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(54) SHIFT REGISTER, GATE INTEGRATED DRIVE CIRCUIT, AND DISPLAY SCREEN

(57) There is disclosed a shift register, a gate inte-
grated driving circuit and a display screen. In the shift
register, a connection point between the source of the
first thin film transistor (T1) and the drain of the second
thin film transistor (T2) is set as the first pulling-up node
(PU1), a connection point between the capacitor (C1)
and the gate of the third thin film transistor (T3) is set as
the second pulling-up node (PU2), and the leakage-proof
module is added between the first pulling-up node (PU1)
and the second pulling-up node (PU2). The leak-
age-proof module is configured to, under the control of
the display control signal terminal (CT1): conduct the
path between the first pulling-up node (PU1) and the sec-
ond pulling-up node (PU2) during the display period in a
frame, so that the shift register can output a normal
gate-on signal; and disconnect the path between the first
pulling-up node (PU1) and the second pulling-up node
(PU2) during the touch period in the frame, which is equiv-
alent to connecting a resistor having a large resistance
in a discharging path of the capacitor (C1) in series, so
that the discharging of the capacitor (C1) can be slowed
greatly, and a leakage speed of the capacitor (C1) is de-
creased effectively, which avoids a problem of abnormal
displaying occurs possibly in an application of a touch
screen with a high reporting rate.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a technique
field of liquid crystal display, and particularly to a shift
register, a gate integrated driving circuit and a display
screen.

BACKGROUND

[0002] In a thin film transistor liquid crystal display
(TFT-LCD), gate driving signals are generally provided
to gates of respective Thin Film Transistors (TFTs) in an
area of pixels by a gate driving apparatus. The gate driv-
ing apparatus can be formed on an array substrate of the
liquid crystal display with an array process, namely, a
gate driver on array (GOA) process. Such integration
process not only saves the cost, but also can achieve an
aesthetic design of two symmetrical sides of the liquid
crystal panel, and at the same time, it can further remove
a bonding area and a wiring space for fan-out in the gate
integrated circuit (IC), so that a narrow bezel design can
be realized. Also, such integration process can further
remove a bonding process in a gate line direction, which
can improve productivity and yield rate.

SUMMARY

[0003] Embodiments of the present disclosure provide
a shift register, a gate integrated driving circuit and a
display screen, which can address the issue of abnormal
displaying occurs when the existing GOA circuit is ap-
plied to a touch panel with a high reporting rate.
[0004] According to an embodiment of the present dis-
closure, there is provided a shift register comprising:

a first thin film transistor having a gate connected
with a signal input terminal, a drain connected with
a first reference signal terminal, and a source con-
nected with a first pulling-up node;
a second thin film transistor having a gate connected
with a reset signal terminal, a drain connected with
the first pulling-up node, and a source connected
with a second reference signal terminal;
a third thin film transistor having a gate connected
with the second pulling-up node, a drain connected
with a clock signal terminal, and a source connected
with a signal output terminal;
a fourth thin film transistor having a gate connected
with a touch control signal terminal, a drain connect-
ed with the signal output terminal, a source connect-
ed with a low voltage signal terminal, wherein the
touch control signal terminal is configured to turn on
the fourth thin film transistor during a touch period
and turn off the fourth thin film transistor during a
display period;
a capacitor, provided between the second pulling-

up node and the signal output terminal; and
a leakage-proof module, provided among a display
control signal terminal, the first pulling-up node and
the second pulling-up node, and configured to, under
a control of the display control signal terminal, con-
duct a path between the first pulling-up node and the
second pulling-up node during the display period and
disconnect the path between the first pulling-up node
and the second pulling-up node during the touch pe-
riod.

