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(57) ABSTRACT 
The present disclosure provides a shift register unit, a 
display device and a driving method. The shift register unit 
includes an inputting module, a resetting module, a pulling 
up module, a pulling-down controlling module and a pull 
ing-down module. The pulling-down module includes a 
tenth switch element which is controlled so as to enable the 
first node to be in electrical connection to a first low-level 
Voltage line, and a cut-off enhancement unit which is con 
figured to cut off a connection between one end of the tenth 
switch element and the first low-level voltage line when the 
tenth switch element is in an off state. 
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1. 

SHIFT REGISTER UNIT, DISPLAY DEVICE 
AND DRIVING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present disclosure claims a priority of the Chinese 
patent application No. 201410240345.4 filed on May 30, 
2014, which is incorporated herein by reference in its 
entirety. 

TECHNICAL FIELD 

The present disclosure relates to the field of touch screen 
display, in particular to a shift register unit, a display device 
and a driving method. 

BACKGROUND 

Currently, a touch panel, particularly a capacitive touch 
panel (CTP), has become a main-stream configuration for a 
mobile display terminal. In order to reduce a cell thickness, 
the CTP is usually formed by combining an In-Cell touch 
panel and a liquid crystal panel in two ways, including Full 
In Cell and Hybrid In Cell. These two ways both involve 
problems in driving a touch scanning signal and a display 
driving signal in a time-division manner. 

Taking Hybrid In Cell as an example, the time-division 
driving method includes Scanning the signals within a time 
period of one frame in Such an alternate manner as "display 
stage-touch scanning stage-display stage-touch scanning 
stage'. At the touch scanning stage, the display driving is 
paused and a pull up (PU) point of the paused-level shift 
register unit is always at a high level. Because elements of 
the shift register unit connected to the PU point have an 
inherent leakage current I, an electric leakage will occur at 
the PU point via these elements. Hence, it is impossible for 
the PU point to be maintained at a high level (there will be 
a slow Voltage drop within a certain period of time), and 
when the display is restored, the voltage will be less than 
voltages of the PU points at the other levels. As a result, a 
signal Voltage outputted by a gate driver circuit at this level 
will be less than those at the other levels, and a dark line will 
occur when displaying. During the entire touch display 
procedure, there are several periods of time where the 
display stages and the touch scanning stages are paused 
alternately, so finally there will be several dark lines on the 
panel, which thus results in deterioration in the display 
effect, and even a display fault. 

SUMMARY 

In order to overcome the above drawbacks in the prior art, 
the present disclosure provides a shift register unit, a gate 
driver circuit, a display device and a driving method, so as 
to, through an additional cut-off enhancement unit, enhance 
a cut-off effect of a switch element where an electric leakage 
may occur, and remarkably reduce the electric leakage at a 
PU point, thereby to prevent the occurrence of dark lines due 
to touch scanning operations. 

In one aspect, the present disclosure provides a shift 
register unit, including: 

an inputting module configured to enable a first node to be 
in electrical connection to a first voltage signal line under the 
control of a signal applied to an input end, the first node 
being a connection point between the inputting module and 
a pulling-up module: 
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2 
a resetting module configured to enable the first node to 

be in electrical connection to a second Voltage signal line 
under the control of a signal applied to a reset end; 

the pulling-up module located between the first node and 
an output end, and configured to enable a first clock signal 
line to be in electrical connection to the output end under the 
control of a voltage at the first node: 

a pulling-down controlling module configured to control 
a voltage at a second node according to the Voltage at the 
first node, the second node being a connection point between 
the pulling-down controlling module and a pulling-down 
module; and 

the pulling-down module configured to pull down the 
Voltage at the first node and a Voltage at the output end 
according to the Voltage at the second node. 
The pulling-down module includes a tenth switch element 

which is controlled so as to enable the first node to be in 
electrical connection to a first low-level voltage line. The 
pulling-down module further includes a cut-off enhance 
ment unit configured to cut off a connection between one end 
of the tenth switch element and the first low-level voltage 
line when the tenth switch element is in an off state. 

Alternatively, the inputting module includes a first Switch 
element, a first end of which is connected to the first voltage 
signal line, a second end of which is connected to the first 
node, and a control end of which is connected to the input 
end. 

Alternatively, the resetting module includes a second 
switch element, a first end of which is connected to the first 
node, a second end of which is connected to the second 
Voltage signal line, and a control end of which is connected 
to the reset end. 

Alternatively, the pulling-up module includes a third 
switch element and a capacitor. A first end of the third switch 
element is connected to the first clock signal line, a second 
end thereof is connected to the output end, and a control end 
thereof is connected to the first node. Two ends of the 
capacitor are connected to the first node and the output end, 
respectively. 

Alternatively, the shift register unit further includes an 
initializing module. The initializing module includes a sev 
enth switch element, a first end of which is connected to the 
first low-level voltage line, a second end of which is 
connected to the output end, and a control end of which is 
connected to a third Voltage signal line. 

