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(54)
DISPLAY DEVICE

(67)  The present disclosure relates to the field of a
liquid crystal display, and discloses a gate line driving
method, a shifting register, and a gate line driving appa-
ratus, for improving the stability of the shifting register in
operation. The gate line driving method comprises the
steps of: decreasing the threshold voltage shifting of a
thin film transistor in a shifting register corresponding to
a gate line; applying a voltage to a gate of the thin film

GRATING LINE DRIVE METHOD, SHIFT REGISTER, GRATING LINE DRIVE APPARATUS AND

transistor in the shifting register to turn on the thin film
transistor, so that the gate line corresponding to the shift-
ing register is provided with a line scan signal to drive
the row of the gate lines to be switched on or off. The
shifting register includes a first TFT, a second TFT, a
third TFT, a capacitor, aresetting module, and afeedback
receiving module. The disclosure can be used for driving
the gate lines.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to the field of lig-
uid crystal display, in particular, to a gate line driving
method and apparatus, a shifting register, and a display
device.

BACKGROUND

[0002] The pixel array for a liquid crystal display in-
cludes a plurality of gate lines and a plurality of data lines
which are interlaced each other, with a gate line corre-
sponding to a row of the pixel array and a data line cor-
responding to a column of the pixel array. The driving for
the gate lines can be implemented by an integral driving
circuit attached. With the development of the process on
the amorphous silicon film in recent years, it is possible
to integrate the gate line driving circuit into the substrate
of the Thin Film Transistor (TFT) arrays to construct a
shifting register so as to drive the gate line.

[0003] The gate line driving apparatus constituted by
a plurality of shifting registers provide the plurality of gate
lines in the pixel array with the switching signals so that
the plurality of gate lines are controlled to be switched
on in sequence, and the pixel electrodes in the corre-
sponding row in the pixel array are charged from the data
lines to form the gray voltages required by the respective
gray levels to display an image, and thus each frame of
the image can be displayed.

[0004] It is required that, in each of the shifting regis-
ters, the thin film transistors are turned on and/or off to
realize the switching-on or switching-off of the corre-
sponding gate line. However, during the actual operation,
the thin film transistors fail to be turned on normally after
a period of time due to the occurrence of the threshold
voltage shifting (here referring to positive shifting, i.e.,
the increase of the threshold voltage).

[0005] Theincrease of the threshold voltage for turning
on the thin film transistor relates to the voltage applied
between the source and the gate thereof. The higher the
voltage applied between the source and the gate and the
longer the time for the voltage being applied is, the more
the threshold voltage for turning on the thin film transistor
increases. Therefore, if a voltage is applied to a thin film
transistor all the time, the threshold voltage shifting would
increase all along, which results in the failure to turn on
the thin film transistor normally, and finally causes mal-
function of the shifting register circuit.

SUMMARY

[0006] The embodiments of the disclosure provide a
gate line driving method, a shifting register, a gate line
driving apparatus and a display device, and can improve
the stability of the shifting register in operation.

[0007] According to an embodiment of the disclosure,
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a gate line driving method is provided, and the method
comprises the steps of:

[0008] decreasing the threshold voltage shifting of a
thin film transistor in a shifting register corresponding to
a gate line;

[0009] applying a voltage to a gate of the thin film tran-
sistor in the shifting register to turn on the thin film tran-
sistor, so that the gate line is provided with a line scan
signal to drive the gate line to be switched on.

[0010] According to an embodiment of the disclosure,
a shifting register is provided, and the shifting register
includes:

a first Thin Film Transistor TFT, having a gate and
a source connected together and further connected
to a trigger signal terminal at the present stage, and
a drain connected to a first node as a pull-up node;
a second TFT, having a gate connected to a first
node, a source connected to a clock signal terminal,
and a drain connected to an output terminal at the
present stage;

a capacitor, being connected between the first node
and the output terminal at the present stage;
aresetting module, being connected between a sec-
ond node as a pull-down node, the clock signal ter-
minal and a low level signal terminal, for applying a
low level to the drain and the gate of the second TFT
after the output of the present stage is completed;
and

a feedback receiving module, being connected be-
tween the first node, the low level signal terminal and
the output terminal at the present stage, and further
being connected to a feedback signal terminal, for
receiving a feedback signal from the next stage to
pull down the first node and the output terminal at
the present stage.

