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

(57) The present disclosure provides a shift register,
its driving method, a gate driver circuit and a display de-
vice. The shift register includes an input module, a reset-
ting module, a touch switching module, a node control
module, a first output module and a second output mod-
ule. In the shift register, through the cooperation of the

above six modules, it is able to provide a touch stage
between any two adjacent time periods of a display stage,
it enables a driving signal output end of the shift register
to output a DC signal at the touch stage, and enable the
gate driver circuit to achieve a display function after the
touch stage is ended.



EP 3 346 458 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims a priority of the
Chinese patent application No.201510560839.5 filed on
September 6, 2015, which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

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

BACKGROUND

[0003] For a thin film transistor (TFT) display panel,
usually a gate driving signal is applied by a gate driver
circuit to a gate electrode of each TFT at a pixel region.
The gate driver circuit may be formed on an array sub-
strate of the display panel through an array process, i.e.,
a Gate Driver on Array (GOA) process. Through this in-
tegration process, it is able to reduce the production cost
and save a wiring space for a bonding region and a fan-
out region for a gate integrated circuit (IC), thereby to
enable to provide the display panel with a narrow bezel.
[0004] Currently, a conventional gate driver circuit con-
sists of a plurality of shift registers connected to each
other in a cascaded manner, and a gate scanning signal
is applied by the shift registers to gate lines on the display
panel sequentially. For a display device where a touch
function and a display function are driven in a time-divi-
sion manner, in order to provide a plurality of touch pe-
riods within a period for displaying one image frame, usu-
ally it is required to connect a plurality of gate driver cir-
cuits in a cascaded manner. Each gate driver circuit is
merely connected to several corresponding gate lines,
and the touch periods are provided within the period for
displaying one image frame through controlling a se-
quence of start triggering signals applied to gate driver
circuits. However, the more the touch periods to be pro-
vided within the period for displaying one image frame,
the more the control signals and the control lines. At this
time, the circuit is too complex to provide the narrow bez-
el. In addition, the touch periods can merely be provided
within a fixed time period, and thus cannot be flexibly
adjusted.

SUMMARY

[0005] An object of the present disclosure is to provide
a shift register, its driving method, a gate driver circuit
and a display device, so as to provide a simple structure
for a narrow bezel, and provide a touch period within any
display period.
[0006] In one aspect, the present disclosure provides
in some embodiments a shift register, including an input

module, a resetting module, a touch switching module,
a node control module, a first output module and a second
output module. A first end of the input module is config-
ured to receive an input signal, a second end thereof is
configured to receive a first clock signal, and a third end
thereof is connected to a first node. The input module is
configured to enable the first node to be at a first potential
in the case that the input signal and the first clock signal
are both at the first potential. A first end of the resetting
module is configured to receive a resetting signal, a sec-
ond end thereof is configured to receive a third clock sig-
nal, and a third end thereof is connected to the first node.
The resetting module is configured to enable the first
node to be at the first potential in the case that the reset-
ting signal and the third clock signal are both at the first
potential. A first end of the touch switching module is
configured to receive a first touch-control signal, a sec-
ond end thereof is connected to the first node, and a third
end thereof is connected to a second node. The touch
switching module is configured to, under the control of
the first touch-control signal, enable the first node to be
electrically connected to the second node at a display
stage, and enable the first node to be electrically discon-
nected from the second node at a touch stage. A first end
of the node control module is configured to receive a
direct current (DC) signal, a second end thereof is con-
figured to receive a fourth clock signal, a third end thereof
is configured to receive a second touch-control signal, a
fourth end thereof is connected to the first node, a fifth
end thereof is connected to the second node, and a sixth
end thereof is connected to a third node. The node control
module is configured to apply the DC signal to the first
node in the case that the third node is at the first potential,
apply the fourth clock signal to the third node in the case
that the fourth clock signal is at the first potential, apply
the second touch-control signal to the third node in the
case that the second node is at the first potential, and
maintain a voltage difference between the first end of the
node control module and the third node to be a voltage
difference within a previous time period in the case that
the third node is in a floating state. A first end of the first
output module is connected to the second node, a second
end thereof is configured to receive a second clock signal,
and a third end thereof is connected to a driving signal
output end of the shift register. The first output module
is configured to apply the second clock signal to the driv-
ing signal output end in the case that the second node
is at the first potential, and maintain a voltage difference
between the second node and the driving signal output
end to be the voltage difference within the previous time
period in the case that the second node is in a floating
state. A first end of the second output module is connect-
ed to the third node, a second end thereof is configured
to receive the DC signal, and a third end thereof is con-
nected to the driving signal output end. The second out-
put module is configured to apply the DC signal to the
driving signal output end in the case that the third node
is at the first potential. In the case that a valid pulse signal
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of the input signal is at a high potential, the first potential
is a high potential, the DC signal is at a low potential, and
the second touch-control signal is at a low potential at
the display stage and a high potential at the touch stage.
In the case that the valid pulse signal of the input signal
is at a low potential, the first potential is a low potential,
the DC signal is at a high potential, and the second touch-
control signal is at a high potential at the display stage
and a low potential at the touch stage.
[0007] Optionally, the shift register further includes a
third output module, a first end of which is configured to
receive a third touch-control signal, a second end of
which is configured to receive the DC signal, and a third
end of which is connected to the driving signal output
end. The third output module is configured to apply the
DC signal to the driving signal output end at the touch
stage under the control of the third touch-control signal.
[0008] Optionally, the input module includes a first
switch transistor, a drain electrode of which is connected
to the first node. A gate electrode of the first switch tran-
sistor is configured to receive the input signal and a
source electrode thereof is configured to receive the first
clock signal, or the gate electrode of the first switch tran-
sistor is configured to receive the first clock signal and
the source electrode thereof is configured to receive the
input signal.
[0009] Optionally, the resetting module includes a sec-
ond switch transistor, a drain electrode of which is con-
nected to the first node. A gate electrode of the second
switch transistor is configured to receive the resetting
signal and a source electrode thereof is configured to
receive the third clock signal, or the gate electrode of the
second switch transistor is configured to receive the third
clock signal and the source electrode thereof is config-
ured to receive the resetting signal.
[0010] Optionally, the touch switching module includes
a third switch transistor, a gate electrode of which is con-
figured to receive the first touch-control signal, a source
electrode of which is connected to the first node, and a
drain electrode of which is connected to the second node.
[0011] Optionally, the node control module includes a
fourth switch transistor, a fifth switch transistor, a sixth
switch transistor and a first capacitor. A gate electrode
of the fourth switch transistor is connected to the third
node, a source electrode thereof is configured to receive
the DC signal, and a drain electrode thereof is connected
to the first node. A gate electrode and a source electrode
of the fifth switch transistor are configured to receive the
fourth clock signal, and a drain electrode thereof is con-
nected to the third node. A gate electrode of the sixth
switch transistor is connected to the second node, a
source electrode thereof is configured to receive the sec-
ond touch-control signal, and a drain electrode thereof
is connected to the third node. One end of the first ca-
pacitor is connected to the third node, and the other end
thereof is configured to receive the DC signal.
[0012] Optionally, the first output module includes a
seventh switch transistor and a second capacitor. A gate

electrode of the seventh switch transistor is connected
to the second node, a source electrode thereof is config-
ured to receive the second clock signal, and a drain elec-
trode thereof is connected to the driving signal output
end. One end of the second capacitor is connected to
the second node, and the other end thereof is connected
to the driving signal output end.
[0013] Optionally, the second output module includes
an eighth switch transistor, a gate electrode of which is
connected to the third node, a source electrode of which
is configured to receive the DC signal, and a drain elec-
trode of which is connected to the driving signal output
end.
[0014] Optionally, the third output module includes a
ninth switch transistor, a gate electrode of which is con-
figured to receive the third touch-control signal, a source
electrode of which is configured to receive the DC signal,
and a drain electrode of which is connected to the driving
signal output end.
[0015] Optionally, in the case that the valid pulse signal
of the input signal is a high potential, all of the switch
transistors are N-type transistors, and in the case that
the valid pulse signal of the input signal is a low potential,
all of the switch transistors are P-type transistors.
[0016] In another aspect, the present disclosure pro-
vides in some embodiments a gate driver circuit including
a plurality of the above-mentioned shift registers con-
nected to each other in a cascaded manner. An input
signal is applied to a first-level shift register through a
start signal end. Apart from the first-level shift register,
an input signal is applied to a current-level shift register
through a driving signal output end of a previous-level
shift register. Apart from a last-level shift register, a re-
setting signal is applied to the current-level shift register
through a driving signal output end of a next-level shift
register.
[0017] In yet another aspect, the present disclosure
provides in some embodiments a display device includ-
ing the above-mentioned gate driver circuit.
[0018] In still yet another aspect, the present disclosure
provides in some embodiments a method for driving the
above-mentioned shift register, including a display stage
and a touch stage. The display stage includes a first
stage, a second stage, a third stage and a fourth stage.
[0019] At the first stage, the input module is configured
to apply the first clock signal to the first node under the
control of the input signal, the touch switching module is
configured to, under the control of the first touch-control
signal, enable the first node to be electrically connected
to the second node and apply a potential at the first node
to the second node, the node control module is config-
ured to, under the control of the potential at the second
node, apply the second touch-control signal to the third
node, and the first output module is configured to, under
the control of the potential at the second node, apply the
second clock signal to the driving signal output end.
[0020] At the second stage, the second node is in a
floating state, the first output module is configured to
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maintain a voltage difference between the second node
and the driving signal output end to be a voltage differ-
ence within a previous time period, and under the control
of the potential at the second node, apply the second
clock signal to the driving signal output end, and the node
control module is configured to, under the control of the
potential at the second node, apply the second touch-
control signal to the third node.
[0021] At the third stage, the resetting module is con-
figured to, under the control of the resetting signal, apply
the third clock signal to the first node, the touch switching
module is configured to, under the control of the first
touch-control signal, enable the first node to be electri-
cally connected to the second node and apply the poten-
tial at the first node to the second node, the node control
module is configured to, under the control of the potential
at the second node, apply the second touch-control sig-
nal to the third node, and the first output module is con-
figured to, under the control of the potential at the second
node, apply the second clock signal to the driving signal
output end.
[0022] At the fourth stage, the node control module is
configured to, under the control of the fourth clock signal,
apply the fourth clock signal to the third node and, under
the control of the potential at the third node, apply the
DC signal to the first node, the touch switching module
is configured to, under the control of the first touch-control
signal, enable the first node to be electrically connected
to the second node and apply the potential at the first
node to the second node, and the second output module
is configured to, under the control of the potential at the
third node, apply the DC signal to the driving signal output
end.
[0023] At the touch stage, the touch switching module
is configured to, under the control of the first control sig-
nal, enable the first node to be electrically disconnected
from the second node, and the second node is in a floating
stage such that the first output module is configured to
maintain a voltage difference between the second node
and the driving signal output end to be the voltage differ-
ence within the previous time period and the node control
module is configured to, under the control of the potential
at the second node, apply the second touch-control sig-
nal to the third node, or the third node is in a floating state
such that the node control module is configured to main-
tain a voltage difference between the first end of the node
control module and the third node to be the voltage dif-
ference within the previous time period, and the second
output module is configured to, under the control of the
potential at the third node, apply the DC signal to the
driving signal output end.
[0024] Optionally, the touch stage is capable of being
provided between any two adjacent ones of the first
stage, the second stage, the third stage and the fourth
stage of the display stage, or after the fourth stage of the
display stage.
[0025] Optionally, in the case that the touch stage is
provided between the first stage and the second stage,

