the third voltage terminal.

9. The shift register according to claim 8, wherein the
pull-down control sub-circuit further includes a sixth
transistor; and
a gate of the sixth transistor is coupled to the second
voltage terminal, a first electrode of the sixth transis-
tor is coupled to the first clock signal terminal, and a
second electrode of the sixth transistor is coupled to
the gate of the third transistor.

10. The shift register according to claim 8 or 9, wherein
the pull-down control sub-circuit further includes a
first capacitor; and
a first electrode of the first capacitor is coupled to
the pull-down node, and a second electrode of the
first capacitor is coupled to the third voltage terminal.

11. The shift register according to claim 3, wherein in a
case where the shift register comprises the filter sub-
circuit, the filter sub-circuit includes a seventh tran-
sistor; and
a gate of the seventh transistor is coupled to the sec-
ond voltage terminal, a first electrode of the seventh
transistor is coupled to the second node, and a sec-
ond electrode of the seventh transistor is coupled to
the pull-up node.

12. The shift register according to claim 3, wherein in a
case where the shift register comprises the second
input sub-circuit, the second input sub-circuit in-
cludes an eighth transistor; and
a gate of the eighth transistor is coupled to the sec-
ond signal terminal, a first electrode of the eighth
transistor is coupled to the first node, and a second
electrode of the eighth transistor is coupled to the
fourth voltage terminal.

13. The shift register according to claim 4, wherein the
pull-down sub-circuit includes a ninth transistor and
a tenth transistor, and the output sub-circuit includes
an eleventh transistor and a second capacitor;
a gate of the ninth transistor is coupled to the pull-
down node, a first electrode of the ninth transistor is
coupled to the second node, and a second electrode
of the ninth transistor is coupled to the third voltage
terminal;
a gate of the tenth transistor is coupled to the pull-
down node, a first electrode of the tenth transistor is
coupled to the signal output terminal, and a second
electrode of the tenth transistor is coupled to the third
voltage terminal;
a first electrode of the second capacitor is coupled
to the pull-up node, and a second electrode of the
second capacitor is coupled to the signal output ter-
minal; and
a gate of the eleventh transistor is coupled to the
pull-up node, a first electrode of the eleventh tran-
sistor is coupled to the second clock signal terminal,
and a second electrode of the eleventh transistor is
coupled to the signal output terminal.

14. The shift register according to claim 5, wherein in a
case where the shift register comprises the initiali-
zation sub-circuit, the initialization sub-circuit in-
cludes a twelfth transistor; and
a gate of the twelfth transistor is coupled to the third
signal terminal, a first electrode of the twelfth tran-
sistor is coupled to the pull-down node, and a second
electrode of the twelfth transistor is coupled to the
second voltage terminal.

15. The shift register according to claim 5, wherein in a
case where the shift register comprises the residual
charge elimination sub-circuit, the residual charge
elimination sub-circuit includes a thirteenth transis-
tor, a fourteenth transistor and a fifteenth transistor;
a gate of the thirteenth transistor is coupled to the
fourth signal terminal, a first electrode of the thir-
teenth transistor is coupled to the pull-down node,
and a second electrode of the thirteenth transistor is
coupled to the third voltage terminal;
a gate of the fourteenth transistor is coupled to the
fourth signal terminal, a first electrode of the four-
teenth transistor is coupled to the signal output ter-
minal, and a second electrode of the fourteenth tran-
sistor is coupled to the fourth signal terminal; and
a gate of the fifteenth transistor is coupled to the
fourth signal terminal, a first electrode of the fifteenth
transistor is coupled to the second node, and a sec-
ond electrode of the fifteenth transistor is coupled to
the third voltage terminal.

16. A gate driving circuit, comprising at least two stages
of shift registers coupled in cascade according to
any one of claims 1-15, wherein

31 32 



EP 3 723 079 A1

19

5

10

15

20

25

30

35

40

45

50

55

a first signal terminal of a first-stage shift register is
coupled to a start signal terminal; and
a first signal terminal of each stage of shift register
except for the first-stage shift register is coupled to
a signal output terminal of a shift register in a previ-
ous stage.

17. The gate driving circuit according to claim 16, where-
in in a case where each stage of shift register in-
cludes a second signal input sub-circuit, a second
signal terminal of each stage of shift register except
for a last-stage shift register is coupled to a signal
output terminal of a shift register in a next stage; and
a second signal terminal of the last-stage shift reg-
ister is coupled to the start signal terminal or a reset
signal terminal.

18. The gate driving circuit according to claim 16, where-
in in a case where each stage of shift register in-
cludes an output sub-circuit,
first clock signal terminal(s) in odd-numbered
stage(s) of shift register(s) are coupled to a first clock
signal line, and second clock signal terminal(s) in the
odd-numbered stage(s) of shift register(s) are cou-
pled to a second clock signal line; and first clock sig-
nal terminal(s) in even-numbered stage(s) of shift
register(s) are coupled to the second clock signal
line, and second clock signal terminal(s) in the even-
numbered stage(s) of shift register(s) are coupled to
the first clock signal line.