According toan embodimentof the disclosure, agate
line driving apparatus comprising a plurality of the
shifting register as mentioned above connected in
series, is provided.

[0011] In addition, according to an embodiment of the
disclosure, a display device, including a pixel array and
the gate line driving apparatus as mention above, is pro-
vided.

[0012] It tends to form and accumulate electrons on
the gate insulation layer of a thin film transistor if a voltage
is applied to a gate of the thin film transistor for a long
time, and thus it causes the threshold voltage of the thin
film transistor to shift. In the gate line driving method, the
shifting register, the gate line driving apparatus and the
display device according to the embodiments of the dis-
closure, by applying a high level to the source of the TFT
and a low level to the gate thereof, according to the prin-
ciple of the tunnelling effect and the quantum mechanics,
the electrons formed and accumulated on the gate insu-
lation layer of the TFT can pass the potential barrier and
arrive at the source of the TFT, and thus it decreases the
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threshold voltage shifting of the TFT in the shifting reg-
ister corresponding to each gate line, and finally it ena-
bles the shifting register circuit to operate normally, im-
proving the stability of the shifting register in operation
and extending the lifespan of the shifting register.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig.1 is a schematic diagram of a gate line driving
method according to an embodiment of the disclo-
sure;

Fig. 2 is a schematic diagram of a shifting register
according to an embodiment of the disclosure;

Fig. 3 is a schematic diagram of a specific embodi-
ment of the shifting register of the disclosure;

Fig. 4 is a timing control chart for the shifting register
shown in Fig. 3;

Fig. 5 is a schematic diagram of the shifting register
shown in Fig. 3 in operation during t1 phase;

Fig. 6 is a schematic diagram of the shifting register
shown in Fig. 3 in operation during t2 phase;

Fig. 7 is a schematic diagram of the shifting register
shown in Fig. 3 in operation during t3 phase;

Fig. 8 is a schematic diagram of the shifting register
shown in Fig. 3 in operation during t4 phase; and
Fig. 9 is a schematic diagram of a gate line driving
apparatus according to an embodiment of the dis-
closure.

DETAILED DESCRIPTION

[0014] Hereinafter, a gate line driving method, a shift-
ing register, a gate line driving apparatus and a display
device in accordance with the disclosure are described
in detail with reference to the drawings.

[0015] It should be appreciated that all the embodi-
ments as described are only parts of embodiments rather
than all the possible embodiments of the disclosure. All
the other embodiments, which are obtained by those
skilled in the art based on the embodiments proposed in
the disclosure without paying any inventive labor, should
belong to the scope as claimed by the disclosure.
[0016] Itshould be noted that the terms of "source" and
"drain" defined in the specification and claims are inter-
changeable, and the direction ofan arrow only represents
the conduction of the transistor instead of the direction
of the conduction.

[0017] As shown in Fig. 1, it is the schematic diagram
of a gate line driving method of an embodiment of the
disclosure. The gate line driving method comprises:
[0018] in step 11, decreasing the threshold voltage
shifting of a thin film transistor in a shifting register cor-
responding to a row gate line;

[0019] in step 12, applying a voltage to a gate of the
thin film transistor in the shifting register to turn on the
thin film transistor, so that the gate line is provided with

10

15

20

25

30

35

40

45

50

55

a line scan signal to drive the gate line to be switched on.
[0020] Ittends to form and accumulate electrons in the
gate insulation layer of a thin film transistor if a voltage
is applied to the gate of the thin film transistor all the time,
and thus causes the threshold voltage of the thin film
transistor to shift. According to the gate line driving meth-
od as provided in the embodiments of the disclosure, it
enables the shifting register circuit to operate normally
by decreasing the threshold voltage shifting of the thin
film transistor in the shifting register corresponding to
each gate line, improving the stability of the shifting reg-
ister in operation and extending the lifespan of the shifting
register.