or between the second stage and the third stage, or be-
tween the third stage and the fourth stage, the touch
switching module is configured to, under the control of
the first touch-control signal, enable the first node to be
electrically disconnected from the second node, the sec-
ond node is in the floating state such that the first output
module is configured to maintain the voltage difference
between the second node and the driving signal output
end to be the voltage difference within the previous time
period and the node control module is configured to, un-
der the control of the potential at the second node, apply
the second touch-control signal to the third node, and the
second output module is configured to, under the control
of the potential at the third node, apply the DC signal to
the driving signal output end. In the case that the touch
stage is provided after the fourth stage, the touch switch-
ing module is configured to, under the control of the first
touch-control signal, enable the first node to be electri-
cally disconnected from the second node, the third node
is in the floating state such that the node control module
is configured to maintain the voltage difference between
the first end of the node control module and the third node
to be the voltage difference within the previous time pe-
riod, and the second output module is configured to, un-
der the control of the potential at the third node, apply
the DC signal to the driving signal output end.
[0026] According to the shift register, its driving meth-
od, the gate driver circuit and the display device in the
embodiments of the present disclosure, the shift register
includes the input module, the resetting module, the
touch switching module, the node control module, the
first output module and the second output module. The
input module is configured to adjust the potential at the
first node through the input signal and the first clock sig-
nal, and the resetting module is configured to adjust the
potential at the first node through the resetting signal and
the third clock signal. The touch switching module is con-
figured to, under the control of the first touch-control sig-
nal, enable the first node to be electrically connected to
the second node at the display stage, and enable the first
node to be electrically disconnected from the second
node at the touch stage. The node control module is con-
figured to adjust the potential at the first node and the
potential at the third node through the DC signal, the
fourth clock signal, the second touch-control signal, the
potential at the second node and the potential at the third
node. The first output module is configured to adjust the
potential at the driving signal output end through the sec-
ond clock signal and the potential at the second node.
The second output module is configured to adjust the
potential at the driving signal output end through the DC
signal and the potential at the third node. In the shift reg-
ister, through the cooperation of the above six modules,
it is able to provide the touch stage between any two
adjacent time periods of the display stage, so as to enable
the driving signal output end of the shift register to output
the DC signal at the touch stage, and enable to continue
to achieve a display function after the touch stage is end-
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ed. As a result, it is able to provide the shift register with
a simple structure for the narrow bezel, and to provide
the touch period within any display period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] In order to illustrate the technical solutions in
the embodiments of the present disclosure or the related
art in a clearer manner, the drawings desired for the
present disclosure or the related art will be described
briefly hereinafter. Obviously, the following drawings
merely relate to parts of the embodiments of the present
disclosure, and a person skilled in the art may, without
any creative effort, acquire the other drawings based on
these drawings.

Fig.1a is a schematic view showing a shift register
according to some embodiments of the present dis-
closure;
Fig.1b is a schematic view showing another shift reg-
ister according to some embodiments of the present
disclosure;
Fig.2a is a specific schematic view showing the shift
register in Fig.1a;
Fig.2b is another specific schematic view showing
the shift register in Fig.1a;
Fig.3a is a specific schematic view showing the shift
register in Fig.1b;
Fig.3b is another specific schematic view showing
the shift register in Fig.1b;
Fig.3c is yet another specific schematic view show-
ing the shift register in Fig.1b;
Fig.3d is still yet another specific schematic view
showing the shift register in Fig.1b;
Fig.4a is still yet another specific schematic view
showing the shift register in Fig.1b;
Fig.4b is still yet another specific schematic view
showing the shift register in Fig.1b;
Figs.5a-5e are timing sequence diagrams of the shift
register in Fig.2a;
Fig.6 is a schematic view showing a gate driver circuit
having a unidirectional scanning function according
to some embodiments of the present disclosure;
Fig.7a is a partial timing sequence diagram of the
gate driver circuit in Fig.6 during forward scanning;
and
Fig.7b is a partial timing sequence diagram of the
gate driver circuit in Fig.6 during backward scanning.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] In order to make the objects, the technical so-
lutions and the advantages of the present disclosure
more apparent, the present disclosure will be described
hereinafter in a clear and complete manner in conjunction
with the drawings and embodiments. Obviously, the fol-
lowing embodiments merely relate to a part of, rather
than all of, the embodiments of the present disclosure,

and based on these embodiments, a person skilled in
the art may, without any creative effort, obtain the other
embodiments, which also fall within the scope of the
present disclosure.
[0029] Unless otherwise defined, any technical or sci-
entific term used herein shall have the common meaning
understood by a person of ordinary skills. Such words as
"first" and "second" used in the specification and claims
are merely used to differentiate different components
rather than to represent any order, number or impor-
tance. Similarly, such words as "one" or "a" are merely
used to represent the existence of at least one member,
rather than to limit the number thereof. Such words as
"connect" or "connected to" may include electrical con-
nection, direct or indirect, rather than to be limited to phys-
ical or mechanical connection. Such words as "on", "un-
der", "left" and "right" are merely used to represent rela-
tive position relationship, and when an absolute position
of the object is changed, the relative position relationship
will be changed too.
[0030] The shift register, its driving method, the gate
driver circuit and the display device in the embodiments
of the present disclosure will be described herein after in
conjunction with the drawings.
[0031] As shown in Fig.1a, the present disclosure pro-
vides in some embodiments a shift register, which in-
cludes an input module 1, a resetting module 2, a touch
switching module 3, a node control module 4, a first out-
put module 5 and a second output module 6. A first end
of the input module 1 is configured to receive an input
signal Input, a second end thereof is configured to receive
a first clock signal CK1, and a third end thereof is con-
nected to a first node A. The input module 1 is configured
to enable the first node A to be at a first potential in the
case that the input signal Input and the first clock signal
CK1 are both at the first potential.
[0032] A first end of the resetting module 2 is config-
ured to receive a resetting signal Reset, a second end
thereof is configured to receive a third clock signal CK3,
and a third end thereof is connected to the first node A.
The resetting module 2 is configured to enable the first
node A to be at the first potential in the case that the
resetting signal Reset and the third clock signal CK3 are
both at the first potential.
[0033] A first end of the touch switching module 3 is
configured to receive a first touch-control signal G1, a
second end thereof is connected to the first node A, and
a third end thereof is connected to a second node B. The
touch switching module 3 is configured to, under the con-
trol of the first touch-control signal G1, enable the first
node A to be electrically connected to the second node
B at a display stage, and enable the first node A to be
electrically disconnected from the second node B at a
touch stage.
[0034] A first end of the node control module 4 is con-
figured to receive a DC signal V, a second end thereof
is configured to receive a fourth clock signal CK4, a third
end thereof is configured to receive a second touch-con-
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trol signal G2, a fourth end thereof is connected to the
first node A, a fifth end thereof is connected to the second
node B, and a sixth end thereof is connected to a third
node C. The node control module 4 is configured to apply
the DC signal V to the first node A in the case that the
third node C is at the first potential, apply the fourth clock
signal CK4 to the third node C in the case that the fourth
clock signal CK4 is at the first potential, apply the second
touch-control signal G2 to the third node C in the case
that the second node B is at the first potential, and main-
tain a voltage difference between the first end of the node
control module 4 and the third node C to be a voltage
difference within a previous time period in the case that
the third node C is in a floating state.
[0035] A first end of the first output module 5 is con-
nected to the second node B, a second end thereof is
configured to receive a second clock signal CK2, and a
third end thereof is connected to a driving signal output
end Output of the shift register. The first output module
5 is configured to apply the second clock signal CK2 to
the driving signal output end Output in the case that the
second node B is at the first potential, and maintain a
voltage difference between the second node B and the
driving signal output end Output to be the voltage differ-
ence within the previous time period in the case that the
second node B is in a floating state.
[0036] A first end of the second output module 6 is
connected to the third node C, a second end thereof is
configured to receive the DC signal V, and a third end
thereof is connected to the driving signal output end Out-
put. The second output module 6 is configured to apply
the DC signal V to the driving signal output end Output
in the case that the third node C is at the first potential.
[0037] In the case that a valid pulse signal of the input
signal Input is at a high potential, the first potential is a
high potential, the DC signal is at a low potential, and the
second touch-control signal G2 is at a low potential at
the display stage and a high potential at the touch stage.
In the case that the valid pulse signal of the input signal
Input is at a low potential, the first potential is a low po-
tential, the DC signal V is at a high potential, and the
second touch-control signal G2 is at a high potential at
the display stage and a low potential at the touch stage.
[0038] According to the shift register in the embodi-
ments of the present disclosure, the shift register includes
the input module, the resetting module, the touch switch-
ing module, the node control module, the first output mod-
ule and the second output module. The input module is
configured to adjust the potential at the first node through
the input signal and the first clock signal, and the resetting
module is configured to adjust the potential at the first
node through the resetting signal and the third clock sig-
nal. The touch switching module is configured to, under
the control of the first touch-control signal, enable the
first node to be electrically connected to the second node
at the display stage, and enable the first node to be elec-
trically disconnected from the second node at the touch
stage. The node control module is configured to adjust