[0005] In the shift register according to an embodiment
of the present disclosure, a connection point between
the source of the first thin film transistor and the drain of
the second thin film transistor is set as the first pulling-
up node, a connection point between the capacitor and
the gate of the third thin film transistor is set as the second
pulling-up node, the leakage-proof module is added be-
tween the first pulling-up node and the second pulling-
up node, and is configured to, under the control of the
display control signal terminal: conduct the path between
the first pulling-up node and the second pulling-up node
during the display period in a frame, so that the shift reg-
ister can output a normal gate-on signal; and disconnect
the path between the first pulling-up node and the second
pulling-up node during the touch period in the frame,
which is equivalent to connecting a resistor having a large
resistance in a discharging path of the capacitor in series,
so that the discharging of the capacitor can be slowed
greatly, and a leakage speed of the capacitor is de-
creased effectively, which avoids a problem of abnormal
displaying occurs possibly in a case in which a period of
frame in the touch screen is divided into a plurality of
display periods and touch periods, which are alternative,
to increase the reporting rate.
[0006] In a possible implementation, in the shift register
according to an embodiment of the present disclosure,
the leakage-proof module further comprises a fifth thin
film transistor, having a gate connected with the display
control signal terminal, a drain connected with the first
pulling-up node and a source connected with the second
pulling-up node.
[0007] In a possible implementation, in the shift register
according to an embodiment of the present disclosure,
all of the thin film transistors included in the shift register
are N-type thin film transistors;
the display control signal terminal supplies a high level
signal while the touch control signal terminal supplies a
low level signal, during the display period; and
the display control signal terminal supplies a low level
signal while the touch control signal terminal supplies a
high level signal, during the touch period.
[0008] In a possible implementation, in the shift register
according to an embodiment of the present disclosure,
when a forward scan is activated, the first reference sig-
nal terminal supplies a high level signal while the second
reference signal terminal supplies a low level signal, dur-
ing the display period; and
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the first reference signal terminal and the second refer-
ence signal terminal supply high level signals at the same
time, during the touch period.
[0009] In a possible implementation, in the shift register
according to an embodiment of the present disclosure,
when a reverse scan is activated, the first reference sig-
nal terminal supplies a low level signal while the second
reference signal terminal supplies a high level signal, dur-
ing the display period; and
the first reference signal terminal and the second refer-
ence signal terminal supply high level signals at the same
time, during the touch period.
[0010] In a possible implementation, the shift register
according to an embodiment of the present disclosure
further comprises a pulling-down module, provided
among the display control signal terminal, the first pulling-
up node, the second pulling-up node, the signal output
terminal and the low voltage signal terminal, configured
to maintain the first pulling-up node, the second pulling-
up node and the signal output terminal at a low level
during a non-operational period of the shift register.
[0011] In a possible implementation, in the shift register
according to an embodiment of the present disclosure,
the pulling-down module comprises:

a sixth thin film transistor having a drain connected
with the display control signal terminal, and a source
connected with a pulling-down node;
a seventh thin film transistor having a drain connect-
ed with the pulling-down node, the gate connected
with the second pulling-up node, and a source con-
nected with the low voltage signal terminal;
an eighth thin film transistor having a gate and a drain
thereof are connected with the display control signal
terminal respectively, and a source connected with
a gate of the sixth thin film transistor;
a ninth thin film transistor having a drain connected
with the source of the eighth thin film transistor, a
gate connected with the second pulling-up node, and
a source connected with the low voltage signal ter-
minal;
a tenth thin film transistor having a drain connected
with the first pulling-up node, a gate connected with
the pulling-down node, and a source connected with
the low voltage signal terminal; and
an eleventh thin film transistor having a drain con-
nected with the signal output terminal, a gate con-
nected with the pulling-down node; and a source
connected with the low voltage signal terminal.

[0012] An embodiment of the present disclosure pro-
vides a gate integrated driving circuit comprising a plu-
rality of stages of any one of shift registers according to
the embodiments of the present disclosure connected in
cascade;
except for the first stage of shift register and the last stage
of shift register, each stage of shift registers outputs a
trigger signal to a signal input terminal of a next stage of