[0021] As known from above, the threshold voltage
shifting of the thin film transistor generally results from
the electrons formed and accumulated on the gate insu-
lation layer of the thin film transistor. The Step 11 men-
tioned above, i.e., decreasing the threshold voltage shift-
ing of the thin film transistor in the shifting register cor-
responding to a gate line can further comprise;

[0022] instep 111, allowing the electrons accumulated
on the gate insulation layer of the thin film transistor to
arrive at the source thereof, to decrease the threshold
voltage shifting of the thin film transistor.

[0023] It should be noted that other factors can also
result in the threshold voltage shifting in addition to the
formation and accumulation of the electrons on the gate
insulation layer of the thin film transistor, such as accu-
mulation of the electrons on the passivation layer. There-
fore, the step for decreasing the threshold voltage shifting
of the thin film transistor in the shifting register corre-
sponding to each gate line as proposed in the embodi-
ment, can not only comprise the above step 111, butalso
comprise other steps, such as the step for allowing the
electrons accumulated on the passivation layer to arrive
at the source of the thin film transistor and the like.
[0024] the above step 111, i.e., allowing the electrons
accumulated on the gate insulation layer of the TFT to
arrive at the source thereof, comprises the step of: ap-
plying a high level to the source of the TFT and a low
level to the gate thereof, so that the electrons accumu-
lated on the gate insulation layer of the TFT can arrive
at the source thereof.

[0025] According tothe principle of the tunnelling effect
and the quantum mechanics, subsequent to the applica-
tion of the high level to the source of the TFT and the low
level to the gate thereof, the electrons formed and accu-
mulated on the gate insulation layer of the TFT can pass
the potential barrier and arrive at the source of the TFT,
and thus decreasing the threshold voltage shifting of the
TFT due to the accumulation of the electrons on the gate
insulation layer thereof.

[0026] Hereinafter, a shifting register is designed and
manufactured according to the gate line driving method,
and the shifting register has a high stability in operation.
For example, as shown in Fig.2, the shifting register ac-
cording to the embodiment includes three TFTs, a stor-
age capacitor, a resetting module, a feedback receiving
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module, and corresponding I/O terminals. In particular,
the shifting register includes:

[0027] afirst TFT M1, having a gate and a source con-
nected together and further connected to a trigger signal
terminal Input(n) at the present stage (i.e., at the nth
stage), and a drain connected to a first node PU as a
pull-up node, for controlling the shifting register to start
operation upon receiving a high level signal sent from
the trigger signal terminal Input(n), wherein the trigger
signal terminal Input(n) receives a high level signal when
an output terminal Output(n-1) of the shifting register at
the previous stage (i.e., the shifting register at the (n-1)th
stage) outputs a high level;

[0028] a second thin film transistor M2, having a gate
connected to the first node PU, a source connected to a
clock signal terminal, and a drain connected to an output
terminal Output(n) at the present stage, for providing a
high level output for the output terminal Output(n) to drive
the gate line corresponding to the shifting register at the
present stage (i.e., the shifting register at the nth stage)
to be switched on;

[0029] a third TFT M3, having a gate connected to the
first node PU, a source connected to the clock signal
terminal, and a drain connected to a trigger signal termi-
nal Input(n+1) for the next stage (i.e., the (n+1)th stage),
for providing a trigger signal for the shifting register at
the next stage(i.e., the shifting register at the (n+1)th
stage) to control the same to start operation;

[0030] a capacitor C1, being connected between the
first node PU and the output terminal Output(n) at the
present stage;