the potentials at the first node and the third node through
the DC signal, the fourth clock signal, the second touch-
control signal, the potential at the second node and the
potential at the third node. The first output module is con-
figured to adjust the potential at the driving signal output
end through the second clock signal and the potential at
the second node. The second output module is config-
ured to adjust the potential at the driving signal output
end through the DC signal and the potential at the third
node. In the shift register, through the cooperation of the
above six modules, it is able to provide the touch stage
between any two adjacent time periods of the display
stage, so as to enable the driving signal output end of
the shift register to output the DC signal at the touch
stage, and enable the gate driver circuit to continue to
achieve a display function after the touch stage is ended.
As a result, it is able to provide the shift register with a
simple structure for the narrow bezel, and to provide the
touch period within any display period.
[0039] It should be appreciated that, in the shift regis-
ter, at the display stage, the first, second, third and fourth
clock signals may have an identical period and an iden-
tical duty ratio.
[0040] In the case that the valid pulse signal of the input
signal is at a high potential, a rising edge of the input
signal is flush with a rising edge of the first clock signal,
a rising edge of the resetting signal is flush with a rising
edge of the third clock signal, a falling edge of the first
clock signal is flush with a rising edge of the second clock
signal and a falling edge of the input signal, a falling edge
of the second clock signal is flush with the rising edge of
the third clock signal, a falling edge of the third clock
signal is flush with a rising edge of the fourth clock signal
and a falling edge of the resetting signal, a falling edge
of the fourth clock signal is flush with the rising edge of
the first clock signal, and all of the signals have a duty
ratio of 0.25. In the case that the valid pulse signal of the
input signal is at a low potential, the falling edge of the
input signal is flush with the falling edge of the first clock
signal, the falling edge of the resetting signal is flush with
the falling edge of the third clock signal, the rising edge
of the first clock signal is flush with the falling edge of the
second clock signal and the rising edge of the input sig-
nal, the rising edge of the second clock signal is flush
with the falling edge of the third clock signal, the rising
edge of the third clock signal is flush with the falling edge
of the fourth clock signal and the rising edge of the re-
setting signal, the rising edge of the fourth clock signal
is flush with the falling edge of the first clock signal, and
all of the signals have a duty ratio of 0.75.
[0041] In order to ensure the potential at the driving
signal output end Output at the touch stage of the shift
register, as shown in Fig.1b, the shift register may further
include a third output module 7, a first end of which is
configured to receive a third touch-control signal CK3, a
second end of which is configured to receive the DC sig-
nal V, and a third end of which is connected to the driving
signal output end Output. The third output module 7 is
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configured to apply the DC signal V to the driving signal
output end Output at the touch stage under the control
of the third touch-control signal CK3.
[0042] The present disclosure will be described here-
inafter in more details in conjunction with the embodi-
ments. It should be appreciated that, the following em-
bodiments are merely for illustrative purposes, but shall
not be used to limit the scope of the present disclosure.
[0043] Optionally, in the shift register, as shown in
Figs.2a-4b, the input module 1 may include a first switch
transistor T1, a drain electrode of which is connected to
the first node A.
[0044] As shown in Figs.2a-3d, a gate electrode of the
first switch transistor T1 is configured to receive the input
signal Input and a source electrode thereof is configured
to receive the first clock signal CK1, or as shown in
Figs.4a and 4b, the gate electrode of the first switch tran-
sistor T1 is configured to receive the first clock signal
CK1 and the source electrode thereof is configured to
receive the input signal Input.
[0045] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the first switch transistor T1 may be an N-type switch
transistor, and in the case that the valid pulse signal of
the input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the first switch transistor T1 may
be a P-type switch transistor. The structure of the first
switch transistor T1 is not particularly defined herein.
[0046] Further, during the implementation, in the case
that the input signal Input and the first clock signal CK1
are both at the first potential, the first node A may be at
the first potential through the first switch transistor T1.
[0047] The above is merely an example of the structure
of the input module in the shift register. During the im-
plementation, the input module may be of any other
known structure for a person skilled in the art under the
teaching of the present disclosure, which will not be par-
ticularly defined herein.
[0048] Optionally, in the shift register, as shown in
Figs.2a-4b, the resetting module 2 may include a second
switch transistor T2, a drain electrode of which is con-
nected to the first node A.
[0049] As shown in Figs.2a-3d, a gate electrode of the
second switch transistor T2 is configured to receive the
resetting signal Reset and a source electrode thereof is
configured to receive the third clock signal CK3, or as
shown in Figs.4a and 4b, the gate electrode of the second
switch transistor T2 is configured to receive the third clock
signal CK3 and the source electrode thereof is configured
to receive the resetting signal Reset.
[0050] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the second switch transistor T2 may be an N-type switch
transistor, or in the case that the valid pulse signal of the
input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the second switch transistor T2

may be a P-type switch transistor. The structure of the
second switch transistor T2 is not particularly defined
herein.
[0051] Further, during the implementation, in the case
that the resetting signal Reset and the third clock signal
CK3 are both at the first potential, the first node A may
be at the first potential through the second switch tran-
sistor T2.
[0052] The above is merely an example of the structure
of the resetting module in the shift register, and during
the implementation, the resetting module may be of any
other known structure for a person skilled in the art under
the teaching of the present disclosure, which will not be
particularly defined herein.
[0053] Optionally, in the shift register, as shown in
Figs.2a-4b, the touch switching module 3 may include a
third switch transistor T3, a gate electrode of which is
configured to receive the first touch-control signal G1, a
source electrode of which is connected to the first node
A, and a drain electrode of which is connected to the
second node B.
[0054] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the third switch transistor T3 may be an N-type switch
transistor, or in the case that the valid pulse signal of the
input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the third switch transistor T3 may
be a P-type switch transistor. The structure of the third
switch transistor T3 is not particularly defined herein.
[0055] Further during the implementation, the third
switch transistor T3 is in an on state at the display stage
under the control of the first touch-control signal G1 so
as to enable the first node A to be electrically connected
to the second node B. In addition, the third switch tran-
sistor T3 is in an off state at the touch stage under the
control of the first touch-control signal G1, so as to enable
the first node A to be electrically disconnected from the
second node B.
[0056] The above is merely an example of the structure
of the touch switching module in the shift register, and
during the implementation, the touch switching module
may be of any other known structure for a person skilled
in the art under the teaching of the present disclosure,
which will not be particularly defined herein.
[0057] Optionally, in the shift register, as shown in
Figs.2a-4b, the node control module 4 may include a
fourth switch transistor T4, a fifth switch transistor T5, a
sixth switch transistor T6 and a first capacitor C1. A gate
electrode of the fourth switch transistor T4 is connected
to the third node C, a source electrode thereof is config-
ured to receive the DC signal V, and a drain electrode
thereof is connected to the first node A. A gate electrode
and a source electrode of the fifth switch transistor T5
are configured to receive the fourth clock signal CK4, and
a drain electrode thereof is connected to the third node
C. A gate electrode of the sixth switch transistor T6 is
connected to the second node B, a source electrode
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thereof is configured to receive the second touch-control
signal G2, and a drain electrode thereof is connected to
the third node C. One end of the first capacitor C1 is
connected to the third node C, and the other end thereof
is configured to receive the DC signal V.
[0058] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the fourth switch transistor T4, the fifth switch transistor
T5 and the sixth switch transistor T6 may be N-type
switch transistors, or in the case that the valid pulse signal
of the input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the fourth switch transistor T4,
the fifth switch transistor T5 and the sixth switch transistor
T6 may be P-type switch transistors. The structure of the
fourth switch transistor T4 is not particularly defined here-
in.
[0059] Further, during the implementation, in the case
that the fourth switch transistor T4 is in the on state under
the control of the potential at the third node C, the DC
signal V may be applied to the first node A. In the case
that the fifth switch transistor T5 is in the on state under
the control of the fourth clock signal CK4, the fourth clock
signal CK4 may be applied to the third node C. In the
case that the sixth switch transistor T6 is in the on state
under the control of the second node B, the second touch-
control signal G2 may be applied to the third node C. In
the case that the third node C is in the floating state, due
to a bootstrapping effect of the capacitor, a voltage dif-
ference between the source electrode of the fourth switch
transistor T4 and the third node C may be maintained to
the voltage different within the previous time period.
[0060] The above is merely an example of the structure
of the node control module in the shift register, and during
the implementation, the node control module may be of
any other known structure for a person skilled in the art
under the teaching of the present disclosure, which will
not be particularly defined herein.
[0061] Optionally, in the shift register, as shown in
Figs.2a-4b, the first output module 5 may include a sev-
enth switch transistor T7 and a second capacitor C2. A
gate electrode of the seventh switch transistor T7 is con-
nected to the second node B, a source electrode thereof
is configured to receive the second clock signal CK2, and
a drain electrode thereof is connected to the driving signal
output end Output. One end of the second capacitor C2
is connected to the second node B, and the other end
thereof is connected to the driving signal output end Out-
put.
[0062] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the seventh switch transistor T7 may be an N-type switch
transistor, or in the case that the valid pulse signal of the
input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the seventh switch transistor T7
may be a P-type switch transistor. The structure of the
seventh switch transistor T7 is not particularly defined

herein.
[0063] Further, during the implementation, in the case
that the seventh switch transistor T7 is in the on state
under the control of the second node B, the second clock
signal CK2 may be applied to the driving signal output
end Output. In the case that the second node B is in the
floating state, due to the bootstrapping effect of the sec-
ond capacitor C2, a voltage difference between the sec-
ond node B and the driving signal output end Output may
be maintained to be the voltage difference within the pre-
vious time period.
[0064] The above is merely an example of the structure
of the first output module in the shift register, and during
the implementation, the first output module may be of
any other known structure for a person skilled in the art
under the teaching of the present disclosure, which will
not be particularly defined herein.
[0065] Optionally, in the shift register, as shown in
Figs.2a-4b, the second output module 6 may include an
eighth switch transistor T8, a gate electrode of which is
connected to the third node C, a source electrode of
which is configured to receive the DC signal V, and a
drain electrode of which is connected to the driving signal
output end Output.
[0066] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Figs.2a, 3a, 3c and 4a,
the eighth switch transistor T8 may be an N-type switch
transistor, or in the case that the valid pulse signal of the
input signal Input is at a low potential, as shown in
Figs.2b, 3b, 3d and 4b, the eighth switch transistor T8
may be a P-type switch transistor. The structure of the
eighth switch transistor T8 is not particularly defined
herein.
[0067] Further, during the implementation, in the case
that the eighth switch transistor T8 is in the on state under
the control of the potential at the third node C, the DC
signal V may be applied to the driving signal output end
Output.
[0068] The above is merely an example of the structure
of the second output module in the shift register, and
during the implementation, the second output module
may be of any other known structure for a person skilled
in the art under the teaching of the present disclosure,
which will not be particularly defined herein.
[0069] Optionally, during the implementation, as
shown in Figs.3a-3d, the third output module 7 may in-
clude a ninth switch transistor T9. As shown in Fig.3a
and 3b, a gate electrode of the ninth switch transistor T9
is configured to receive the third touch-control signal G3,
a source electrode thereof is configured to receive the
DC signal V, and a drain electrode thereof is connected
to the driving signal output end Output.
[0070] Optionally, during the implementation, as
shown in Fig.3a, the ninth switch transistor T9 may be
an N-type switch transistor, or as shown in Fig.3b, the
ninth switch transistor T9 may be a P-type switch tran-
sistor. The structure of the ninth switch transistor T9 is
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not particularly defined herein.
[0071] Further, during the implementation, in the case
that the ninth switch transistor T9 is in the on state under
the control of the third touch-control signal G3, the DC
signal V may be applied to the driving signal output end
Output at the touch stage.
[0072] Further, during the implementation, the second
touch-control signal G2 and the third touch-control signal
G3 may be a same touch-control signal. As shown in
Figs.3c and 3d, the gate electrode of the ninth switch
transistor T9 may be configured to receive the second
touch-control signal G2, the source electrode thereof
may be configured to receive the DC signal V, and the
drain electrode thereof may be connected to the driving
signal output end Output.
[0073] Optionally, during the implementation, in the
case that the valid pulse signal of the input signal Input
is at a high potential, as shown in Fig.3c, the ninth switch
transistor T9 may be an N-type switch transistor, or in
the case that the valid pulse signal of the input signal
Input is at a low potential, as shown in Fig.3d, the ninth
switch transistor T9 may be a P-type switch transistor.
The structure of the ninth switch transistor T9 is not par-
ticularly defined herein.
[0074] The above is merely an example of the structure
of the third output module in the shift register, and during
the implementation, the third output module may be of
any other known structure for a person skilled in the art
under the teaching of the present disclosure, which will
not be particularly defined herein.
[0075] Optionally, in the embodiments of the present
disclosure, usually the switch transistors may be made
of an identical material. During the implementation, in the
case that the valid pulse signal of the input signal is at a
high potential, all of the switch transistors may be N-type
transistors, and in the case that the valid pulse signal of
the input signal is at a low potential, all of the switch tran-
sistors may be P-type transistors.
[0076] Further, during the implementation, the N-type
switch transistor may be in the on state under the effect
of a high potential, and in the off state under the effect
of a low potential. The P-type switch transistor may be
in the off state under the effect of a high potential, and in
the on the state under the effect of a low potential.
[0077] It should be appreciated that, the above-men-
tioned switch transistors may be metal oxide semicon-
ductor field effect transistors (MOSFETs). During the im-
plementation, the source electrode and the drain elec-
trode of each transistor may be replaced with each other
in terms of the function, depending on the type of the
transistor and the input signal.
[0078] Further, in some embodiments of the present
disclosure, the input module and the resetting module
may be designed symmetrically and they may be re-
placed with each other in terms of the function, so the
shift register may be used for bidirectional scanning. Dur-
ing the backward scanning, the input module and the
resetting module may be replaced with each other in