shift register adjacent thereto, and outputs a reset signal
to a reset signal terminal of a previous stage of shift reg-
ister adjacent thereto; the first stage of shift register out-
puts a trigger signal to the signal input terminal of the
stage of second shift register; and the last shift register
outputs a reset signal to its own reset signal terminal and
the reset signal terminal of its previous stage of shift reg-
ister.
[0013] An embodiment of the present disclosure pro-
vides a display screen comprising the gate integrated
driving circuit according to the embodiments of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig.1a is an exemplary diagram illustrating a struc-
ture of a GOA circuit;
Fig.1b is an exemplary diagram illustrating a struc-
ture of a shift register;
Fig.2 is a first exemplary diagram illustrating a struc-
ture of a shift register according to an embodiment
of the present disclosure;
Fig.3 is a second exemplary diagram illustrating a
structure of the shift register according to an embod-
iment of the present disclosure;
Figs.4a and 4b are timing diagrams illustrating a for-
ward scanning and a reverse scanning of the shift
register according to embodiments of the present
disclosure, respectively;
Fig.4c is a timing diagram illustrating inputs and out-
puts of a shift register according to an embodiment
of the present disclosure in detail;
Fig.5 is a first exemplary diagram illustrating a struc-
ture of the shift register having a pulling-down mod-
ule according to an embodiment of the present dis-
closure;
Fig.6 is a second exemplary diagram illustrating a
structure of the shift register having the pulling-down
module according to an embodiment of the present
disclosure; and
Fig.7 is an exemplary diagram illustrating a structure
of a gate integrated driving circuit according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0015] Concrete implementations of the shift register,
the gate integrated driving circuit and the display screen
according to the embodiments of the present disclosure
will be described in details in connection with accompa-
nying drawings.
[0016] Fig.1a illustrates a gate integrated driving circuit
comprising a plurality of shift registers each configured
to provide a gate scan signal to a corresponding gate
connected with a signal output terminal of a respective
shift register, to input a reset signal to a reset signal ter-
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minal of a corresponding previous shift register adjacent
thereto, and to input a trigger signal to a signal input ter-
minal of a corresponding next shift register adjacent
thereto. Fig.1b illustrates an exemplary diagram of a
structure of a shift register, wherein a basic function of
the shift register can be realized by using 4 thin film tran-
sistors M1-M4 and one capacitor C1, and its detailed
operational principle is as follows. When a high level sig-
nal is input to the signal input terminal Input, the first thin
film transistor M1 is turned on to charge a pulling-up node,
namely a PU node, at this time the third thin film transistor
M3 is turned on; when a high level signal is input to a
clock signal terminal CLK, the third thin film transistor
M3, which is turned on, makes the signal output terminal
Output to output the high level signal supplied from the
clock signal terminal CLK, and at the same time the PU
node is further be pulled up due to a bootstrap effect of
the capacitor C1; after that, when a high level signal is
input to the reset signal terminal Reset, the second thin
film transistor M2 and the fourth thin film transistor M4
are turned on so as to discharge the PU node and the
signal output terminal Output respectively.
[0017] When an In-Cell touch screen is manufactured
with an array substrate having the above GOA circuit, a
period of one frame of a LCD screen can be divided into
a plurality of display periods and touch periods in alter-
native, in order to increase a reporting rate of the touch
to improve the touch effect. Thus, the GOA circuit oper-
ates only during the display periods, instead of outputting
a gate-on signal to the gate signal line connected thereto
sequentially as it used to, that is, the GOA circuit stops
operation during the plurality of touch periods within the
one period of frame. For example, the touch period is set
between output timings of the (N-1)th stage of shift reg-
ister and the Nth stage of shift register of GOA as illus-
trated in Fig.1a, and after the (N-1)th stage of shift register
operates, the trigger signal input to the signal input ter-
minal of the Nth stage of shift register from the signal
output terminal of the (N-1)th stage of shift register pulls
up a potential at the PU node in the Nth stage of shift
register, but the third thin film transistor M3 in the Nth
stage of shift register would be turned on only after one
touch period has elapsed, at this time, the PU node is in
a floating state, the capacitor C1 starts to be discharged,
whose is discharged via two paths(as denoted by dotted
lines in Fig.1b), one is from the node PU to a low voltage
signal terminal VSS via the second thin film transistor
M2, and the other is from the node PU to a high voltage
signal terminal VDD via the first thin film transistor M1,
such that an electric leakage phenomenon occurs at the
PU node. Especially the second thin film transistor M2 is
manufactured in a non-display area of the display screen,
its large size causes a large leakage current, which would
quicken charges at the PU node to flow to the low voltage
signal terminal VSS being at a low potential. After the
touch period has elapsed, the third thin film transistor M3
in the Nth stage of shift register is turned on, but the
voltage at the PU node has been dropped, which causes

the gate-on signal on the gate signal line connected with
the signal output terminal to be too low and results in a
malfunction in display of the display screen.
[0018] As illustrated in Fig.2, a shift register according
to an embodiment of the present disclosure comprises:

a first thin film transistor T1 with a gate connected
with a signal input terminal Input, a drain connected
with a first reference signal terminal Ref1, and a
source connected with a first pulling-up node PU1;
a second thin film transistor T2 with a gate connected
with a reset signal terminal Reset, a drain connected
with the first pulling-up node PU1, and a source con-
nected with a second reference signal terminal Ref2;
a third thin film transistor T3 with a gate thereof con-
nected with the second pulling-up node PU2, a drain
connected with a clock signal terminal CLK, and a
source connected with a signal output terminal Out-
put;
a fourth thin film transistor T4 with a gate connected
with a touch control signal terminal CT2, a drain con-
nected with the signal output terminal Output, a
source connected with a low voltage signal terminal
VSS, wherein the touch control signal terminal CT2
is configured to turn on the fourth thin film transistor
T4 during a touch period and turn off the fourth thin
film transistor T4 during a display period;
a capacitor C1, provided between the second pull-
ing-up node PU2 and the signal output terminal Out-
put; and
a leakage-proof module, provided among a display
control signal terminal CT1, the first pulling-up node
PU1 and the second pulling-up node PU2, and con-
figured to conduct a path between the first pulling-
up node PU1 and the second pulling-up node PU2
during the display period and disconnect the path
between the first pulling-up node PU1 and the sec-
ond pulling-up node PU2 during the touch period un-
der a control of the display control signal terminal
CT1.

[0019] In the shift register according to an embodiment
of the present disclosure, a connection point between
the source of the first thin film transistor T1 and the drain
of the second thin film transistor T2 is set as the first
pulling-up node PU1, a connection point between the ca-
pacitor C1 and the gate of the third thin film transistor T3
is set as the second pulling-up node PU2, the leakage-
proof module is added between the first pulling-up node
PU1 and the second pulling-up node PU2, and this leak-
age-proof module is configured to, under the control of
the display control signal terminal CT1, conduct a path
between the first pulling-up node PU1 and the second
pulling-up node PU2 during the display period in a frame,
so that the shift register can output a normal gate-on sig-
nal; and disconnect the path between the first pulling-up
node PU1 and the second pulling-up node PU2 during
the touch period in the frame, which is equivalent to con-
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necting a resistor having a large resistance in the dis-
charging path of the capacitor C1 in series, so that the
discharging of the capacitor C1 can be slowed greatly,
and a leakage speed of the capacitor C1 is decreased
effectively, which avoids a problem of abnormal display-
ing occurs possibly in a case in which a period of frame
of the touch screen is divided into a plurality of display
periods and touch periods, which are alternative, to in-
crease the reporting rate.
[0020] It should be noted that, in the shift register ac-
cording to the embodiment of the present disclosure,
functions of the source and drain of the thin film transistor
can be exchanged depending on the different type of the
transistor and the different input signals, and details are
omitted herein.
[0021] Optionally, to facilitate the implementation, in
the shift register according to an embodiment of the
present disclosure, as illustrated in Fig.3, the leakage-
proof module can particularly comprise a fifth thin film
transistor with a gate connected with the display control
signal terminal CT1, a drain connected with the first pull-
ing-up node PU1 and a source connected with the second
pulling-up node PU2.
[0022] In particular, in the shift register according to an
embodiment of the present disclosure, the same type of
thin film transistor is adopted as the fifth thin film transistor
T5, as the leakage-proof module, and as all of other thin
film transistors included in the shift register, and in an
actual implementation, N-type thin film transistors are
adopted in general.
[0023] In a specific implementation, in order to ensure
that the signal output terminal of the shift register de-
scribed above according to the embodiment of the
present disclosure can output the gate-on signal normally
during the respective display periods within one frame,
the display control signal terminal CT1 would supply a
stable high level signal all the time during the display
period, so that the fifth thin film transistor T5 is in a turned-
on state, that is, the path between the first pulling-up node
PU1 and the second pulling-up node PU2 is in a conduc-
tive state; correspondingly, the touch control signal ter-
minal CT2 supplies a stable low level signal all the time
so as to ensure the fourth thin film transistor T4 to be in
a turned-off state. During the touch period, the display
control signal terminal supplies a stable low level signal
all the time, so that the fifth thin film transistor T5 is in a
turned-off state, that is, the path between the first pulling-
up node PU1 and the second pulling-up node PU2 are
in a nonconductive state; correspondingly, the touch con-
trol signal terminal CT2 supplies a stable high level signal
all the time so as to ensure the fourth thin film transistor
T4 to be in a turned-on state so as to pull down the voltage
at the signal output terminal Output, which can guarantee
that no signal is output.
[0024] Further, since the signal input terminal and the
reset signal terminal are designed symmetrically in the
above-described shift register according to the embodi-
ment of the present disclosure and their functions can be