[0031] aresetting module 1, being connected between
a second node PL as a pull-down node, the clock signal
terminal and a low level signal terminal Vss, for applying
a low level to the drain and the gate of the second TFT
M2 after the output of the present stage is completed; and
[0032] a feedback receiving module 2, being connect-
edbetween the firstnode PU, the low level signal terminal
Vss and the output terminal Output(n) at the present
stage, and being further connected to the feedback signal
terminal Reset(n+1), for receiving a feedback signal from
the next stage to pull down the levels at the first node PU
and the output terminal Output(n) at the present stage,
wherein the feedback signal terminal Reset(n+1) re-
ceives a high level signal when the output terminal Out-
put(n+1) of the shifting register at the next stage (i.e., the
shifting register at the (n+1)th stage) outputs a high level;
and the feedback signal terminal Reset(n+1) can be ei-
ther connected to the output terminal Output(n+1) of the
shifting register at the next stage (i.e., the shifting register
at the (n+1)th stage), or connected to a trigger signal ter-
minal Input(n+2) of the shifting register at the stage sub-
sequent to the next stage of the present stage (i.e., the
shifting register at the (n+2)th stage).

[0033] It should be noted that although the shifting reg-
ister in Fig.2 includes three TFTs, the embodiments of
the disclosure are not limited thereto. For example, in a
shifting register according to an embodiment of the dis-
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closure, the third TFT M3 can be excluded, and the output
terminal Output(n) at the present stage connected to the
drain of the second TFT M2 can serve to be connected
to the trigger signal terminal Input(n+1) for the next stage.
[0034] Thus, a shifting register according to another
embodiment of the disclosure includes two TFTs, a stor-
age capacitor, a resetting module, a feedback receiving
module and corresponding I/O terminals. In particular,
the shifting register includes:

[0035] afirst TFT M1, having a gate and a source con-
nected together and further connected to a trigger signal
terminal Input(n) at the present stage, and a drain con-
nected to afirstnode PU as a pull-up node, for controlling
the shifting register to start operation upon receiving a
high level signal sent from the trigger signal terminal In-
put(n) at the present stage, wherein the trigger signal
terminal Input(n) receives a high level signal when an
output terminal Output(n-1) of the shifting register at the
previous stage (i.e., the shifting register at the (n-1)th
stage) outputs a high level;

[0036] a second TFT M2, having a gate connected to
the first node PU, a source connected to a clock signal
terminal, and a drain connected to an output terminal
Output(n) at the present stage and a trigger signal termi-
nal Input(n+1) for the next stage, for providing a high level
output for the output terminal Output(n) at the present
stage so as to drive the gate line corresponding to the
shifting register at the present stage (i.e., the shifting reg-
ister at the nth stage) to be switched on, and to provide
a trigger signal for the shifting register at the next stage
(i.e., the shifting register at the (n+1)!h stage) to control
the same to start operation;

[0037] a capacitor C1, being connected between the
first node PU and the output terminal Output(n) at the
present stage;

[0038] aresetting module 1, being connected between
a second node PL as a pull-down node, the clock signal
terminal and a low level signal terminal Vss, for applying
a low level to the drain and the gate of the second TFT
M2 after the output of the present stage is completed; and
[0039] a feedback receiving module 2, being connect-
ed between thefirstnode PU, the low level signal terminal
Vss and the output terminal Output(n) at the present
stage, and being further connected to a feedback signal
terminal Reset(n+1), for receiving a feedback signal from
the next stage to pull down the levels at the first node PU
and the output terminal Output(n) of the present stage,
wherein the feedback signal terminal Reset (n+1) re-
ceives a high level signal when the output terminal Out-
put(n+1) of the shifting register at the next stage (i.e., the
shifting register at the (n+1)th stage) outputs a high level;
and the feedback signal terminal Reset(n+1) can be con-
nected to the output terminal Output(n+1) of the shifting
register at the next stage (i.e., the shifting register at the
(n+1)th stage), or the feedback signal terminal Re-
set(n+1) can be connected to another TFT (e.g., the TFT
M3 in Fig.2) which is added to the shifting register at the
next stage (i.e., the shifting register at the (n+2)th stage)
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for providing a feedback signal.