terms of the function, i.e., as compared with the forward
scanning, the resetting module may serve as the input
module and the resetting signal may serve as the input
signal, while the input module may serve as the resetting
module and the input signal may serve as the resetting
signal. In addition, in the case that the valid pulse signal
of the resetting signal is at a high potential, the rising
edge of the resetting signal may be flush with the rising
edge of the third clock signal, the rising edge of the input
signal may be flush with the rising edge of the first clock
signal, the falling edge of the third clock signal may be
flush with the rising edge of the second clock signal and
the falling edge of the resetting signal, the falling edge
of the second clock signal may be flush with the rising
edge of the first clock signal, the falling edge of the first
clock signal may be flush with the rising edge of the fourth
clock signal and the falling edge of the input signal, and
the falling edge of the fourth clock signal may be flush
with the rising edge of the third clock signal. In the case
that the valid pulse signal of the resetting signal is at a
low potential, the falling edge of the resetting signal may
be flush with the falling edge of the third clock signal, the
falling edge of the input signal may be flush with the falling
edge of the first clock signal, the rising edge of the third
clock signal may be flush with the falling edge of the sec-
ond clock signal and the rising edge of the resetting sig-
nal, the rising edge of the second clock signal may be
flush with the falling edge of the first clock signal, the
rising edge of the first clock signal may be flush with the
falling edge of the fourth clock signal and the rising edge
of the input signal, and the rising edge of the fourth clock
signal may be flush with the falling edge of the third clock
signal.
[0079] An operation procedure of the shift register will
be described hereinafter by taking the forward scanning
as an example in conjunction with the timing sequence
diagrams. In the following, 1 represents a high potential
signal, and 0 represents a low potential signal.
[0080] In some embodiments of the present disclo-
sure, the operation procedure will be described by taking
the shift register in Fig.2a as an example. In Fig.2a, all
of the switch transistors are N-type switch transistors,
each of which is in the on state under the effect of a high
potential, and in the off state under the effect of a low
potential. The DC signal V is at a low potential, the first
touch-control signal G1 is at a high potential at the display
stage, and the second touch-control signal G2 is at a low
potential at the display stage. Fig.5a shows the timing
sequence of the signals. To be specific, a display stage
S1 in Fig.5a is selected, and it includes four stages a, b,
c and d.
[0081] At the display stage S1, G1=1, G2=0, and V=0.
Because G1=1, the third switch transistor T3 may be in
the on state, such that the first node A may be electrically
connected to the second node B.
[0082] At the stage a, CK1=1, CK2=0, CK3=0, CK4=0,
Input=1, and Reset=0. Because Input=1, the first switch
transistor T1 is in the on state, so as to apply the potential
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of the input signal Input to the first node A, and at this
time, the first node A is at a high potential. Because Re-
set=0, the second switch transistor T2 is in the off state.
The first node A is electrically connected to the second
node B, so the second node B is at the high potential, so
as to turn on the sixth switch transistor T6 and the seventh
switch transistor T7. At this time, since the second node
B is at the high potential, the second touch-control signal
G2 at a low potential is applied to the third node C through
the sixth switch transistor T6, so as to enable the third
node C to be at a low potential. At this time, since the
third node C is at the low potential, the fourth switch tran-
sistor T4 and the eighth switch transistor T8 are in the
off state. Because CK4=0, the fifth switch transistor T5
is in the off state. Since the seventh switch transistor 7
is in the on state, the second clock signal CK2 at a low
potential is applied to the driving signal output end Output
through the seventh switch transistor T7, so as to charge
the second capacitor C2, and enable the driving signal
output end Output to output a scanning signal at a low
potential.
[0083] At the stage b, CK1=0, CK2=1, CK3=0, CK4=0,
Input=0, and Reset=0. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=0, the
second switch transistor T2 is in the off state. Because
CK4=0, the fifth switch transistor T5 is in the off state.
The second node B is in the floating state, the potential
at the second node B is further pulled up due to the boot-
strapping effect of the second capacitor C2, so as to
maintain the voltage difference across the second ca-
pacitor C2, and thus maintain the sixth switch transistor
T6 and the seventh switch transistor T7 to be in the on
state at this stage. At this time, since the sixth switch
transistor T6 is in the on state and thus the second touch-
control signal G2 at the low potential is applied to the
third node C through the sixth switch transistor T6, the
third node C is at the low potential, so as to turn off the
fourth switch transistor T4 and the eighth switch transistor
T8. Since the seventh transistor T7 is in the on state, the
second clock signal CK2 at a high potential is applied to
the driving signal output end Output through the seventh
switch transistor T7, so as to enable the driving signal
output end Output to output a scanning signal at a high
potential.
[0084] At the stage c, CK1=0, CK2=0, CK3=1, CK4=0,
Input=0, and Reset=1. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=1, the
second switch transistor T2 is in the on state and the
potential of the resetting signal is applied to the first node
A, such that the first node A is at a high potential. The
first node A is electrically connected to the second node
B, so the second node B is at a high potential, and thus
the sixth switch transistor T6 and the seventh switch tran-
sistor T7 are both in the on state. At this time, since the
sixth switch transistor T6 is in the on state and thus the
second touch-control signal G2 at a low potential is ap-
plied to the third node C through the sixth switch transistor
T6, the third node C is at a low potential, and thus the

fourth switch transistor T4 and the eighth switch transistor
T8 are both in the off state. Because CK4=0, the fifth
switch transistor T5 is in the off state. The seventh switch
transistor T7 is in the on state and thus the second clock
signal CK2 at a low potential is applied to the driving
signal output end Output through the seventh switch tran-
sistor T7, so as to charge the first capacitor C1 and enable
the driving signal output end Output to output a scanning
signal at a low potential.
[0085] At the stage d, CK1=0, CK2=0, CK3=0, CK4=1,
Input=0 and Reset=0. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=0, the
second switch transistor T2 is in the off state. Because
CK4=1, the fifth switch transistor T5 is in the on state. At
this time, the fourth clock signal CK4 at a high potential
is applied to the third node C through the fifth switch tran-
sistor T5, and thus the third node C is at a high potential
so as to charge the first capacitor C1. Because the third
node C is at a high potential, the fourth switch transistor
T4 and the eighth switch transistor T8 are both in the on
state. At this time, the DC signal V at a low potential is
applied to the first node A through the fourth switch tran-
sistor T4, and the first node A is at a low potential. The
first node A is electrically connected to the second node
B, so the second node B is at a low potential, and thus
the sixth switch transistor T6 and the seventh switch tran-
sistor T7 are both in the off state. The eighth switch tran-
sistor T8 is in the on state and thus the DC signal V at a
low potential is applied to the driving signal output end
Output through the eighth switch transistor T8, so as to
enable the driving signal output end Output to output a
scanning signal at a low potential.
[0086] After the stage d, V=0, G1=1, G2=1, Input=0,
and Reset=0. Because Input=0, the first switch transistor
T1 is in the off state. Because Reset=0, the second switch
transistor T2 is in the off state. In the case that CK4=3,
CK4=3 and CK3=1, the third node C is in the floating
state. Due to the bootstrapping effect of the first capacitor
C1, the third node C is maintained at a high potential, so
as to maintain the voltage difference across the first ca-
pacitor C1, and thus maintain the fourth switch transistor
T4 and the eighth switch transistor T8 to be in the on
state at this stage. In the case that CK4=1, the first ca-
pacitor C1 starts to be charged. Since the fourth switch
transistor T4 is in the on state and thus the DC signal V
at a low potential is applied to the first node A through
the fourth switch transistor T4, the first node A is at a low
potential. The first node A is electrically connected to the
second node B, so the second node B is at a low potential
too, and at this time, the sixth switch transistor T6 and
the seventh switch transistor T7 are both in the off state.
The eighth switch transistor T8 is in the on state and thus
the DC signal V at a low potential is applied to the driving
signal output end Output through the eighth switch tran-
sistor T8, so as to enable the driving signal output end
Output to output a scanning signal at a low potential.
[0087] In some embodiments of the present disclo-
sure, after the stage d of the display stage S1 is ended,
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the first capacitor C1 starts to be charged every time that
CK4=1, so as to maintain the third node C to be at a high
potential through the first capacitor C1 in the case that
CK1=1, CK2=1 and CK3=1, and enable the fourth switch
transistor T4 and the eighth switch transistor T8 to be in
the on state, thereby ensure the driving signal output end
Output to output a scanning signal at a low potential until
a next image frame comes.
[0088] In some embodiments of the present disclo-
sure, the operation procedure will be described by taking
the shift register in Fig.2a. Based on the above, a touch
stage S2 may be provided after the stage d of the display
stage S1. The first touch-control signal G1 is at a low
potential at the touch stage, and the second touch-control
signal G2 is at a high potential at the touch stage. Fig.5b
shows a corresponding timing sequence of the signals.
To be specific, the display stage S1, the touch stage S2
and a display stage S3 in Fig.5b may be selected, and
the display stage S1 may include four stages a, b, c and d.
[0089] At the display stage S1, G1=1, G2=0, and V=0.
Because G1=1, the third switch transistor T3 is in the on
state, so as to enable the first node A to be electrically
connected to the second node B.
[0090] At the stage a, CK1=1, CK2=0, CK3=0, CK4=0,
Input=1, and Reset=0. The operation procedure at this
stage may be identical to that at the stage a of the display
stage S1 mentioned above in Fig.5a, and thus will not be
particularly defined herein.
[0091] At the stage b, CK1=0, CK2=1, CK3=0, CK4=0,
Input=0, and Reset=0. The operation procedure at this
stage may be identical to that at the stage b of the display
stage S1 mentioned above in Fig.5a, and thus will not be
particularly defined herein.
[0092] At the stage c, CK1=0, CK2=0, CK3=1, CK4=0,
Input=0, and Reset=1. The operation procedure at this
stage may be identical to that at the stage c of the display
stage S1 mentioned above in Fig.5a, and thus will not be
particularly defined herein.
[0093] At the stage d, CK1=0, CK2=0, CK3=0, CK4=1,
Input=0, and Reset=0. The operation procedure at this
stage may be identical to that at the stage d of the display
stage S1 mentioned above in Fig.5a, and thus will not be
particularly defined herein.
[0094] After the stage d, V=0, G1=1, G2=1, Input=0,
and Reset=0. The operation procedure at this stage may
be identical to that after the stage d of the display stage
S1 mentioned above in Fig.5a, and thus will not be par-
ticularly defined herein.
[0095] At the touch stage S2, CK1=0, CK2=0, CK3=0,
CK4=0, G1=0, G2=1, V=0, Input=0, and Reset=0. Be-
cause G1=0, the third switch transistor T3 is in the off
state, and the first node A is electrically disconnected
from the node B. Because Input=0, the first switch tran-
sistor T1 is in the off state. Because Reset=0, the second
switch transistor T2 is in the off state. The third node C
is in the floating state, so the third node C is maintained
at a high potential due to the bootstrapping effect of the
first capacitor C1, so as to maintain the voltage difference