exchanged, the shift register according to the embodi-
ment of the present disclosure can realize a bi-direction
scan.
[0025] Generally, when a forward scan is activated, as
illustrated in Fig.4a, the first reference signal terminal
Ref1 supplies a high level signal while the second refer-
ence signal terminal Ref2 supplies a low level signal,
during the display period (Display). Optionally, in order
to further slow the leakage speed of the capacitor C1,
the second reference signal terminal Ref2 can be set at
a high level during the touch period (Touch), that is, the
second reference signal terminal Ref2 and the first ref-
erence signal terminal Ref1 supply high level signals at
the same time, which can further slow the flowing of the
current.
[0026] Generally, when a reverse scan is activated, as
illustrated in Fig.4b, the first reference signal terminal
Ref1 supplies a low level signal while the second refer-
ence signal terminal Ref2 supplies a high level signal,
during the display period (Display). Optionally, in order
to further slow the leakage speed of the capacitor C1,
the first reference signal terminal Ref1 can be set at a
high level during the touch period (Touch), that is, the
first reference signal terminal Ref1 and the second ref-
erence signal terminal Ref2 supply high level signals at
the same time, which can further slow the flowing of the
current.
[0027] Thereafter, the operating process of the shift
register according to the embodiment of the present dis-
closure would be described by taking the forward scan
as an example, with reference to the shift register illus-
trated in Fig.3 and the input-output timing for the shift
register illustrated in Fig.4c. In particular, four phases T1-
T4 are selected, as illustrated in the input-output timing
diagram of Fig.4c. In the following description, 1 denotes
a high level signal while 0 denotes a low level signal.
[0028] In the T1 phase, Input=1, CLK=0, Reset=0,
Ref1= Ref2=0, CT1=1, and CT2=0. since CT1=1, the fifth
thin film transistor T5 is turned on, the path between the
first pulling-up node PU1 and the second pulling-up node
PU2 is conducted; since Input=1 the first thin film tran-
sistor T1 is turned on and the shift register is controlled
to start to operate, the first reference signal terminal Ref1
pulls up the second pulling-up node PU2 through the first
thin film transistor T1 and charges the capacitor C1.
When the second pulling-up node PU2 is at a high level,
the third thin film transistor T3 is turned on, but the signal
output terminal Output outputs a low level signal since
the CLK=0. The T1 phase is a charging phase for the
capacitor C1 in the shift register.
[0029] In the T2 phase, Input=0, CLK=0, Reset=0,
Ref1= Ref2=1, CT1=0, and CT2=1. At this time, the first
thin film transistor T1, the second thin film transistor T2
and the fifth thin film transistor T5 are turned off, the sec-
ond pulling-up node PU2 remains at the high level, and
when the second pulling-up node PU2 is at the high level,
the third thin film transistor T3 is turned on; however, the
signal output terminal Output outputs the low level signal
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since the CLK=0. And, since CT2=1, the fourth thin film
transistor T4 is in the turned-on state, which can pull down
the noise from the signal output terminal Output in time.
The T2 phase is the touch period.
[0030] In the T3 phase, Input=0, CLK=1, Reset=0,
Ref1=1, Ref2=0, CT1=1, and CT2=0. Since Input=0, the
first thin film transistor T1 is turned off; the third thin film
transistor T3 remains on, and outputs the high level at
the clock signal terminal CLK to the signal output terminal
Output since CLK=1, and the second pulling-up node
PU2 is further pulled up due to a bootstrap effect of the
capacitor C1; the high level at the CLK is output from the
signal output terminal Output to a gate line corresponding
to the shift register, so that all of thin film transistors lo-
cated on this gate line within a display area of the liquid
crystal panel are turned on and a data signal line starts
to write a signal. The T3 phase is a phase during which
the shift register is switched on.
[0031] In the T4 phase, Input=0, CLK=0, Reset=1,
Ref1= Ref2=0, CT1=1, and CT2=0. Since Resent=1, the
second thin film transistor T2 is turned on. In theory, the
second pulling-up node PU2 is pulled down to the low
level at the second reference signal terminal Ref2 after
the second thin film transistor T2 is turned on. Further,
the third thin film transistor T3 enters into the turned-off
state from the turned-on state and the signal output ter-
minal Output outputs the low level signal, when the sec-
ond pulling-up node PU2 changes to be at a low level
from a high level. The T4 phase is a discharging phase
for the capacitor C1 in the shift register.
[0032] In actual operations, in the T4 phase, the volt-
age at the second pulling-up node PU2 is changed to the
low level from the high level gradually and the third thin
film transistor T3 is also changed to a turned-off state
from the turned-on state gradually; during this procedure,
it cannot be guaranteed that no noise is output from the
signal output terminal Output (the noise at the signal out-
put terminal Output would be generated as a generation
of the noise at the second pulling-up node PU2). There-
fore, in order to reduce the noises from the second pull-
ing-up node PU2 and the signal output terminal Output,
as illustrated in Fig.5, the shift register according to the
embodiment of the present disclosure further comprises
a pulling-down module, provided among the display con-
trol signal terminal CT1, the first pulling-up node PU1,
the second pulling-up node PU2, the signal output termi-
nal Output and the low voltage signal terminal VSS, con-
figured to maintain the first pulling-up node PU1, the sec-
ond pulling-up node PU2 and the signal output terminal
Output to be at a low level during a non-operation period
of the shift register, so that the output of the noise is
decreased.
[0033] In a specific implementation, as illustrated in
Fig. 6, the pulling-down module in the shift register ac-
cording to an embodiment of the present disclosure can
comprises:

a sixth thin film transistor T6 with a drain connected

with the display control signal terminal CT1, and a
source connected with a pulling-down node PD;
a seventh thin film transistor T7 with a drain connect-
ed with the pulling-down node PD, the gate connect-
ed with the second pulling-up node PU2, and a
source connected with the low voltage signal termi-
nal VSS;
an eighth thin film transistor T8 with a gate and a
drain connected with the display control signal ter-
minal CT1 respectively, and a source connected with
a gate of the sixth thin film transistor T6;
a ninth thin film transistor T9 with a drain connected
with the source of the eighth thin film transistor T8,
a gate connected with the second pulling-up node
PU2, and a source connected with the low voltage
signal terminal VSS;
a tenth thin film transistor T10 with a drain connected
with the first pulling-up node PU1, a gate connected
with the pulling-down node PD, and a source con-
nected with the low voltage signal terminal VSS; and
an eleventh thin film transistor T11 with a drain con-
nected with the signal output terminal Output, a gate
connected with the pulling-down node PD, and a
source connected with the low voltage signal termi-
nal VSS.

[0034] Thereafter, the operating process of the pulling-
down module in the shift register according to an embod-
iment of the present disclosure would be described by
taking the forward scan as an example, with reference
to the shift register illustrated in Fig.6 and the input-output
timing illustrated in Fig.4c.
[0035] In the T1 and T2 phases, since CT1=10, the
eighth thin film transistor T8 is turned on so as to turn on
the sixth thin film transistor T6, the voltage at the pulling-
down node PD is pulled up, therefore the tenth thin film
transistor T10 and the eleventh thin film transistor T11
are in the turned-on state, so that the noises from the
first pulling-up node PU1 and the second pulling-up node
PU2 together with the noise from the signal output ter-
minal Output are delivered to the low voltage signal ter-
minal VSS.
[0036] In the T3 phase, the second pulling-up node
PU2 is further pulled up due to the bootstrap effect of the
capacitor C1; therefore the seventh thin film transistor
T7 and the ninth thin film transistor T9 are in the turned-
on state, and the voltage at the pulling-down node PD is
pulled down, so that the tenth thin film transistor T10 and
the eleventh thin film transistor T11 are in the turned-off
state, which ensures the normal output of the signal out-
put terminal Output.
[0037] In the T4 phase, since the second pulling-up
node PU2 is pulled down after the second thin film tran-
sistor T2 is turned on, the seventh thin film transistor T7
and the ninth thin film transistor T9 are in the turned-off
state, the CT1 is at high, the T8, T6 are turned on, the
voltage at the pulling-down node PD is pulled up gradu-
ally, and therefore the tenth thin film transistor T10 and
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the eleventh thin film transistor T11 are in the turned-on
state, so that the noises from the first pulling-up node
PU1 and the second pulling-up node PU2 together with
the noise from the signal output terminal Output are de-
livered to the second reference signal terminal Ref 2 or
the low voltage signal terminal VSS.
[0038] Above descriptions are only illustrative to ex-
plain the specific structure of the pulling-down module in
the shift register, but the actual structure of the pulling-
down module is not limited to the structure described in
the embodiments of the present disclosure as actually
implemented, which can also be other structure known
to those skilled in the art, and there is no limitations here-
in.
[0039] Based on the same inventive conception, an
embodiment of the present disclosure further provides a
gate integrated driving circuit, as illustrated in Fig. 7, com-
prising a plurality of stages of shift registers connected
in cascade; except for the first stage of shift register and