Alternatively, the pulling-down controlling module 
includes: a fifth switch element, a second end of which is 
connected to the second node and a control end of which is 
connected to a first end of an eighth Switch element and a 
second end of a ninth Switch element; a sixth switch ele 
ment, a first end of which is connected to the second node, 
a second end of which is connected to a second low-level 
Voltage line, and a control end of which is connected to the 
first node; the eighth switch element, a second end of which 
is connected to the first low-level voltage line and a control 
end of which is connected to the first node; and the ninth 
switch element, a first end of the ninth switch element is 
connected to a control end of the ninth switch element. A 
Voltage applied to the second low-level Voltage line is less 
than that applied to the first low-level voltage line. 

Alternatively, the first ends of the fifth switch element and 
the ninth Switch element are each connected to a high-level 
Voltage line. 

Alternatively, the pulling-down module includes: the 
tenth switch element, a first end of which is connected to the 
first node and a control end of which is connected to a 
second node; an eleventh switch element, a first end of 
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which is connected to the output end, a second end of which 
is connected to the first low-level voltage line, and a control 
end of which is connected to the second node; and the cut-off 
enhancement unit including a fourth Switch element, a first 
end of which is connected to the second end of the tenth 
Switch element, a second end of which is connected to the 
first low-level voltage line, and a control end of which is 
connected to the control end of the tenth switch element. 

Alternatively, the switch elements are TFTs. 
Alternatively, the first end of each switch element corre 

sponds to a drain electrode of the TFT, the second end 
thereof corresponds to a source electrode of the TFT, and the 
control end thereof corresponds to a gate electrode of the 
TFT. 

In another aspect, the present disclosure provides a gate 
driver circuit including a plurality of the above-mentioned 
shift register units connected in a cascaded manner. 

In yet another aspect, the present disclosure provides a 
display device including the above-mentioned gate driver 
circuit. 

In still yet another aspect, the present disclosure provides 
a driving method for the above-mentioned display device 
having a first time and a second time within one frame. The 
driving method includes: at the first time, applying a square 
signal with a fixed frequency to the first clock signal line and 
applying a low-level signal to the second Voltage signal line; 
and at the second time, applying a low-level signal to the 
first clock signal line and applying a high-level signal to the 
second Voltage signal line. 

Alternatively, when a pulling-down controlling module 
includes a fifth switch element and a ninth switch element, 
first ends of which are each connected to a high-level voltage 
line, the driving method further includes: at the first time, 
applying the square signal with a fixed frequency to the first 
clock signal line and applying the high-level signal to the 
high-level Voltage line; and at the second time, applying the 
low-level signal to the first clock signal line and changing 
the signal on the high-level voltage line to be at a low level. 

Alternatively, when a gate driver circuit of the display 
device further includes an initializing module including a 
seventh switch element, a first end of which is connected to 
a first low-level voltage line, a second end of which is 
connected to an output end, and a control end of which is 
connected to a third voltage signal line, the driving method 
further includes: at the first time, applying the square signal 
with a fixed frequency to the first clock signal line and 
applying the low-level signal to the third Voltage signal line, 
and at the second time, applying the low-level signal to the 
first clock signal line, and applying the high-level signal to 
the third Voltage signal line. 

Alternatively, the display device includes a display stage 
and a touch scanning stage within one frame, the first time 
is a starting time for the display stage, and the second time 
is a starting time for the touch scanning stage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to illustrate the technical solutions of the present 
disclosure or the prior art in a clearer manner, the drawings 
used in the present disclosure or the prior art will be 
described hereinafter. Obviously, the following drawings 
merely relate to a part of the embodiments of the present 
disclosure and a person skilled in the art, without any 
creative effort, can obtain the other drawings based thereon. 

FIG. 1 is a block diagram showing a structure of a shift 
register unit in a gate driver circuit according to one embodi 
ment of the present disclosure; 
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4 
FIG. 2 is a circuit diagram of the shift register unit in the 

gate driver circuit according to one embodiment of the 
present disclosure; 

FIG. 3 is a sequence diagram of the shift register unit in 
the gate driver circuit according to one embodiment of the 
present disclosure; 

FIG. 4 is a schematic view showing the conditions where 
an electric leakage occurs at a PU point during a touch 
scanning stage for an existing shift register unit of a touch 
panel; and 

FIG. 5 is a sequence diagram of the shift register unit 
when applied to the gate driver circuit of a touch display 
according to one embodiment of the present disclosure. 

DETAILED DESCRIPTION 

In order to make the objects, the technical Solutions and 
the advantages of the present disclosure more apparent, the 
present disclosure will be described hereinafter in conjunc 
tion with the drawings. Obviously, the followings are merely 
a part of, rather than all of the embodiments of the present 
disclosure, and based on these embodiments, a person 
skilled in the art can obtain, without any creative effort, the 
other embodiments, which also fall within the scope of the 
present disclosure. 