across the first capacitor C1, and thus maintain the fourth
switch transistor T4 and the eighth switch transistor T8
to be in the on state at this stage. Since the fourth switch
transistor T4 is in the on state and thus the DC signal V
at a low potential is applied to the first node A through
the fourth switch transistor T4, and at this time, the first
node A is at a low potential. Because the first node A is
electrically disconnected from the second node B, the
second node B is maintained at a low potential, and the
sixth switch transistor T6 and the seventh switch transis-
tor T7 are both in the off state. The eighth switch transistor
T8 is in the on state and thus the DC signal V at a low
potential is applied to the driving signal output end Output
through the eighth switch transistor T8, so as to enable
the driving signal output end Output to output a scanning
signal at a low potential.
[0096] At the display stage S3, V=0, G1=1, G2=1, In-
put=0, and Reset=0. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=0, the
second switch transistor T2 is in the off state. In the case
that CK4=3, CK4=3 and CK3=1, the third node C is in
the floating state, so the third node C is maintained at a
high potential due to the bootstrapping effect of the first
capacitor C1, so as to maintain the voltage difference
across the first capacitor C1, and enable the fourth switch
transistor T4 and the eighth switch transistor T8 to be in
the on state at this stage. Every time that CK4=1, the first
capacitor C1 starts to be charged. Since the first switch
transistor T4 is in the on state and thus the DC signal V
at a low potential is applied to the first node A through
the fourth switch transistor T4, the first node A is at a low
potential. Because the first node A is electrically connect-
ed to the second node B, the second node B is at a low
potential too, and thus the sixth switch transistor T6 and
the seventh switch transistor T7 are both in the off state.
The eighth switch transistor T8 is in the on state and the
DC signal V at a low potential is applied to the driving
signal output end Output through the eighth switch tran-
sistor T8, so as to enable the driving signal output end
Output to output a scanning signal at a low potential. It
is found that, the operation procedure at the display stage
S3 is identical to that after the stage d of the display stage
S1, and thus a description thereof is not repeated herein.
[0097] In some embodiments of the present disclo-
sure, merely eight switch transistors are required so as
to enable the driving signal output end Output to output
the scanning signal at a low potential at the touch stage
based on the operation procedure of Fig.5a, with the
touch stage S2 being provided after the stage d of the
display stage S 1. After the touch stage is ended, the
subsequent operation procedure after the stage d of the
display stage S1 may be performed.
[0098] In some embodiments of the present disclo-
sure, the operation procedure will be described by taking
the shift register in Fig.2a as an example, and based on
the above, the touch stage S2 may be provided between
the stages c and d of the display stage S1 based on the
above embodiments of the present disclosure. The first
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touch-control signal G1 is at a low potential at the touch
stage, and the second touch-control signal G2 is at a high
potential at the touch stage. Fig.5c shows a correspond-
ing timing sequence of the signals. To be specific, the
display stage S1, the touch stage S2 and the display
stage S3 in Fig.5c may be selected, and the display stage
S1 may include three stages a, b and c, and the display
stage S3 may include the stage d.
[0099] At the stage a of the display stage S1, CK1=1,
CK2=0, CK3=0, CK4=0, Input=1, and Reset=0. The op-
eration procedure at this stage may be identical to that
at the stage a of the display stage S1 mentioned above
in Fig.5a, and thus a description thereof is not repeated
herein.
[0100] At the stage b, CK1=0, CK2=1, CK3=0, CK4=0,
Input=0, and Reset=0. The operation procedure at this
stage may be identical to that at the stage b of the display
stage S1 mentioned above in Fig.5a, and thus a descrip-
tion thereof is not repeated herein.
[0101] At the stage c, CK1=0, CK2=0, CK3=1, CK4=0,
Input=0, and Reset=1. The operation procedure at this
stage may be identical to that at the stage c of the display
stage S1 mentioned above in Fig.5a, and thus a descrip-
tion thereof is not repeated herein.
[0102] At the touch stage S2, CK1=0, CK2=0, CK3=0,
CK4=0, G1=0, G2=1, V=0, Input=0, and Reset=0. Be-
cause G1=0, the third switch transistor T3 is in the off
state, and the first node A is electrically disconnected
from the node B. Because Input=0, the first switch tran-
sistor T1 is in the off state. Because Reset=0, the second
switch transistor T2 is in the off state. Because the first
node A is electrically disconnected from the second node
B, the second node B is in the floating state, and due to
the bootstrapping effect of the second capacitor C2, the
second node B is maintained at a high potential to main-
tain the voltage difference across the second capacitor
C2, so as to turn on the sixth switch transistor T6. At this
time, since the sixth switch transistor T6 is turned on and
thus the second touch-control signal G2 at a low potential
is applied to the third node C through the sixth switch
transistor T6, so the third node C is at a high potential
too, and thus the fourth switch transistor T4 and the eighth
switch transistor T8 are both in the on state. Since the
fourth switch transistor T4 is in the on state and thus the
DC signal V at a low potential is applied to the first node
A through the fourth switch transistor T4, the first node
A is at a low potential. Since the eighth switch transistor
T8 is in the on state and thus the DC signal V at a low
potential is applied to the driving signal output end Output
through the eighth switch transistor T8, it enables the
driving signal output end Output to output a scanning
signal at a low potential.
[0103] At the stage d of the display stage S3, CK1=0,
CK2=0, CK3=0, CK4=1, Input=0, and Reset=0. Because
Input=0, the first switch transistor T1 is in the off state.
Because Reset=0, the second switch transistor T2 is in
the off state. Because CK4=1, the fifth switch transistor
T5 is in the on state. At this time, since the fifth switch

transistor T5 is in the on state and thus the fourth clock
signal CK4 at a high potential is applied to the third node
C through the fifth switch transistor T5, the third node C
is at a high potential so as to charge the first capacitor
C1. Because the third node C is at a high potential, the
fourth switch transistor T4 and the eighth switch transistor
T8 are both in the on state. Since the fourth switch tran-
sistor T4 is in the on state and thus the DC signal V at a
low potential is applied to the node A through the fourth
switch transistor T4, the first node A is at a low potential.
The first node A is electrically connected to the second
node B, so the second node B is at a low potential too,
and thus the sixth switch transistor T6 and the seventh
switch transistor T7 are both in the off state. Since the
eighth switch transistor T8 is in the on state and thus the
DC signal V at a low potential is applied to the driving
signal output end Output through the eighth switch tran-
sistor T8, it enables the driving signal output end Output
to output a scanning signal at a low potential. It is found
that, the operation procedure at the stage d of the display
stage S3 is identical to that at the stage d of the display
stage S1 in Fig.5a.
[0104] After the stage d is ended, V=0, G1=1, G2=1,
Input=0, and Reset=0. The operation procedure at this
stage is identical to that after the stage d of the display
stage S1 in Fig.5a, and thus a description thereof is not
repeated herein.
[0105] In some embodiments of the present disclo-
sure, merely eight switch transistors are required so as
to enable the driving signal output end Output to output
the scanning signal at a low potential at the touch stage
based on the operation procedure of Fig.5a, with the
touch stage S2 being provided between the stages c and
d of the display stage S1.
[0106] In some embodiments of the present disclo-
sure, the operation procedure will be described by taking
the shift register in Fig.2a as an example, and based on
the above embodiments of Fig.5a, the touch stage S2
may be provided between the stages b and c of the dis-
play stage S1. The first touch-control signal G1 is at a
low potential at the touch stage, and the second touch-
control signal G2 is at a high potential at the touch stage.
Fig.5d shows a corresponding timing sequence of the
signals. To be specific, the display stage S1, the touch
stage S2 and the display stage S3 in Fig.5d may be se-
lected, and the display stage S1 may include two stages
a and b, and the display stage S3 may include two stages
c and d.
[0107] At the stage a of the display stage S 1, CK1=1,
CK2=0, CK3=0, CK4=0, Input=1, and Reset=0. The op-
eration procedure at this stage may be identical to that
at the stage a of the display stage S1 mentioned above
in Fig.5a, and thus a description thereof is not repeated
herein.
[0108] At the stage b, CK1=0, CK2=1, CK3=0, CK4=0,
Input=0, and Reset=0. The operation procedure at this
stage may be identical to that at the stage b of the display
stage S1 mentioned above in Fig.5a, and thus a descrip-
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tion thereof is not repeated herein.
[0109] At the touch stage S2, CK1=0, CK2=0, CK3=0,
CK4=0, G1=0, G2=1, V=0, Input=0, and Reset=0. Be-
cause G1=0, the third switch transistor T3 is in the off
state, and thus the first node A is electrically disconnected
from the node B. Because Input=0, the first switch tran-
sistor T1 is in the off state. Because Reset=0, the second
switch transistor T2 is in the off state. The second node
B is in the floating state, and due to the bootstrapping
effect of the second capacitor C2, the second node B is
maintained at a high potential, so as to maintain the volt-
age difference across the second capacitor C2, and thus
maintain the sixth switch transistor T6 and the seventh
switch transistor T7 to be in the on state at this stage.
Since the sixth switch transistor T6 is in the on state and
thus the second touch-control signal G2 at a high poten-
tial is applied to the third node C through the sixth switch
transistor T6, the third node C is at a high potential too,
and thus the fourth switch transistor T4 and the eighth
switch transistor T8 are both in the on state. Since the
eighth switch transistor T8 is in the on state and thus the
DC signal V at a low potential is applied to the driving
signal output end Output through the eighth switch tran-
sistor T8, it enables the driving signal output end Output
to output a scanning signal at a low potential.
[0110] At the stage c of the display stage S3, CK1=0,
CK2=0, CK3=1, CK4=0, Input=0, and Reset=1. Because
Input=0, the first switch transistor T1 is in the off state.
Because Reset=1, the second switch transistor T2 is in
the on state so as to apply the potential of the resetting
signal to the first node A. At this time, the first node A is
at a high potential. The first node A is electrically con-
nected to the second node B, so the second node B is
at a high potential too, and thus the sixth switch transistor
T6 and the seventh switch transistor T7 are both in the
on state. Since the sixth switch transistor T6 is in the on
state and thus the second touch-control signal G2 at a
low potential is applied to the third node C through the
sixth switch transistor T6, the third node C is at a low
potential, and thus the fourth switch transistor T4 and the
eighth switch transistor T8 are both in the off state. Be-
cause CK4=0, the fifth switch transistor T5 is in the off
state. Since the seventh switch transistor T7 is in the on
state and thus the second clock signal CK2 at a low po-
tential is applied to the driving signal output end Output
through the seventh switch transistor T7, it enables the
driving signal output end Output to output a scanning
signal at a low potential. It is found that, the operation
procedure at the stage c of the display stage S3 is iden-
tical to that at the stage c of the display stage S1 in Fig.5a,
and thus a description thereof is not repeated herein.
[0111] At the stage d, CK1=0, CK2=0, CK3=0, CK4=1,
Input=0, and Reset=0. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=0, the
second switch transistor T2 is in the off state. Because
CK4=1, the fifth switch transistor T5 is in the on state,
and thus the fourth clock signal CK4 at a high potential
is applied to the third node C through the fifth switch tran-