19. A display device, characterized in that the display
device comprises the gate driving circuit according
to any one of claims 16-18.

20. A driving method of the shift register unit according
to any one of claims 1-15, the driving method com-
prising:
in an input period:

transmitting, by the first input sub-circuit, a volt-
age from the first signal terminal to a first node
under control of a voltage from the first voltage
terminal to control the pull-up control sub-circuit
to be turned on by using the voltage on the first
node to transmit a voltage from the second volt-
age terminal to the pull-up node via the second
node; and transmitting, by the pull-down control
sub-circuit, a voltage from the third voltage ter-
minal to the pull-down node under control of the
voltage on the first node;
in an output period:

controlling the pull-up control sub-circuit to
be in a turn-off state under control of a volt-
age on the first node; and transmitting, by
the pull-down control sub-circuit, the volt-
age from the third voltage terminal to the

pull-down node under control of a voltage
from the signal output terminal; and
in a pull-down period:
controlling the pull-up control sub-circuit to
be in the turn-off state under control of a
voltage on the first node; and transmitting,
by the pull-down control sub-circuit, a clock
signal from the first clock signal terminal to
the pull-down node under control of the first
clock signal terminal.

21. The driving method according to claim 20, wherein
in a case where the shift register includes a filter sub-
circuit, a pull-down sub-circuit and an output sub-
circuit,
in the input period, the method further comprises:

filtering, by the filter sub-circuit, filtering noises
in a voltage from the second node, and trans-
mitting, by the filter sub-circuit, the filtered volt-
age to the pull-up node;
in the output period, the method further compris-
es:

transmitting, by the output sub-circuit, a
clock signal from a second clock signal ter-
minal to the signal output terminal under
control of a voltage on the pull-up node to
output a gate scanning signal via the signal
output terminal; and
in the pull-down period, the method further
comprises:
transmitting, by the pull-down sub-circuit,
the voltage from the third voltage terminal
to the second node under control of a volt-
age on the pull-down node; filtering, by the
filter sub-circuit, noises in the voltage from
the second node, and transmitting, by the
filter sub-circuit, the filtered volatge to the
pull-up node to control the output sub-circuit
to be turned off; and outputting, by the pull-
down sub-circuit, the voltage from the third
voltage terminal to the signal output termi-
nal.

22. The driving method according to claim 21, wherein
in a case where the shift register includes an initial-
ization sub-circuit and a residual charge elimination
sub-circuit,
the method further comprises:
in an initialization period:

transmitting, by the initialization sub-circuit, the
voltage from the second voltage terminal to the
pull-down node under control of a signal from a
third signal terminal; and
transmitting, by the pull-down sub-circuit, the
voltage from the third voltage terminal to the sec-
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ond node under control of a voltage on the pull-
down node; filtering, by the filter sub-circuit,
noises in the voltage from the second node, and
transmitting, by the filter sub-circuit, the filtered
voltage to the pull-up node; and outputting, by
the pull-down sub-circuit, the voltage from the
third voltage terminal to the signal output termi-
nal; and
in a residual charge elimination period:
transmitting, by the residual charge elimination
sub-circuit, the voltage from the third voltage ter-
minal to the pull-down node and the second
node under control of a signal from a fourth sig-
nal terminal; filtering, by the filter sub-circuit,
noises in the voltage from the second node, and
transmitting, by the filter sub-circuit, the filtered
voltage, to the pull-up node; and outputting, by
the residual charge elimination sub-circuit, a
voltage from the fourth signal terminal to the sig-
nal output terminal.

23. A driving method of the shift register unit according
to any one of claims 2-15, wherein in a case where
the shift register includes a second input sub-circuit,
the driving method comprises:
in an input period:

transmitting, by the second input sub-circuit, a
voltage input via a second signal terminal to the
first node under control of a voltage from a fourth
voltage terminal to control the pull-up control
sub-circuit to be turned on by using the voltage
on the first node to transmit the voltage from the
second voltage terminal to the pull-up node via
the second node; and transmitting, by the pull-
down control sub-circuit, the voltage from the
third voltage terminal to the pull-down node un-
der control of the voltage on the first node;
in an output period:

controlling the pull-up control sub-circuit to
be in the turn-off state under control of a
voltage on the first node; and transmitting,
by the pull-down control sub-circuit, the volt-
age from the third voltage terminal to the
pull-down node under control of a voltage
from the signal output terminal; and
in a pull-down period:
controlling the pull-up control sub-circuit to
be in the turn-off state under control of a
voltage on the first node; and transmitting,
by the pull-down control sub-circuit, a clock
signal from the first clock signal terminal to
the pull-down node under control of the first
clock signal terminal.
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