First Embodiment 

In this embodiment, the present disclosure provides a shift 
register unit, which includes 

an inputting module 201 configured to enable a first node 
PU to be in electrical connection to a first voltage signal line 
under the control of a signal applied to an input end, the first 
node PU being a connection point between the inputting 
module and a pulling-up module: 

a resetting module 202 configured to enable the first node 
PU to be in electrical connection to a second Voltage signal 
line under the control of a signal applied to a reset end; 

the pulling-up module 203 located between the first node 
PU and an output end, and configured to enable a first clock 
signal line to be in electrical connection to the output end 
under the control of a voltage at the first node PU: 

a pulling-down controlling module 204 configured to 
control a Voltage at a second node PD according to the 
voltage at the first node PU, the second node PD being a 
connection point between the pulling-down controlling 
module 204 and a pulling-down module 205; and 

the pulling-down module 205 configured to pull down the 
voltage at the first node PU and a voltage at the output end 
according to the Voltage at the second node. 
The pulling-down module 205 includes a tenth switch 

element M10 which is controlled so as to enable the first 
node PU to be in electrical connection to a first low-level 
Voltage line. The pulling-down module further includes a 
cut-off enhancement unit 2051 configured to cut off a 
connection between one end of the tenth switch element 
M10 and the first low-level voltage line when the tenth 
switch element M10 is in an off state. 
At a display stage, a basic working principle of the shift 

register unit will be described as follows. At first, the 
inputting module 201, when receiving a high-level signal 
applied to the input end, transmits a high level on the first 
voltage signal line to the first node PU, and then the 
connection is cut off after a level of a clock signal is 
changed, so as to maintain the PU point at a high level. At 
this time, the high level of the first clock signal line in the 
pulling-up module 203 is transmitted to the output end due 
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to the high level at the PU point, and meanwhile a potential 
at the PU point is increased under the effect of pulling-up 
module 203, so the output end will be maintained at a high 
level. When the resetting module 202 receives a high level 
signal applied to the reset end, a low level on the second 
voltage signal line is transmitted to the first node PU, and 
meanwhile the pulling-down controlling module 204 out 
puts a pulling-down control signal to the pulling-down 
module 205 so that the pulling-down module 205 pulls down 
a Voltage at the PU point and a Voltage at the output end to 
low levels. 
When the shift register unit is applied to a gate driver 

circuit, at the display stage, a square impulse signal will be 
sequentially transmitted from the output end of a current 
level shift register unit to the output end of a next-level shift 
register unit under the effect of the clock signal. 
When the shift register unit is applied to a touch panel, the 

display is paused when a touch scanning operation is being 
performed, and the PU point of the paused-level shift 
register unit shall be maintained at its high level. However, 
due to an inherent leakage current I of the switch element, 
an electric leakage will occur from the PU point to the first 
low-level voltage line via the tenth switch element M10, as 
shown in FIG. 1. In order to reduce the leakage current and 
maintain the voltage at the PU point, the cut-off enhance 
ment unit 2051 is provided on the current leak path so as to 
cut off this current leakage path when M10 is in an off state. 
As a result, it is able to remarkably reduce the electric 
leakage from the PU point to the low-level voltage line, 
thereby to prevent the occurrence of dark, horizontal lines 
due to the electric leakage at the PU point. 

For convenience, FIG. 2 shows the shift register unit used 
in the gate driver circuit under optional conditions. 
The inputting module 201 includes a first switch element 

M1, a first end of which is connected to the first voltage 
signal line FW (to which a voltage signal VDS is applied), 
a second end of which is connected to the first node PU, and 
a control end of which is connected to an output end 
(Input n-1) of a previous-level shift register unit. Such an 
inputting module is of a simple structure, and thus is easy to 
be implemented. In the case that a switch element which is 
turned on at a high level is selected, the first voltage signal 
line may be directly connected to Input n-1, or connected 
to a constant high level separately. Of course, any other 
modes may also be used, as long as a high-level Voltage 
signal can be outputted when the first node PU is in electrical 
connection to the first voltage signal line FW. 
The resetting module 202 includes a second switch ele 

ment M2, a first end of which is connected to the first node 
PU, a second end of which is connected to the second 
voltage signal line BW (to which a voltage VSD is applied), 
and a control end of which is connected to an output end 
Input n+1 of a next-level shift register unit. Such a resetting 
module is also of a simple structure, and thus is easy to be 
implemented. Here, the voltage signal VSD applied to the 
second voltage signal line BW will be maintained at a high 
level when M2 is in an off state at the touch scanning stage, 
so as to enhance the cut-off effect of M2, thereby to further 
prevent the electric leakage from the PU point to BW via 
M2. 
The pulling-up module 203 includes a third switch ele 