the last stage of shift register, the signal output terminal
Output of each stage of shift register outputs a trigger
signal to the signal input terminal of the next stage of shift
register adjacent thereto, and outputs a reset signal to
the reset signal terminal of the previous stage of shift
register adjacent thereto; the signal output terminal Out-
put of the first stage of shift register outputs a trigger
signal to the signal input terminal of the second stage of
shift register; and the signal output terminal Output of the
last stage of shift register outputs a reset signal to its own
reset signal terminal and the reset signal terminal of its
previous stage of shift register.
[0040] For a purpose of facilitating illustration, only five
stage of shift registers are illustrated in Fig.7, denoted
as the (N-2)th stage of shift register, the (N-1)th stage of
shift register, the Nth stage of shift register, the (N+1)th
stage of shift register and the (N+2)th stage of shift reg-
ister. Herein, the signal output terminal Output(n) of the
Nth stage of shift register not only outputs a gate-on sig-
nal to the gate signal line connected therewith, but also
outputs a reset signal to the (N-1)th stage of shift register,
and outputs a trigger signal to the (N+1)th stage of shift
register at the same time.
[0041] Particularly, the detailed function and structure
of each stage of shift register in the gate integrated driving
circuit described above are as same as those of the shift
register according to the embodiments of the present dis-
closure, which have been described previously, therefore
it is not repeated herein.
[0042] Based on the same inventive conception, an
embodiment of the present disclosure further provides a
display screen comprising the above gate integrated driv-
ing circuit, and its detailed implementations can refer to
the description for the gate integrated driving circuit de-
scribed previously, so it is not repeated herein.
[0043] In the shift register, the gate integrated driving
circuit and the display screen according to the embodi-
ments of the present disclosure, a connection point be-
tween the source of the first thin film transistor and the

drain of the second thin film transistor is set as the first
pulling-up node, a connection point between the capac-
itor and the gate of the third thin film transistor is set as
the second pulling-up node, the leakage-proof module is
incorporated between the first pulling-up node and the
second pulling-up node, and this leakage-proof module
is configured to, under the control of the display control
signal terminal: conduct the path between the first pulling-
up node and the second pulling-up node during the dis-
play period in a frame, so that the shift register can output
a normal gate-on signal; and disconnect the path be-
tween the first pulling-up node and the second pulling-
up node during the touch period in the frame, which is
equivalent to connecting a resistor having a large resist-
ance in a discharging path of the capacitor in series, so
that the discharging of the capacitor can be slowed great-
ly, a leakage speed of the capacitor is decreased effec-
tively, which avoids a problem of abnormal displaying
occurs possibly in a case in which a period of frame for
the touch screen is divided into a plurality of display pe-
riods and touch periods, which are alternative, to in-
crease the reporting rate.
[0044] Obviously, those skilled in the art can make var-
ious changes and variations on the present disclosure
without departing from the spirit and scope of the present
disclosure. Thus, the present disclosure intends to cover
the changes and variations to the present disclosure if
such changes and variations belong to the scope defined
by the claims of the present disclosure and equivalence
thereof.
[0045] This application claims the priority of the Chi-
nese Patent Application No. 201410240531.8, filed on
May 30, 2014, with the China’s State Intellectual Property
Office, the disclosure of which is incorporated by refer-
ence herein as a whole.