[0040] Ittends toform and accumulate electrons in the
gate insulation layer of a thin film transistor if a voltage
is applied to the thin film transistor all the time, and thus
causes the threshold voltage of the thin film transistor to
shift. According to the shifting register provided in the
embodiment of the disclosure, based on the principle of
the tunnelling effect and the quantum mechanics, by ap-
plying a high level to the source of the TFT and a low
level to the gate thereof, the electrons formed and accu-
mulated on the gate insulation layer of the TFT can pass
the potential barrier and arrive at the source thereof to
decrease the threshold voltage shifting of the TFT in the
shifting register corresponding to each gate line, and thus
it allows the shifting register circuit to operate normally,
improving the stability of the shifting register in operation
and extending the lifespan of the shifting register. It
should be illustrated that, the threshold voltage shifting
occurs in the individual TFTs in the shifting register due
to the formation and accumulation of the electrons on the
gate insulation layer of the corresponding TFTs, so the
corresponding TFTs in the shifting register can be pro-
vided with a resetting module 1, for applying a high level
tothe source ofthe TFT and a low level to the gate thereof
after the output of the present stage of the shifting register
is completed, such that the electrons at the gate insula-
tion layer of the TFT can arrive at the source thereof to
decrease the threshold voltage shifting of the TFT. Since
in the shifting register, the second TFT M2 can switch on
the connection between the clock signal terminal and the
output terminal of the present stage to allow the gate line
corresponding to the shifting register to be switched on,
the second TFT M2 plays a very important role in the
shifting register. Once the second TFT M2 fails to be
turned on normally due to the threshold voltage shifting,
the quality of the display will be affected. In addition, the
opeation currentin the second TFT M2islargeingeneral,
which tends to cause the threshold voltage shifting.
Therefore, taking the second TFT M2 as an example in
the embodiment, it describes how to decrease the thresh-
old voltage shifting of the TFT by use of the resetting
module 1. It should be appreciated that the description
is only for illustration and not for limitation.

[0041] As shown in Fig. 3, it is a schematic diagram of
a shifting register of a specific embodiment of the disclo-
sure. It can be known from the Fig. 3, the shifting register
includes fourteen TFTs, a storage capacitor, and corre-
sponding I/O terminals. The fourteen TFTs are as follows
respectively: a first TFT M1, a second TFT M2, a third
TFT M3, a fourth TFT M4, a fifth TFT M5, a sixth TFT
M6, a seventh TFT M7, an eighth TFT M8, a ninth TFT
M9, a tenth TFT M10, a first resetting TFT T1, a second
resetting TFT T2, a third resetting TFT T3, and a fourth
resetting TFT T4. The storage capacitor is shown as a
capacitor C1. The I/O terminals includes: a trigger signal
terminal Input(n) for receiving a trigger signal from the
shifting register at the previous stage; an output terminal
Output(n) for outputting a level signal for the shifting reg-
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ister at the present stage; a trigger signal terminal In-
put(n+1)forsending a trigger signal to the shifting register
at the next stage; a feedback signal terminal Reset(n+1)
for receiving a feedback signal from the shifting register
at the next stage; a low level signal terminal Vss, and
clock signal terminals, wherein the clock signal terminals
include a first clock signal terminal CLK and a second
clock signal terminal CLKB, and a clock signal at the first
clock signal terminal CLK and that at the second clock
signal terminal

[0042] CLKB have the same frequency and duty cycle,
but only differ in phase by 180°.