ment M3, a first end of which is connected to the first clock 
signal line CLK, a second end of which is connected to an 
output end Output of a current-level shift register unit, and 
a control end of which is connected to the first node PU. The 
pulling-up module can enable CLK to be in electrical 
connection to Output under the control of the PU point, so 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
that a Voltage at the output end of the shift register unit is 
independent of a Voltage at the input end. As a result, it is 
unable to cause mutual interference or a situation where the 
signal Voltage gradually decreases during the transmission. 
The pulling-up module 203 further includes a capacitor 
Cboostl, two ends of which are connected to the first node 
PU and the output end Output of the current-level shift 
register unit, respectively. When the PU point is maintained 
at a high level and Output is changed to be at a high level 
of CLK, the capacitor will discharge automatically so as to 
increase the potential at the PU point, thereby to maintain a 
normal operation of Output. Hence. Such a pulling-up mod 
ule is of a simple structure, effective and easy to be imple 
mented. 
The pulling-down controlling module 204 includes: a fifth 

switch element M5, a first end of which is connected to a 
high-level voltage line VDD, a second end of which is 
connected to the second node PD, and a control end of which 
is connected to a first end of an eighth switch element M8 
and a second end of a ninth Switch element M9; a sixth 
switch element M6, a first end of which is connected to the 
second node PD, a second end of which is connected to a 
second low-level voltage line VSS0, and a control end of 
which is connected to the first node PU; the eighth switch 
element M8, a second end of which is connected to a first 
low-level voltage line VSS and a control end of which is 
connected to the first node PU; and the ninth switch element 
M9, a first end of which is connected to its control end and 
the high-level voltage line VDD. The second node is located 
between the pulling-down controlling module and the pull 
ing-down module, and at a position where the pulling-down 
controlling module outputs the pulling-down control signal 
and where the pulling-down control signal is inputted into 
the pulling-down module. Hence, the pulling-down control 
ling module controls the potential at the second node (the 
pulling-down control signal) with VDD, and outputs it to the 
pulling-down module, so as to achieve the pulling-down 
control function. Such a pulling-down controlling module is 
of a simple structure, and may be applied to the gate driver 
circuit in the display device. 
The pulling-down module 205 includes: the tenth switch 

element M10, a first end of which is connected to the first 
node PU, a second end of which is connected to the first 
low-level voltage line VSS, and a control end of which is 
connected to the second node PD; and an eleventh switch 
element M11, a first end of which is connected to the output 
end Output of the current-level shift register unit, a second 
end of which is connected to the first low-level voltage line 
VSS, and a control end of which is connected to the second 
node PD. A voltage applied to the second low-level voltage 
line VSS0 is less than that applied to the first low-level 
voltage line VSS. Such a pulling-down module may be used 
to pull down the voltages at the PU point and the Output. 
As compared with a mode where the second end of M6 is 

directly connected to VSS, in the mode where VSS0 is 
provided and the voltage applied to the second low-level 
voltage line VSS0 is less than that applied to the first 
low-level voltage line VSS, it is able to effectively prevent 
the electric leakage at the PU point via M10. To be specific, 
at a stage where the display is paused, the PU point is at a 
high level and M6 is in an on state, so the PD point is in 
electrical connection to VSS0. At this time, a gate electrode 
of M10 is also connected to the PD point, and when the 
voltage applied to VSS0 is less than that applied to VSS, it 
is able to improve the cut-off effect of M10, thereby to 
prevent the electric leakage at the PU point via M10. 
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Based on the above-mentioned working principle of the 
shift register unit, FIG. 3 shows a sequence diagram of the 
shift register unit. 
When the signal Input n-1 applied to the input end is 

changed to be at a high level, M1 is turned on, so the 
capacitor Cboost is charged by the high level of FW (VDS). 
and the potential at the PU point increases. This stage is 
called as a charging stage. 

After the signal Input n-1 applied to the input end is 
changed to be at a low level, M1 is turned off and M3 is 
turned on. The potential at the PU point increases continu 
ously under the discharging effect of the capacitor Cboost, 
and a high level of the first clock signal CLK is transmitted 
to the output end as an output of the current-level shift 
register unit. The high-level voltage line VDD is always 
maintained at a high level, so in the case that M9, M6 and 
M8 are all turned on, the voltage will be divided by M8 and 
M9. At this time, M5 cannot be turned on, and PD is 
maintained at a low level, so that M10 and M11 are turned 
off, and the high potential at the PU point is not affected, i.e., 
the potential at the PU point is not pulled down by the 
pulling-down module. This stage is called as an outputting 
Stage. 
At a resetting stage, when the reset end receives the high 

level from Input n+1, M2 is turned on, and the potential at 
the PU point decreases due to the low level at BW (VSD). 
M6, M8 are turned off, and M5, M9 are turned on. The PD 
point is at a high level and M10, M11 are turned on, so as 
to further pull down the potentials at the PU point and the 
output end Output to low levels, thereby to reset the current 
level shift register unit. 