sistor T5, the third node C is at a high potential and the
first capacitor C1 starts to be charged. Because the third
node C is at a high potential, the fourth switch transistor
T4 and the eighth switch transistor T8 are both in the on
state. Since the fourth switch transistor T4 is in the on
state, and thus the DC signal V at a low potential is applied
to the first node A through the fourth switch transistor T4,
the first node A is at a low potential. The first node A is
electrically connected to the second node B, so the sec-
ond node B is at a low potential too, and thus the sixth
switch transistor T6 and the seventh switch transistor T7
are both in the off state. Since the eighth switch transistor
T8 is in the on state, and thus the DC signal V at a low
potential is applied to the driving signal output end Output
through the eighth switch transistor T8, it enables the
driving signal output end Output to output a scanning
signal at a low potential. It is found that, the operation
procedure at the stage d of the display stage S3 is iden-
tical to that at the stage d of the display stage S1 in Fig.5a,
and thus a description thereof is not repeated herein.
[0112] After the stage d is ended, V=0, G1=1, G2=1,
Input=0, and Reset=0. The operation procedure at this
stage is identical to that after the stage d of the display
stage S1 in Fig.5a, and thus a description thereof is not
repeated herein.
[0113] In some embodiments of the present disclo-
sure, merely eight switch transistors are required so as
to enable the driving signal output end Output to output
the scanning signal at a low potential at the touch stage
S2 based on the operation procedure of Fig.5a, with the
touch stage S2 being provided between the stages b and
c of the display stage S1.
[0114] In some embodiments of the present disclo-
sure, the operation procedure will be described by taking
the shift register in Fig.2a as an example, and based on
the above embodiments of Fig.5a, the touch stage S2
may be provided between the stages a and b of the dis-
play stage S1. The first touch-control signal G1 is at a
low potential at the touch stage, and the second touch-
control signal G2 is at a high potential at the touch stage.
Fig.5e shows a corresponding timing sequence of the
signals. To be specific, the display stage S1, the touch
stage S2 and the display stage S3 in Fig.5e may be se-
lected, and the display stage S1 may include a stage a,
and the display stage S3 may include three stages b, c
and d.
[0115] At the stage a of the display stage S3, CK1=1,
CK2=0, CK3=0, CK4=0, Input=1, and Reset=0. The op-
eration procedure at this stage may be identical to that
at the stage a of the display stage S1 mentioned above
in Fig.5a, and thus a description thereof is not repeated
herein.
[0116] At the touch stage S2, CK1=0, CK2=0, CK3=0,
CK4=0, G1=0, G2=1, and V=0. Because G1=0, the third
switch transistor T3 is in the off state, and the first node
A is electrically disconnected from the second node B.
The second node B is in the floating state, and due to
the bootstrapping effect of the second capacitor C2, the
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second node B is maintained at a high potential, so as
to maintain the voltage difference across the second ca-
pacitor C2, and thus maintain the sixth switch transistor
T6 and the seventh switch transistor T7 to be in the on
state at this stage. Since the sixth switch transistor T6 is
in the on state and thus the second touch-control signal
G2 at a high potential is applied to the third node C
through the sixth switch transistor T6, the third node C
is at a high potential, and thus the fourth switch transistor
T4 and the eighth switch transistor T8 are both in the on
state. Since the eighth switch transistor T8 is in the on
state and thus the DC signal at a low potential is applied
to the driving signal output end Output through the eighth
switch transistor T8, it enables the driving signal output
end Output to output a scanning signal at a low potential.
[0117] At the stage b of the display stage S3, CK1=0,
CK2=1, CK3=0, CK4=0, Input=0, and Reset=0. Because
input=0, the first switch transistor T1 is in the off state.
Because Reset=0, the second switch transistor T2 is in
the off state. Because CK4=0, the fifth switch transistor
T5 is in the off state. The second node B is in the floating
state, and due to the bootstrapping effect of the second
capacitor C2, the potential at the second node B is further
pulled up, so as to maintain the voltage difference across
the second capacitor C2, and thus maintain the sixth
switch transistor T6 and the seventh switch transistor T7
to be in the on state at this stage. Since the sixth switch
transistor T6 is in the on state and thus the second touch-
control signal G2 at a low potential is applied to the third
node C through the sixth switch transistor T6, the third
node C is at a low potential, and thus the fourth switch
transistor T4 and the eight switch transistor T8 are both
in the off state. Since the seventh switch transistor T7 is
in the on state and thus the second clock signal CK2 at
a high potential is applied to the driving signal output end
Output through the seventh switch transistor T7, it ena-
bles the driving signal output end Output to output a scan-
ning signal at a high potential. It is found that, the oper-
ation procedure at the stage b of the display stage S3 is
identical to that at the stage b of the display stage S1 in
Fig.5a.
[0118] At the stage c, CK1=0, CK2=0, CK3=1, CK4=0,
Input=0, and Reset=1. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=1, the
second switch transistor T2 is in the on state so as to
apply the potential of the resetting signal to the first node
A. At this time, the first node A is at a high potential. The
first node A is electrically connected to the second node
B, so the second node B is at a high potential too, and
thus the sixth switch transistor T6 and the seventh switch
transistor T7 are both in the on state. Since the sixth
switch transistor T6 is in the on state and thus the second
touch-control signal G2 at a low potential is applied to
the third node C through the sixth switch transistor T6,
so the third node C is at a low potential, and thus the
fourth switch transistor T4 and the eighth switch transistor
T8 are both in the off state. Because CK4=0, the fifth
switch transistor T5 is in the off state. Since the seventh

switch transistor T7 is in the on state and thus the second
clock signal CK2 at a low potential is applied to the driving
signal output end Output through the seventh switch tran-
sistor T7, it enables the driving signal output end Output
to output a scanning signal at a low potential. It is found
that, the operation procedure at the stage b of the display
stage S3 is identical to that at the stage c of the display
stage S 1 in Fig.5a.
[0119] At the stage d, CK1=0, CK2=0, CK3=0, CK4=1,
Input=0, and Reset=0. Because Input=0, the first switch
transistor T1 is in the off state. Because Reset=0, the
second switch transistor T2 is in the off state. Because
CK4=1, the fifth switch transistor T5 is in the on state.
Since the fifth switch transistor T5 is in the on state and
thus t fourth clock signal CK4 at a high potential is applied
to the third node C through the fifth switch transistor T5,
the third node C is at a high potential and the first capac-
itor C1 starts to be charged. Because the third node C is
at a high potential, the fourth switch transistor T4 and the
eighth switch transistor T8 are both in the on state. Since
the fourth switch transistor T4 is in the on state and thus
the DC signal V at a low potential is applied to the first
node A through the fourth switch transistor T4, the first
node A is at a low potential. The first node A is electrically
connected to the second node B, so the second node B
is at a low potential too, and thus the sixth switch tran-
sistor T6 and the seventh switch transistor T7 are both
in the off state. Since the eighth switch transistor T8 is in
the on state and thus the DC signal V at a low potential
is applied to the driving signal output end Output through
the eighth switch transistor T8, it enables the driving sig-
nal output end Output to output a scanning signal at a
low potential. It is found that, the operation procedure at
the stage b of the display stage S3 is identical to that at
the stage d of the display stage S1 in Fig.5a.
[0120] After the stage d, V=0, G1=1, G2=1, Input=0,
and Reset=0. The operation procedure at this stage may
be identical to that after the stage d of the display stage
S1 mentioned above in Fig.5a, and thus a description
thereof is not repeated herein.
[0121] In some embodiments of the present disclo-
sure, merely eight switch transistors are required so as
to enable the driving signal output end Output to output
the scanning signal at a low potential at the touch stage
S2 based on the operation procedure of Fig.5a, with the
touch stage S2 being provided between the stages a and
b of the display stage S 1.
[0122] According to the shift register in the embodi-
ments of the present disclosure, through the eight switch
transistors, it is able to provide the touch stage between
any two adjacent time periods of the display stage, it en-
ables the driving signal output end of the shift register to
output the DC signal at the touch stage, and enables the
gate driver circuit to continue to achieve a display function
after the touch stage is ended. As a result, it is able to
provide the shift register with a simple structure for the
narrow bezel, and to provide the touch period within any
display period.
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[0123] Based on an identical inventive concept, the
present disclosure further provides in some embodi-
ments a method for driving the above-mentioned shift
register, which includes a display stage and a touch
stage. The display stage includes a first stage, a second
stage, a third stage and a fourth stage.
[0124] At the first stage, the input module is configured
to apply the first clock signal to the first node under the
control of the input signal, the touch switching module is
configured to, under the control of the first touch-control
signal, enable the first node to be electrically connected
to the second node and apply a potential at the first node
to the second node, the node control module is config-
ured to, under the control of the potential at the second
node, apply the second touch-control signal to the third
node, and the first output module is configured to, under
the control of the potential at the second node, apply the
second clock signal to the driving signal output end.
[0125] At the second stage, the second node is in a
floating state, the first output module is configured to
maintain a voltage difference between the second node
and the driving signal output end to be a voltage differ-
ence within a previous time period and apply, under the
control of the potential at the second node, apply the
second clock signal to the driving signal output end, and
the node control module is configured to, under the con-
trol of the potential at the second node, apply the second
touch-control signal to the third node.
[0126] At the third stage, the resetting module is con-
figured to, under the control of the resetting signal, apply
the third clock signal to the first node, the touch switching
module is configured to, under the control of the first
touch-control signal, enable the first node to be electri-
cally connected to the second node and apply the poten-
tial at the first node to the second node, the node control
module is configured to, under the control of the potential
at the second node, apply the second touch-control sig-
nal to the third node, and the first output module is con-
figured to, under the control of the potential at the second
node, apply the second clock signal to the driving signal
output end.
[0127] At the fourth stage, the node control module is
configured to, under the control of the fourth clock signal,
apply the fourth clock signal to the third node and, under
the control of the potential at the third node, apply the
DC signal to the first node, the touch switching module
is configured to, under the control of the first touch-control
signal, enable the first node to be electrically connected
to the second node and apply the potential at the first
node to the second node, and the second output module
is configured to, under the control of the potential at the
third node, apply the DC signal to the driving signal output
end.
[0128] At the touch stage, the touch switching module
is configured to, under the control of the first control sig-
nal, enable the first node to be electrically disconnected
from the second node, and the second node is in a floating
stage such that the first output module is configured to