[0043] In particular, the first TFT M1 has a gate and a
source connected together and further connected to the
trigger signal terminal Input(n) at the present stage, and
a drain connected to a first node PU as a pull-up node;
the second TFT M2 has a gate connected to the first node
PU, a source connected to the first clock signal terminal
CLK, and a drain connected to the output terminal Out-
put(n) at the present stage; the third TFT M3 has a gate
connected to the first node PU, a source connected to
the first clock signal terminal CLK, and a drain connected
to the trigger signal terminal Input(n+1) for the next stage;
the fourth TFT M4 has a gate connected to the feedback
signal terminal Reset(n+1), a source connected to the
output terminal Output(n) at the present stage, and a
drain connected to the low level signal terminal Vss; the
fifth TFT M5 has a gate connected to the feedback signal
terminal Reset(n+1), a source connected to the first node
PU, and a drain connected to the low level signal terminal
Vss; the sixth TFT M6 has a gate connected to the second
clock signal terminal CLKB, a source connected to a sec-
ondnode PL, and adrain connected to the low level signal
terminal Vss; the seventh TFT M7 has a gate connected
to the second clock signal terminal CLKB, a source con-
nected to the trigger signal terminal Input(n) at the
present stage, and a drain connected to the first node
PU; the eighth TFT M8 has a gate connected to the first
clock signal terminal CLK, a source connected to the first
node PU, and a drain connected to the second node PL;
the ninth TFT M9 has a gate connected to a drain of the
fourth resetting TFT T4 in the resetting module 1, a
source connected to the first node PU, and a drain con-
nected to the low level signal terminal Vss; the tenth TFT
M10 has a gate connected to the drain of the fourth re-
setting TFT T4 in the resetting module 1, a source con-
nected to the output terminal Output(n) at the present
stage, and a drain connected to the low level signal ter-
minal Vss. The first resetting TFT T1 has a gate connect-
ed to the second node PL, a source connected to a drain
of the third resetting TFT M3, and a drain connected to
the low level signal terminal Vss; the second resetting
TFT T2 has a gate connected to the second node PL, a
source connected to the drain of the fourth resetting TFT
T4, and a drain connected to the low level signal terminal
Vss; the third resetting TFT T3 has a gate and a source
connected to the first clock signal terminal CLK, a drain
connected to the source of the first resetting TFT T1; the
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fourth resetting TFT T4 has a gate connected to the drain
of the third resetting TFT T3, a source connected to the
first clock signal terminal CLK, and a drain connected to
the source of the second resetting TFT T2. The storage
capacitor is connected between the first node PU and
the output terminal Output(n) at the present stage.
[0044] The firstresetting TFT T1, the second resetting
TFT T2, thethird resetting TFT T3 and the fourth resetting
TFT T4 have the same structures as those of the first
TFT M1 to the tenth TFT M10. The first resetting TFT T1,
the second resetting TFT T2, the third resetting TFT T3
and the fourth resetting TFT T4 constitute the resetting
module 1 of the present embodiment, and they are dif-
ferentiated from the first TFT M1 to the tenth TFT M10
in the names.

[0045] As described above, the first resetting TFT T1,
the second resetting TFT T2, the third resetting TFT T3
and the fourth resetting TFT T4 constitute the resetting
module 1 of the present embodiment, and the resetting
module 1 is used for applying a high level to the source
of the second TFT T2 and a low level to the gate thereof
after the output of the present stage is completed, and
thus according to the principle of the tunneling effect and
the quantum mechanics, the electrons formed and accu-
mulated at the gate insulation layer of the second TFT
M2 can pass the potential barrier and arrive at the source
of the second TFT M2 to decrease the threshold voltage
shifting of the second TFT M2 in the shifting register cor-
responding to each of the gate lines, and finally it allows
the shifting register circuit to operate normally, improving
the stability of the shifting register in operation and ex-
tending the lifespan of the shifting register.

[0046] The fourth TFT M4 and the fifth TFT M5 consti-
tute the feedback receiving module 2. The feedback re-
ceiving module 2 keeps the output terminal Output(n) at
the present stage and the first node PU as the pull-up
node at a low level when the shifting register at the
present stage is not in operation and the shifting register
at the next stage is in operation, so as to avoid the oc-
currence of the following case: the output terminal Out-
put(n) at the present stage changes to a high level under
the influence of the other interference signals, and thus
causes the gate line under the control thereof to be
switched on, finally resulting in the switching-on of the
gate line in error. The fourth TFT M4 keeps the output
terminal Output(n) at the present stage at a low level
under the action of the feedback signal terminal Re-
set(n+1), and the fifth TFT M5 keeps the first node PU
at a low level under the action of the feedback signal
terminal Reset(n+1), so as to prevent the second TFT
M2 from turning on in error.