In a word, the shift register unit not only can be used to 
achieve its basic functions, but also can be used in the gate 
driver circuit to output a gate line output signal in a 
corresponding row level by level. 

If the gate driver circuit consisting of the shift register 
units without the cut-off enhancement unit is used, during 
the time-division driving procedure, the potential at the PU 
point in the corresponding-level shift register unit shall be 
maintained constant under a normal condition when the 
touch scanning operation is being performed, so that the 
Output signal is outputted in accordance with the above 
mentioned procedures after the display is restored. However, 
there are leakage currents I, at M2 and M10, so at the touch 
scanning stage, the PU point in the current-level shift 
register unit will discharge slowly via M2 and M10, as 
shown by PU, in FIG. 4, which shows a condition where the 
previous-level shift register transmits the signal normally. 
By comparison, the PU, after the electric leakage will have 
a voltage less than that under the normal condition, so the 
Voltage of a gate driving signal at the output end and the 
brightness of pixel units in a corresponding row will 
decrease, and a dark line will occur on the display Screen. 

According to the present disclosure, the cut-off enhance 
ment unit 2051 is provided so as to cut off the connection 
between one end of the tenth switch element and the 
low-level voltage line when the tenth switch element is in an 
off state, i.e., to enhance the cut-off effect of the tenth Switch 
element. As a result, it is able to remarkably reduce the 
electric leakage from the PU point to the low-level voltage 
line, thereby prevent the occurrence of dark, horizontal lines 
due to the electric leakage at the PU point. 
More specifically, the pulling-down module 205 further 

includes the cut-off enhancement unit 2051. The cut-off 
enhancement unit 2051 includes a fourth switch element 
M4, a first end of which is connected to the second end of 
the tenth Switch element M10, a second end of which is 
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8 
connected to the first low-level voltage line VSS, and a 
control end of which is connected to the control end of the 
tenth switch element M10. As compared with the situation 
where the electric leakage may occur due to the use of 
merely M10 to enable or disenable the electrical connection 
between the PU point and VSS, in this embodiment, the 
switch element M4, which is totally the same as M10, is 
serially connected to M10, so as to enhance the cut-off effect 
and prevent the electric leakage. When such a switch ele 
ment is used as the cut-off enhancement unit 2051, no 
further element is required, and its manufacturing process is 
compatible with the entire process. As a result, it is able to 
improve the cut-off effect, reduce the production cost and 
facilitate the implementation thereof. 

Alternatively, the gate driver circuit further includes an 
initializing module 206. The initializing module 206 
includes a seventh Switch element M7, a first end of which 
is connected to the output end Output of the current-level 
shift register unit, a second end of which is connected to the 
first low-level voltage line VSS, and a control end of which 
is connected to a third voltage signal line SW (GCL). SW 
(GCL) is maintained at a low level at the display stage, and 
at a high level at the touch scanning stage. 

Under optional conditions, the Switch element may be a 
thin film transistor (TFT). The first end of the switch element 
corresponds to a drain electrode of the TFT, the second end 
thereof corresponds to a source electrode of the TFT, and the 
control end thereof corresponds to a gate electrode of the 
TFT. 
To be specific, at the touch scanning stage, VDD is 

changed from a high level to a low level, SW (GCL) is 
changed to be at a high level, and BW (VSD) is changed to 
beat a high level. At this time, the pulling-down module 205 
does not work, and M7 is turned on so as to pull down the 
potential at the output end and pause the display. In the 
circuit, gate electrodes of M4 and M10 are both connected 
to the PD point, a source electrode of M4 is connected to a 
drain electrode of M10, and a drain electrode of M4 is 
connected to VSS. Hence, when the display is paused, the 
PU point is at a high level, the PD point is at a low level, and 
M4 is turned off. As a result, a greater voltage difference 
exists between PD and the drain electrode of M10, and the 
cut-off effect of M10 will be improved. In addition, at the 
touch scanning stage, a BW signal of M2 is changed to be 
at a high level, so as to increase the Voltage difference 
between the drain electrode and the gate electrode of M2, so 
M2 is almost completely turned off. Moreover, the levels of 
VDD will change at both the display stage and the touch 
scanning stage, so no characteristic curve shift will occur for 
M9. 