maintain a voltage difference between the second node
and the driving signal output end to be the voltage differ-
ence within the previous time period and the node control
module is configured to, under the control of the potential
at the second node, apply the second touch-control sig-
nal to the third node, or the third node is in a floating state
such that the node control module is configured to main-
tain a voltage difference between the first end of the node
control module and the third node to be the voltage dif-
ference within the previous time period, and the second
output module is configured to, under the control of the
potential at the third node, apply the DC signal to the
driving signal output end.
[0129] It should be appreciated that, in some embod-
iments of the present disclosure, the touch stage may be
provided between any two adjacent ones of the first
stage, the second stage, the third stage and the fourth
stage of the display stage, or after the fourth stage of the
display stage. The position of the touch stage is not par-
ticularly defined herein.
[0130] To be specific, in the case that the touch stage
is provided between the first stage and the second stage,
or between the second stage and the third stage, or be-
tween the third stage and the fourth stage, the touch
switching module is configured to, under the control of
the first touch-control signal, enable the first node to be
electrically disconnected from the second node, the sec-
ond node is in the floating state such that the first output
module is configured to maintain the voltage difference
between the second node and the driving signal output
end to be the voltage difference within the previous time
period and the node control module is configured to, un-
der the control of the potential at the second node, apply
the second touch-control signal to the third node, and the
second output module is configured to, under the control
of the potential at the third node, apply the DC signal to
the driving signal output end.
[0131] In the case that the touch stage is provided after
the fourth stage, the touch switching module is configured
to, under the control of the first touch-control signal, en-
able the first node to be electrically disconnected from
the second node, the third node is in the floating state
such that the node control module is configured to main-
tain the voltage difference between the first node of the
node control module and the third node to be the voltage
difference within the previous time period, and the sec-
ond output module is configured to, under the control of
the potential at the third node, apply the DC signal to the
driving signal output end.
[0132] Based on an identical inventive concept, the
present disclosure further provides in some embodi-
ments a gate driver circuit which, as shown in Fig.6, in-
cludes a plurality of shift registers SR(1), SR(2), ...,
SR(n), ..., SR(N-1), and SR(N) (1≤n≤N) connected to
each other in a cascaded manner. An input signal Input
is applied to a first-level shift register SR(1) through a
start signal end STV. Apart from the first-level shift reg-
ister SR(1), an input signal Input applied to a current-
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level shift register SR(n) is a scanning signal outputted
by a driving signal output end Output n-1 of a previous-
level shift register SR(n-1) connected to the current-level
shift register SR(n). A resetting signal Reset applied to
the current-level shift register SR(n) is a scanning signal
outputted by a driving signal output end Output n+1 of a
next-level shift register SR(n+1) connected to the cur-
rent-level shift register SR(n).
[0133] To be specific, each shift register in the gate
driver circuit is identical to that mentioned above in terms
of the structure and the function, and thus a description
thereof is not repeated herein.
[0134] Further, in the embodiments of the present dis-
closure, the first clock signal, the second clock signal,
the third clock signal, the fourth clock signal, the first
touch-control signal, the second touch-control signal and
the DC signal are all inputted to the shift registers.
[0135] Further, as shown in Fig.6, the first clock signal
CK1, the fourth clock signal CK4, the third clock signal
CK3, and the second clock signal CK2 are inputted to a
(4n+1)th-level shift register, a (4n+2)th-level shift register,
a (4n+3)th-level shift register and a (4n+4)th-level shift
register respectively through an identical clock signal
end, i.e., a first clock signal end ck1. The second clock
signal CK2, the first clock signal CK1, the fourth clock
signal CK4 and the third clock signal CK3 are inputted
to the (4n+1)th-level shift register, the (4n+2)th-level shift
register, the (4n+3)th-level shift register and the
(4n+4)th-level shift register respectively through an iden-
tical clock signal end, i.e., a second clock signal end ck2.
The third clock signal CK3, the second clock signal CK2,
the first clock signal CK1 and the fourth clock signal CK4
are inputted to the (4n+1)th-level shift register, the
(4n+2)th-level shift register, the (4n+3)th-level shift regis-
ter and the (4n+4)th-level shift register respectively
through an identical clock signal end, i.e., a third clock
signal end ck3. The fourth clock signal CK4, the third
clock signal CK3, the second clock signal CK2 and the
first clock signal CK1 are inputted to the (4n+1)th-level
shift register, the (4n+2)th-level shift register, the
(4n+3)th-level shift register and the (4n+4)th-level shift
register respectively through an identical clock signal
end, i.e., a fourth clock signal end ck4.
[0136] An operation procedure during the forward
scanning will be described herein after based on an ex-
ample of the gate driver circuit in Fig.6 in conjunction with
the timing sequence diagram in Fig.7a.
[0137] In the case that the touch stage S2 is provided
after a scanning signal is outputted by a twelfth-level shift
register SR(12) and before a scanning signal is outputted
by a thirteenth-level shift register SR(13), as shown in
Fig.7a, the following operations may be performed at the
touch stage S2.
[0138] A first node A_1, a second node B_1 and a driv-
ing signal output end Output_1 of the first-level shift reg-
ister SR(1) are all at a low potential, and a third node C_1
is at a high potential.
[0139] The operation procedures of a second-level

shift register SR(2) to a tenth-level shift register SR(10)
may be identical to that of the first-level shift register
SR(1), and the timing sequence of the signals is not
shown in Fig.7a.
[0140] The operation procedure of an eleventh-level
shift register SR(11) may be similar to that at the touch
stage S2 between the stages c and d of the display stage
S1 in Fig.5c. At the touch stage S2, a first node A_11, a
second node B_11 and a driving signal output end
Output_11 are all at a low potential, and a third node
C_11 is at a high potential.
[0141] The operation procedure of the twelfth-level
shift register SR(12) may be similar to that at the touch
stage S2 between the stages b and c of the display stage
S1 in Fig.5d. At the touch stage S2, a first node A_12
and a driving signal output end Output_12 are both at a
low potential, and a second node B_12 and a third node
C_12 are both at a high potential.
[0142] The operation procedure of the thirteenth-level
shift register SR(13) may be similar to that at the touch
stage S2 between the stages a and b of the display stage
S1 in Fig.5e. At the touch stage S2, a first node A_13
and a driving signal output end Output_13 are both at a
low potential, and a second node B_13 and a third node
C_13 are both at a high potential.
[0143] The shift registers following the thirteenth-level
shift register SR(13) may output the scanning signal nor-
mally, until a next touch stage or a next image frame
comes.
[0144] According to the above-mentioned gate driver
circuit, during the bidirectional scanning, the input mod-
ule and the resetting module of each shift register may
be replaced with each other in terms of the function. Dur-
ing backward scanning, as compared with forward scan-
ning, the resetting module of each shift register may serve
as the input module and the resetting signal may serve
as the input signal, while the input module of each shift
register may serve as the resetting module and the input
signal may serve as the resetting signal. At this time, a
function of the circuit, rather than a connection relation-
ship thereof, is changed.
[0145] An operation procedure during the backward
scanning will be described hereafter based on the gate
driver circuit in Fig.6 in conjunction with the timing se-
quence diagram in Fig.7b.
[0146] In the case that the touch stage S2 is provided
after a scanning signal is outputted by an (N-11)th-level
shift register SR(N-11) and before a scanning signal is
outputted by an (N-12)th-level shift register SR(N-12), as
shown in Fig.7b, the following operations may be per-
formed at the touch stage S2.
[0147] A first node A_N, a second node B_N and a
driving signal output end Output N of an Nth-level shift
register SR(N) are all at a low potential, and a third node
C_N is at a high potential.
[0148] The operation procedures of an (N-1)th-level
shift register SR(N-1) to an (N-9)th-level shift register
SR(N-9) may be identical to that of the Nth-level shift reg-

29 30 



EP 3 346 458 A1

17

5

10

15

20

25

30

35

40

45

50

55

ister SR(N), and the timing sequence of the signals is not
shown in Fig.7b.
[0149] The operation procedure of an (N-10)th shift reg-
ister SR(N-10) may be similar to that at the touch stage
S2 between the stages c and d of the display stage S1
in Fig.5c. At the second touch stage S2, a first node A_N-
10, a second node B_N-10 and a driving signal output
end Output_N-10 are all at a low potential, and a third
node C_N-10 is at a high potential.
[0150] The operation procedure of an (N-11)th-level
shift register SR(N-11) may be same to that at the touch
stage S2 between the stages b and c of the display stage
S1 in Fig.5d. At the touch stage S2, a first node A_N-11
and a driving signal output end Output_N-11 are both at
a low potential, and a second node B_N-11 and a third
node C_N-11 are both at a high potential.
[0151] The operation procedure of an (N-12)th-level
shift register SR(N-12) may be same to that at the touch
stage S2 between the stages a and b of the display stage
S1 in Fig.5e. At the touch stage S2, a first node A N-12
and a driving signal output end Output_N-12 are both at
a low potential, and a second node B_N-12 and a third
node C_N-12 are both at a high potential.
[0152] The shift registers following the (N-12)th-level
shift register SR(N-12) may output the scanning signal
normally, until a next touch stage or a next image frame
comes.
[0153] Based on an identical inventive concept, the
present disclosure provides in some embodiments a dis-
play device including the above-mentioned gate driver
circuit. The scanning signal may be applied to gate lines
on an array substrate of the display device through the
gate driver circuit. The implementation of the display de-
vice may refer to that of the gate driver circuit, and thus
a description thereof is not repeated herein.
[0154] According to the shift register, its driving meth-
od, the gate driver circuit and the display device in the
embodiments of the present disclosure, the shift register
includes the input module, the resetting module, the
touch switching module, the node control module, the
first output module and the second output module. The
input module is configured to adjust the potential at the
first node through the input signal and the first clock sig-
nal, and the resetting module is configured to adjust the
potential at the first node through the resetting signal and
the third clock signal. The touch switching module is con-
figured to, under the control of the first touch-control sig-
nal, enable the first node to be electrically connected to
the second node at the display stage, and enable the first
node to be electrically disconnected from the second
node at the touch stage. The node control module is con-
figured to adjust the potential at the first node and the
potential at the third node through the DC signal, the
fourth clock signal, the second touch-control signal, the
potential at the second node and the potential at the third
node. The first output module is configured to adjust the
potential at the driving signal output end through the sec-
ond clock signal and the potential at the second node.