[0047] As known from Fig. 3, the shifting register fur-
ther includes the sixth TFT M6. The sixth TFT M6, when
the shifting register at the present stage is not in opera-
tion, pulls down the second node PL as a pull-down node
by receiving a high level signal at the second clock signal
terminal CLKB, so as to avoid the occurrence of the fol-
lowing case: the output terminal Output(n) of the present
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stage changes to a high level under the influence of the
other interference signals, and thus causes the gate line
under the control thereof to be switched on, finally result-
ing in the switching-on of the gate line in error.

[0048] The shifting register further includes the sev-
enth TFT M7. The seventh TFT M7 accelerates the
charging process of the storage capacitor C1 when the
trigger signal terminal Input(n) at the present stage is at
a high level and the second clock signal terminal CLKB
changes to a high level.

[0049] The shifting register further includes the eighth
TFT M8. The eighth TFT M8 ensures the first node PU
to be kept at a high level so as to continue to charge the
capacitor C1 during the period in which the output termi-
nal Output(n) at the present stage is at a high level (i.e.,
the period during which the shifting register at the present
stage is in operation), further improving the turn-on ca-
pability of the second TFT M2.

[0050] In addition, the shifting register further includes
the ninth TFT M9 and the tenth TFT M10, and both TFTs
are combined with the resetting module 1 so that both
the gate and the drain of the second TFT M2 are at a low
level uponthe second TFT M2 s reset; wherein, the ninth
TFT M9 pulls down the first node PU to be at a low level
to prevent the second TFT M2 from turning on in error,
and the tenth TFT M10 pulls down the output terminal
Output(n) at the present stage to be at a low level to
prevent the output terminal Output(n) from changing to
a high level.

[0051] It should be noted that, though the shifting reg-
ister in Fig. 3 includes fourteen TFTs, the embodiments
of the disclosure are not limited thereto. For example, a
shifting register in accordance with another embodiment
of the disclosure can exclude the third TFT M3, and the
output terminal Output(n) at the present stage connected
to the drain of the second TFT M2 can directly serve as
the trigger signal terminal Input(n+1) for the next stage
simultaneously.

[0052] Thus, a shifting register according to another
embodiment of the disclosure includes thirteen TFTs, a
storage capacitor, and corresponding I/O terminals. The
thirteen TFTs are as follows respectively: a first TFT M1,
a second TFT M2, a fourth TFT M4, a fifth TFT M5, a
sixth TFT M6, a seventh TFT M7, an eighth TFT M8, a
ninth TFT M9, a tenth TFT M10, a first resetting TFT T1,
a second resetting TFT T2, a third resetting TFT T3, and
afourthresetting TFT T4. The storage capacitor is shown
as a capacitor C1. The I/O terminals includes: a trigger
signal terminal Input(n) for receiving the trigger signal
from the shifting register at the previous stage; an output
terminal Output(n) for outputting a level signal for the
shifting register at the present stage and for sending a
trigger signal to the shifting register at the next stage; a
feedback signal terminal Reset(n+1) for receiving a feed-
back signal from the shifting register at the next stage; a
low level signal terminal Vss, and clock signal terminals,
wherein the clock signal terminals include a first clock
signal terminal CLK and a second clock signal terminal
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CLKB, and a clock signal at the first clock signal terminal
CLK and that at the second clock signal terminal CLKB
have the same frequency and duty cycle, but only differ
in phase by 180°. The operations on the thirteen TFTs
are the same as those on the corresponding TFTs of the
embodiment as described with reference to Fig. 3, and
the details are omitted.

[0053] In practice, the TFTs in the embodiments of the
disclosure can be ofthe type of hydrogenated amorphous
TFTs, but can be of other types of TFTs.

[0054] Hereinafter, the operation process of the shift-
ing register in the embodiment is described by combining
the shifting register shown in Fig.3 with the control timing
chart shown in Fig. 4.