In the conventional technology, a second clock signal line 
CLKB, instead of the high-level voltage line VDD, is 
connected to the first ends of M5 and M9. In this case, the 
level fluctuation of CLKB may result in unstable levels at 
the output end of the shift register unit, and interfere with the 
normal display. Such a drawback will be overcome when 
CLKB is replaced with VDD. However, if a constant voltage 
VDD is used as the gate voltage of M9, the characteristic 
curve shift will occur for M9 after a long period of time. To 
avoid this problem, VDD is changed to be at a low level at 
the touch scanning stage, and M7 is added between the 
output end Output and VSS so as to pull down the potential 
at the output end of the shift register unit. As a result, it is 
able to normally pause the display of the panel at the touch 
scanning stage, and change the levels of VDD periodically, 
thereby to avoid the occurrence of characteristic curve shift 
for M9. 
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It is to be noted that, the above circuit including the shift 
register unit is for illustrative purposes only, and it is able for 
a person skilled in the art to implement the gate driver circuit 
flexibly by adjusting the elements in each module and the 
connection relationship thereof, or by applying signals dif 
ferent from those used in this embodiment to the respective 
signal lines. Obviously, the resultant gate driver circuits will 
include the shift register unit consisting of the six modules 
described in this embodiment, so the essence thereof will not 
depart from the spirit and scope of the present disclosure. 

Second Embodiment 

Based on the same inventive concept, the present disclo 
Sure provides a gate driver circuit including a plurality of the 
shift register units in the first embodiment connected in a 
cascaded manner. 
The gate driver circuit in this embodiment has the same 

technical features as the shift register unit in the first 
embodiment, so it is able to solve the same technical 
problem and produce the same technical effect. 

Third Embodiment 

Based on the same inventive concept, the present disclo 
Sure provides a display device including the above-men 
tioned gate driver circuit in the second embodiment. The 
display device may be any product or member having a 
display function, Such as a liquid crystal panel, an electronic 
paper, an OLED panel, a mobile phone, a flat panel PC, a 
TV, a display, a laptop PC, a digital photo frame, and a 
navigator. 
The display device in this embodiment has the same 

technical features as the gate driver circuit in the second 
embodiment, so it is able to solve the same technical 
problem and produce the same technical effect. 

Fourth Embodiment 

In this embodiment, the present disclosure provides a 
driving method for the above-mentioned display device in 
the third embodiment. The display device has a first time and 
a second time within each frame. The driving method 
includes: at the first time, applying a square signal with a 
fixed frequency to the first clock signal line and applying a 
low-level signal to the second voltage signal line BW; and 
at the second time, applying a low-level signal to the first 
clock signal line and applying a high-level signal to the 
second voltage signal line BW. 

In the gate driver circuit of the display device, the level 
outputted at the output end of the shift register unit is applied 
by the first clock signal line, so at the second time, when the 
low level signal is applied to the first clock signal line, all the 
output ends of the shift register units are at a low level, and 
the input end and the reset end of each shift register unit 
connected thereto are each at a low level. In the entire gate 
driver circuit, there is no signal transmitted by the shift 
register units level by level, and the gate driver circuit is in 
a pause state. At this time, the two ends, other than the 
control end, of the second switch element M2 of the reset 
ting module 202 are connected to the first node PU and the 
second Voltage signal line, respectively. In order to prevent 
the possible leakage current from the PU point, which is at 
the high level, to the second voltage signal line via M2, here 
the second Voltage signal line is changed to be at a high 
level, so that M2 is almost completely turned off. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
Here, the first time and the second time correspond to a 

working state and the pause state of the gate driver circuit, 
or a normal display state and a display pause State of the 
display device, respectively. Further, when the method is 
applied to the touch panel, they correspond to the display 
stage and the touch scanning stage, respectively. 

Correspondingly, when the pulling-down controlling 
module includes the fifth switch element and the ninth 
switch element, and the first ends of the fifth switch element 
and the ninth switch element are both connected to the 
high-level Voltage line, at the first time, the square signal 
with a fixed frequency is applied to the first clock signal line 
and the high level signal is applied to the high-level Voltage 
line VDD; and at the second time, the low level signal is 
applied to the first clock signal line and the signal on the 
high-level voltage line VDD is changed to be at a low level. 
Such a design is made so as to avoid abnormity due to the 
characteristic curve shift of the ninth switch element M9 
when VDD is maintained at a high level for a long period of 
time. Hence, at the first time and the second time, VDD is 
changed to be at a low level when the gate driver circuit is 
in the pause state, so as to change the gate Voltage of M9. 
thereby to prevent the occurrence of characteristic curve 
shift. This is especially applicable to the touch panel where 
the display operation and the touch scanning operation are 
performed alternately. 

In addition, when the gate driver circuit of the display 
device further includes the initializing module including the 
seventh switch element, the first end of which is connected 
to the first low-level voltage line, the second end of which 
is connected to the output end, and the control end of which 
is connected to the third voltage signal line, at the first time, 
the square signal with a fixed frequency is applied to the first 
clock signal line, and the low level signal is applied to the 
third voltage signal line SW; and at the second time, the low 
level signal is applied onto the first clock signal line, and the 
high level signal is applied onto the third voltage signal line 
SW. Such a design is made so as to turn on M7 when VDD 
is at a low level and the pulling-down module 205 cannot 
pull down the voltage at the output end. To be specific, the 
output end of the shift register unit is connected to the first 
low-level voltage line VSS, so as to pull down the potential 
at the output end of the shift register unit when the gate 
driver circuit is in the pause state at the second time. 