The second output module is configured to adjust the
potential at the driving signal output end through the DC
signal and the potential at the third node. In the shift reg-
ister, through the cooperation of the above six modules,
it is able to provide the touch stage between any two
adjacent time periods of the display stage, it enables the
driving signal output end of the shift register to output the
DC signal at the touch stage, and enables the gate driver
circuit to continue to achieve a display function after the
touch stage is ended. As a result, it is able to provide the
shift register with a simple structure for the narrow bezel,
and to provide the touch period within any display period.
[0155] Obviously, a person skilled in the art may make
further modifications and improvements without depart-
ing from the spirit of the present disclosure, and these
modifications and improvements shall also fall within the
scope of the present disclosure.

Claims

1. A shift register, comprising an input module, a reset-
ting module, a touch switching module, a node con-
trol module, a first output module and a second out-
put module, wherein
a first end of the input module is configured to receive
an input signal, a second end of the input module is
configured to receive a first clock signal, and a third
end of the input module is connected to a first node;
the input module is configured to enable the first node
to be at a first potential in the case that the input
signal and the first clock signal are both at the first
potential;
a first end of the resetting module is configured to
receive a resetting signal, a second end of the re-
setting module is configured to receive a third clock
signal, and a third end of the resetting module is con-
nected to the first node;
the resetting module is configured to enable the first
node to be at the first potential in the case that the
resetting signal and the third clock signal are both at
the first potential;
a first end of the touch switching module is configured
to receive a first touch-control signal, a second end
of the touch switching module is connected to the
first node, and a third end of the touch switching mod-
ule is connected to a second node;
the touch switching module is configured to, under
the control of the first touch-control signal, enable
the first node to be electrically connected to the sec-
ond node at a display stage, and enable the first node
to be electrically disconnected from the second node
at a touch stage;
a first end of the node control module is configured
to receive a direct current (DC) signal, a second end
of the node control module is configured to receive
a fourth clock signal, a third end of the node control
module is configured to receive a second touch-con-
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trol signal, a fourth end of the node control module
is connected to the first node, a fifth end of the node
control module is connected to the second node, and
a sixth end of the node control module is connected
to a third node;
the node control module is configured to apply the
DC signal to the first node in the case that the third
node is at the first potential, apply the fourth clock
signal to the third node in the case that the fourth
clock signal is at the first potential, apply the second
touch-control signal to the third node in the case that
the second node is at the first potential, and maintain
a voltage difference between the first end of the node
control module and the third node to be a voltage
difference within a previous time period in the case
that the third node is in a floating state;
a first end of the first output module is connected to
the second node, a second end of the first output
module is configured to receive a second clock sig-
nal, and a third end of the first output module is con-
nected to a driving signal output end of the shift reg-
ister;
the first output module is configured to apply the sec-
ond clock signal to the driving signal output end in
the case that the second node is at the first potential,
and maintain a voltage difference between the sec-
ond node and the driving signal output end to be the
voltage difference within the previous time period in
the case that the second node is in the floating state;
a first end of the second output module is connected
to the third node, a second end of the second output
module is configured to receive the DC signal, and
a third end of the second output module is connected
to the driving signal output end;
the second output module is configured to apply the
DC signal to the driving signal output end in the case
that the third node is at the first potential;
in the case that a valid pulse signal of the input signal
is at a high potential, the first potential is a high po-
tential, the DC signal is at a low potential, and the
second touch-control signal is at a low potential at
the display stage and at a high potential at the touch
stage; and
in the case that the valid pulse signal of the input
signal is at a low potential, the first potential is a low
potential, the DC signal is at a high potential, and
the second touch-control signal is at the high poten-
tial at the display stage and at the low potential at
the touch stage.

2. The shift register according to claim 1, further com-
prising a third output module,
a first end of the third output module is configured to
receive a third touch-control signal, a second end of
the third output module is configured to receive the
DC signal, and a third end of the third output module
is connected to the driving signal output end,
wherein the third output module is configured to ap-

ply the DC signal to the driving signal output end at
the touch stage under the control of the third touch-
control signal.

3. The shift register according to claim 1, wherein
the input module comprises a first switch transistor,
a drain electrode of the first switch transistor is con-
nected to the first node; and
a gate electrode of the first switch transistor is con-
figured to receive the input signal and a source elec-
trode of the first switch transistor is configured to
receive the first clock signal, or the gate electrode of
the first switch transistor is configured to receive the
first clock signal and the source electrode of the first
switch transistor is configured to receive the input
signal.

4. The shift register according to claim 1, wherein
the resetting module comprises a second switch
transistor, a drain electrode of the second switch
transistor is connected to the first node; and
a gate electrode of the second switch transistor is
configured to receive the resetting signal and a
source electrode of the second switch transistor is
configured to receive the third clock signal, or the
gate electrode of the second switch transistor is con-
figured to receive the third clock signal and the
source electrode of the second switch transistor is
configured to receive the resetting signal.

5. The shift register according to claim 1, wherein the
touch switching module comprises a third switch
transistor, a gate electrode of the third switch tran-
sistor is configured to receive the first touch-control
signal, a source electrode of third switch transistor
is connected to the first node, and a drain electrode
of third switch transistor is connected to the second
node.

6. The shift register according to claim 1, wherein the
node control module comprises a fourth switch tran-
sistor, a fifth switch transistor, a sixth switch transis-
tor and a first capacitor;
a gate electrode of the fourth switch transistor is con-
nected to the third node, a source electrode of the
fourth switch transistor is configured to receive the
DC signal, and a drain electrode of the fourth switch
transistor is connected to the first node;
a gate electrode and a source electrode of the fifth
switch transistor are configured to receive the fourth
clock signal, and a drain electrode of the fifth switch
transistor is connected to the third node;
a gate electrode of the sixth switch transistor is con-
nected to the second node, a source electrode of the
sixth switch transistor is configured to receive the
second touch-control signal, and a drain electrode
of the sixth switch transistor is connected to the third
node; and
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one end of the first capacitor is connected to the third
node, and the other end of the first capacitor is con-
figured to receive the DC signal.

7. The shift register according to claim 1, wherein the
first output module comprises a seventh switch tran-
sistor and a second capacitor;
a gate electrode of the seventh switch transistor is
connected to the second node, a source electrode
of the seventh switch transistor is configured to re-
ceive the second clock signal, and a drain electrode
of the seventh switch transistor is connected to the
driving signal output end; and
one end of the second capacitor is connected to the
second node, and the other end of the second ca-
pacitor is connected to the driving signal output end.

8. The shift register according to claim 1, wherein the
second output module comprises an eighth switch
transistor, a gate electrode of the eighth switch tran-
sistor is connected to the third node, a source elec-
trode of the eighth switch transistor is configured to
receive the DC signal, and a drain electrode of the
eighth switch transistor is connected to the driving
signal output end.

9. The shift register according to claim 2, wherein the
third output module comprises a ninth switch tran-
sistor, a gate electrode of the ninth switch transistor
is configured to receive the third touch-control signal,
a source electrode of the ninth switch transistor is
configured to receive the DC signal, and a drain elec-
trode of the ninth switch transistor is connected to
the driving signal output end.

10. The shift register according to any one of claims 1
to 9, wherein
in the case that the valid pulse signal of the input
signal is at a high potential, all of the switch transis-
tors are N-type transistors; and
in the case that the valid pulse signal of the input
signal is at a low potential, all of the switch transistors
are P-type transistors.

11. A gate driver circuit comprising a plurality of shift
registers each according to any one of claims 1 to
10, wherein
the plurality of shift registers are connected in a cas-
caded manner; an input signal is applied to a first-
level shift register through a start signal end;
apart from the first-level shift register, an input signal
is applied to a current-level shift register through a
driving signal output end of a previous-level shift reg-
ister connected to the current-level shift register; and
apart from a last-level shift register, a resetting signal
is applied to the current-level shift register through
a driving signal output end of a next-level shift reg-
ister connected to the current-level shift register.

12. A display device comprising the gate driver circuit
according to claim 11.

13. A method for driving the shift register according to
any one of claims 1 to 10, comprising a display stage
and a touch stage, wherein
the display stage comprises a first stage, a second
stage, a third stage and a fourth stage;
at the first stage, the input module applies the first
clock signal to the first node under the control of the
input signal, the touch switching module enables the
first node to be electrically connected to the second
node and applies a potential at the first node to the
second node under the control of the first touch-con-
trol signal, the node control module applies the sec-
ond touch-control signal to the third node under the
control of the potential at the second node, and the
first output module applies the second clock signal
to the driving signal output end under the control of
the potential at the second node;
at the second stage, the second node is in a floating
state, the first output module maintains a voltage dif-
ference between the second node and the driving
signal output end to be a voltage difference within a
previous time period, and applies the second clock
signal to the driving signal output end under the con-
trol of the potential at the second node, and the node
control module applies the second touch-control sig-
nal to the third node under the control of the potential
at the second node;
at the third stage, the resetting module applies the
third clock signal to the first node under the control
of the resetting signal, the touch switching module
enables the first node to be electrically connected to
the second node and applies the potential at the first
node to the second node under the control of the first
touch-control signal, the node control module ap-
plies the second touch-control signal to the third
node under the control of the potential at the second
node, and the first output module applies the second
clock signal to the driving signal output end under
the control of the potential at the second node;
at the fourth stage, the node control module applies
the fourth clock signal to the third node under the
control of the fourth clock signal, and applies the DC
signal to the first node under the control of the po-
tential at the third node, the touch switching module
enables the first node to be electrically connected to
the second node and applies the potential at the first
node to the second node under the control of the first
touch-control signal, and the second output module
applies the DC signal to the driving signal output end
under the control of the potential at the third node;
and
at the touch stage,
the touch switching module enables the first node to
be electrically disconnected from the second node
under the control of the first touch-control signal; and
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the second node is in the floating stage, the first out-
put module maintains a voltage difference between
the second node and the driving signal output end
to be the voltage difference within the previous time
period, and the node control module applies the sec-
ond touch-control signal to the third node under the
control of the second node; or the third node is in a
floating state, the node control module maintains a
voltage difference between the first end of the node
control module and the third node to be the voltage
difference within the previous time period, and the
second output module applies the DC signal to the
driving signal output end under the control of the po-
tential at the third node.

14. The method according to claim 13, wherein the touch
stage is capable of being provided between any two
adjacent ones of the first stage, the second stage,
the third stage and the fourth stage of the display
stage, or provided after the fourth stage of the display
stage.

15. The method according to claim 14, wherein
in the case that the touch stage is provided between
the first stage and the second stage, or between the
second stage and the third stage, or between the
third stage and the fourth stage, the touch switching
module enables the first node to be electrically dis-
connected from the second node under the control
of the first touch-control signal, the second node is
in the floating state, the first output module maintains
the voltage difference between the second node and
the driving signal output end to be the voltage differ-
ence within the previous time period, and the node
control module applies the second touch-control sig-
nal to the third node under the control of the second
node, and the second output module applies the DC
signal to the driving signal output end under the con-
trol of the potential at the third node; and
in the case that the touch stage is provided after the
fourth stage, the touch switching module enables the
first node to be electrically disconnected from the
second node under the control of the first touch-con-
trol signal, the third node is in the floating state, the
node control module maintains the voltage differ-
ence between the first end of the node control mod-
ule and the third node to be the voltage difference
within the previous time period, and the second out-
put module applies the DC signal to the driving signal
output end under the control of the potential at the
third node.
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