Claims

1. A shift register, comprising:

a first thin film transistor having a gate connected
with a signal input terminal, a drain connected
with a first reference signal terminal, and a
source connected with a first pulling-up node;
a second thin film transistor having a gate con-
nected with a reset signal terminal, a drain con-
nected with the first pulling-up node, and a
source connected with a second reference sig-
nal terminal;
a third thin film transistor having a gate connect-
ed with the second pulling-up node, a drain con-
nected with a clock signal terminal, and a source
connected with a signal output terminal;
a fourth thin film transistor having a gate con-
nected with a touch control signal terminal, a
drain connected with the signal output terminal,
a source connected with a low voltage signal
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terminal, wherein the touch control signal termi-
nal is configured to turn on the fourth thin film
transistor during a touch period and turn off the
fourth thin film transistor during a display period;
a capacitor, provided between the second pull-
ing-up node and the signal output terminal; and
a leakage-proof module, provided among a dis-
play control signal terminal, the first pulling-up
node and the second pulling-up node, wherein
the leakage-proof module is configured to, un-
der a control of the display control signal termi-
nal, conduct a path between the first pulling-up
node and the second pulling-up node during the
display period and disconnect the path between
the first pulling-up node and the second pulling-
up node during the touch period.

2. The shift register of claim 1, wherein the leakage-
proof module comprises a fifth thin film transistor
having a gate connected with the display control sig-
nal terminal, a drain connected with the first pulling-
up node and a source connected with the second
pulling-up node.

3. The shift register of claim 1 or 2, wherein all of the
thin film transistors included in the shift register are
N-type thin film transistors;
the display control signal terminal supplies a high
level signal while the touch control signal terminal
supplies a low level signal, during the display period;
and
the display control signal terminal supplies a low lev-
el signal while the touch control signal terminal sup-
plies a high level signal, during the touch period.

4. The shift register of claim 3, wherein in a case in
which a forward scan is activated, the first reference
signal terminal supplies a high level signal while the
second reference signal terminal supplies a low level
signal, during the display period; and
the first reference signal terminal and the second
reference signal terminal supply high level signals
at the same time, during the touch period.

5. The shift register of claim 3, wherein in a case in
which a reverse scan is activated, the first reference
signal terminal supplies a low level signal while the
second reference signal terminal supplies a high lev-
el signal, during the display period; and
the first reference signal terminal and the second
reference signal terminal supply high level signals
at the same time during the touch period.

6. The shift register of any one of claims 1-5, further
comprising a pulling-down module, provided among
the display control signal terminal, the first pulling-
up node, the second pulling-up node, the signal out-
put terminal and the low voltage signal terminal, con-

figured to maintain the first pulling-up node, the sec-
ond pulling-up node and the signal output terminal
at a low level during a non-operational period of the
shift register.

7. The shift register of claim 6, wherein the pulling-down
module comprises:

a sixth thin film transistor having a drain con-
nected with the display control signal terminal,
and a source connected with a pulling-down
node;
a seventh thin film transistor having a drain con-
nected with the pulling-down node, the gate con-
nected with the second pulling-up node, and a
source connected with the low voltage signal ter-
minal;
an eighth thin film transistor having a gate and
a drain connected with the display control signal
terminal, and a source connected with a gate of
the sixth thin film transistor;
a ninth thin film transistor having a drain con-
nected with the source of the eighth thin film tran-
sistor, a gate connected with the second pulling-
up node, and a source connected with the low
voltage signal terminal;
a tenth thin film transistor having a drain con-
nected with the first pulling-up node, a gate con-
nected with the pulling-down node, and a source
connected with the low voltage signal terminal;
and
an eleventh thin film transistor having a drain
connected with the signal output terminal, a gate
connected with the pulling-down node; and a
source connected with the low voltage signal ter-
minal.

8. A gate integrated driving circuit comprising a plurality
of stages of the shift register of any one of claims
1-7 connected in cascade; wherein
except for a first stage of shift register and a last
stage of shift register, each stage of shift register is
configured to output a trigger signal to a signal input
terminal of a next stage of shift register adjacent
thereto, and to output a reset signal to a reset signal
terminal of a previous stage of shift register adjacent
thereto; the first stage of shift register is configured
to output a trigger signal to the signal input terminal
of a second stage of shift register; and the last stage
of shift register is configured to output the reset signal
to its own reset signal terminal and the reset signal
terminal of its previous stage of shift register.

9. A display screen comprising the gate integrated driv-
ing circuit of claim 8.
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