Referring to FIG. 5, alternatively, the display device 
includes the display stage (Display) and the touch scanning 
stage (Touch) within one frame. The first time is a starting 
time for the display stage, and the second time is a starting 
time for the touch scanning stage. Hence, when the gate 
driver circuit is applied to the touch panel, the first time and 
the second time just refer to the starting time for the display 
stage and the starting time for the touch scanning stage. 
Changes in VDD on the high-level Voltage line and signals 
on the first voltage signal line FW, the second Voltage signal 
line BW and the third voltage signal line SW are shown in 
the sequences of the overall circuit in FIG. 5. As a result, 
according to the driving method, it is able to maintain the PU 
point in the shift register unit at a high potential at both the 
display stage and the touch scanning stage, thereby to 
prevent the occurrence of dark, horizontal lines due to the 
electrical leakage at the PU point. 

In a word, according to the shift register unit, the gate 
driver circuit, the display device and the driving method of 
the present disclosure, the first node PU is used as a core, the 
inputting module and the resetting module control the con 
nection between external signal lines and the first node 
through outputs from continuous-levels shift register units, 
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the pulling-up module is configured to perform the output 
under the control of the voltage at the first node, and the 
pulling-up module or the pulling-down module are config 
ured to pull up or down the voltage at the first node. As a 

12 
nected to the second Voltage signal line, and a control end of 
the second Switch element is connected to the reset end. 

4. The shift register unit according to claim 1, wherein the 
pulling-up module comprises a third Switch element and a 

result, it is able to achieve the function of the shift register 5 capacitor, 
unit with Such a structure. 

In addition, an electric leakage will easily occur for the 
shift register unit at the tenth switch element which is 
controlled to enable the first node to be in electrical con 
nection to the first low-level voltage line (at a constant low 
level). Hence, the cut-off enhancement unit is provided so as 
to cut off the connection between one end of the tenth Switch 
element and the low-level voltage line when the tenth switch 
element is in an off state, i.e., to enhance the cut-off effect 
of the tenth Switch element. As a result, through such an 
arrangement, it is able to remarkably reduce the electric 
leakage from the PU point toward the low-level voltage 
lines, thereby to prevent the occurrence of dark, horizontal 
lines due to the electric leakage at the PU point. 
The above embodiments are for illustrative purposes only, 

but are not used to limit the preset disclosure. It should be 
appreciated that, a person skilled in the art may make further 
amendments or Substitutions, without departing from the 
spirit of the present disclosure, and these amendments or 
substitutions shall also fall within the scope of the present 
disclosure. 
What is claimed is: 
1. A shift register unit, comprising: 
an inputting module configured to enable a first node to be 

in electrical connection to a first voltage signal line 
under the control of a signal applied to an input end, the 
first node being a connection point between the input 
ting module and a pulling-up module; 

a resetting module configured to enable the first node to 
be in electrical connection to a second Voltage signal 
line under the control of a signal applied to a reset end; 

the pulling-up module located between the first node and 
an output end, and configured to enable a first clock 
signal line to be in electrical connection to the output 
end under the control of a voltage at the first node: 

a pulling-down controlling module configured to control 
a voltage at a second node according to the Voltage at 
the first node, the second node being a connection point 
between the pulling-down controlling module and a 
pulling-down module; and 

the pulling-down module configured to pull down the 
Voltage at the first node and a Voltage at the output end 
according to the Voltage at the second node, 

wherein the pulling-down module comprises a tenth 
Switch element which is controlled so as to enable the 
first node to be in electrical connection to a first 
low-level Voltage line, and 

the pulling-down module further comprises a cut-off 
enhancement unit configured to cut off a connection 
between one end of the tenth switch element and the 
first low-level voltage line when the tenth switch ele 
ment is in an off state. 

2. The shift register unit according to claim 1, wherein the 
inputting module comprises a first Switch element, a first end 
of the first switch element is connected to the first voltage 
signal line, a second end of the first Switch element is 
connected to the first node, and a control end of the first 
Switch element is connected to the input end. 

3. The shift register unit according to claim 1, wherein the 
resetting module comprises a second Switch element, a first 
end of the second switch element is connected to the first 
node, a second end of the second Switch element is con 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

a first end of the third switch element is connected to the 
first clock signal line, a second end of the third switch 
element is connected to the output end, and a control 
end of the third switch element is connected to the first 
node, and 

two ends of the capacitor are connected to the first node 
and the output end, respectively. 

5. The shift register unit according to claim 1, further 
comprising an initializing module, wherein the initializing 
module comprises a seventh Switch element, a first end of 
the seventh switch element is connected to the first low-level 
Voltage line, a second end of the seventh Switch element is 
connected to the output end, and a control end of the seventh 
Switch element is connected to a third voltage signal line. 

6. The shift register unit according to claim 1, wherein the 
pulling-down controlling module comprises: 

a fifth switch element, a second end of the fifth switch 
element is connected to the second node and a control 
end of the fifth switch element is connected to a first 
end of an eighth Switch element and a second end of a 
ninth switch element; 

a sixth switch element, a first end of the sixth switch 
element is connected to the second node, a second end 
of the sixth Switch element is connected to a second 
low-level voltage line, and a control end of the sixth 
Switch element is connected to the first node: 

the eighth switch element, a second end of the eighth 
Switch element is connected to the first low-level 
Voltage line and a control end of the eighth Switch 
element is connected to the first node; and 

the ninth switch element, a first end of the ninth switch 
element is connected to a control end of the ninth 
Switch element, and 

wherein a Voltage applied to the second low-level Voltage 
line is less than a voltage applied to the first low-level 
Voltage line. 

7. The shift register unit according to claim 6, wherein the 
first ends of the fifth switch element and the ninth switch 
element are each connected to a high-level Voltage line. 

8. The shift register unit according to claim 1, wherein the 
pulling-down module comprises: 

the tenth switch element, a first end of the tenth switch 
element is connected to the first node and a control end 
of the tenth Switch element is connected to the second 
node: 

an eleventh Switch element, a first end of the eleventh 
Switch element is connected to the output end, a second 
end of the eleventh switch element is connected to the 
first low-level voltage line, and a control end of the 
eleventh switch element is connected to the second 
node; and 

the cut-off enhancement unit comprising a fourth Switch 
element, a first end of the fourth switch element is 
connected to a second end of the tenth Switch element, 
a second end of the fourth switch element is connected 
to the first low-level voltage line, and a control end of 
the fourth switch element is connected to the control 
end of the tenth switch element. 

9. The shift register unit according to claim 2, wherein the 
switch elements are TFTs. 

10. The shift register unit according to claim 9, wherein 
the first end of each switch element corresponds to a drain 
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electrode of the TFT, the second end of the switch element 
corresponds to a source electrode of the TFT, and the control 
end of the switch element corresponds to a gate electrode of 
the TFT. 

11. The shift register unit according to claim 6, wherein 
the switch elements are TFTs. 

12. The shift register unit according to claim 11, wherein 
the first end of each switch element corresponds to a drain 
electrode of the TFT, the second end of the switch element 
corresponds to a source electrode of the TFT, and the control 
end of the switch element corresponds to a gate electrode of 
the TFT. 

13. The shift register unit according to claim 8, wherein 
the switch elements are TFTs. 

14. The shift register unit according to claim 13, wherein 
the first end of each switch element corresponds to a drain 
electrode of the TFT, the second end of the switch element 
corresponds to a source electrode of the TFT, and the control 
end of the switch element corresponds to a gate electrode of 
the TFT. 

15. A display device comprising a gate driver circuit 
which comprises a plurality of the shift register units accord 
ing to claim 1 connected in a cascaded manner. 

16. A driving method for the display device according to 
claim 15, the display device comprises a first time and a 
Second time within one frame, the driving method com 
prises: 

at the first time, applying a square signal with a fixed 
frequency to the first clock signal line and applying a 
low-level signal to the second voltage signal line; and 

at the second time, applying a low-level signal to the first 
clock signal line and applying a high-level signal to the 
Second Voltage signal line. 

17. The driving method according to claim 16, wherein 
the pulling-down controlling module comprises a fifth 
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Switch element and a ninth switch element, first ends of the 
fifth switch element and the ninth switch element are both 
connected to a high-level voltage line, the driving method 
further comprises: 

at the first time, applying the square signal with a fixed 
frequency to the first clock signal line and applying the 
high-level signal to the high-level voltage line; and 

at the second time, applying the low-level signal to the 
first clock signal line and changing the signal on the 
high-level voltage line to be at a low level. 

18. The driving method according to claim 16, wherein a 
gate driver circuit of the display device further comprises an 
initializing module comprising a seventh switch element, a 
first end of the seventh switch element is connected to a first 
low-level voltage line, a second end of the seventh switch 
element is connected to an output end, and a control end of 
the seventh switch element is connected to a third voltage 
signal line, the driving method further comprises: 

at the first time, applying the square signal with a fixed 
frequency to the first clock signal line and applying the 
low-level signal to the third voltage signal line, and at 
the second time, applying the low-level signal to the 
first clock signal line, and applying the high-level 
signal to the third voltage signal line. 

19. The driving method according to claim 16, wherein 
the display device comprises a display stage and a touch 
Scanning stage within one frame, the first time is a starting 
time for the display stage, and the second time is a starting 
time for the touch scanning stage. 

20. The driving method according to claim 17, wherein 
the display device comprises a display stage and a touch 
Scanning stage within one frame, the first time is a starting 
time for the display stage, and the second time is a starting 
time for the touch scanning stage. 