[0055] As illustrated in Fig. 4, it is the control timing
chartfor the shifting registerin the embodiment, and there
are four phases, i.e., t1, t2, t3 and t4 in the chart. The
first clock signalterminal CLK and the second clock signal
terminal CLKB alternate in use. STV denotes a switching
signal terminal, i.e., the trigger signal terminal Input(n) at
the present stage, for receiving a high level signal from
the shifting register at the previous stage, wherein a high
level signal is denoted by 1, and a low level signal is
denoted by 0. Throughout Figs. 5-8, an arrow "\" repre-
sents that the corresponding TFT is ON, and a cross "X"
represents that the corresponding TFT is OFF.

[0056] In the phase t1, Input(n)=1, CLK=0, CLKB=1,
and Reset(n+1)=0.

[0057] The signal at STV of the shifting register at the
present stage is provided by the trigger signal terminal
Input(n) at the present stage. As shown in Fig.5, as In-
put(n)=1, the first TFT M1 turns on and controls the shift-
ing register at the present stage to start operation, and
the storage capacitor C1 is charged via the first TFT M1
by a signal at the trigger signal terminal Input(n). As
CLKB=1, the seventh TFT M7 turns on, the charging
process of the storage capacitor C1 is accelerated via
the seventh TFT M7 by a signal atthe second clock signal
terminal CLKB. At this time, the first node PU is pulled
up and is at a high level, and the second TFT M2 turns
on; since CLK=0, alow level signal at the first clock signal
terminal CLK is output to the output terminal Output(n)
at the present stage via the second TFT M2, and the low
level signal causes the gate line corresponding to the
shifting register at the present stage to be at a low level.
Furthermore, since CLKB=1, the sixth TFT M6 turns on.
The sixth TFT M6 pulls down the second node PL to a
low level Vss when the shifting register at the present
stage is not in operation, which prevents the output ter-
minal Output(n) from changing to a high level under the
influence of other interference signals. Additionally, since
the first node PU is pulled up to a high level, the third
TFT M3 turns on, and since the first clock signal terminal
CLK=0, the trigger signal terminal Input(n+1) for the next
stage is pulled down to a low level, that is, the shifting
register at the present stage does not send a trigger sig-
nal to the shifting register at the next stage in the phase
t1. It can be known from the above, the phase t1 is a
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phase during which the storage capacitor C1 is charged.
[0058] In the phase t2, Input(n)=0, CLK=1, CLKB=0,
and Reset(n+1)=0.

[0059] As shownin Fig. 6, as Input(n)=0, CLKB=0, the
first TFT M1 and the seventh TFT M7 turn off, and the
storage capacitor C1 is no more charged via the trigger
signal terminal Input(n) and the second clock signal ter-
minal CLKB. As CLKB=0, the sixth TFT M6 turns off, and
the sixth TFT M6 will not pull down the second node PL.
As CLK=1, after the second TFT M2 turns on under the
action of the storage capacitor C1, it outputs a high level
at the first clock signal terminal CLK to the output terminal
Output(n) at the present stage, and then the output ter-
minal Output(n) at the present stage outputs the high
level to the gate line corresponding to the shifting register
at the present stage, turning on all the TFTs located in
the row corresponding tothe gate line, and the data lines
begin to write signals. Since CLK=1, the eighth TFT M8
turns on and feeds back the high level at the output ter-
minal Output(n) to the first node PU, to ensure the first
node PU to be kept at a high level to continue to charge
the capacitor C1, further improving the turn-on capability
of the second TFT M2. After Output(n)=1, the second
node PL is pulled up, and thus the first resetting TFT T1
and the second resetting TFT T2 turn on. In addition,
since CLKB=1, the third resetting TFT T3 turns on, and
the first resetting TFT T1 can keep the gate of the fourth
resetting TFT T4 at a low level by designing the width-
to-length ratio of the channel of the first resetting TFT T1
and that of the third resetting TFT T3 appropriately. More-
over, the second resetting TFT T2 keeps the drain of the
fourth resetting TFT T4 at a low level. Since the fourth
resetting TFT T4 turns off, the ninth and tenth TFTs M9,
M10 turn off, to ensure the first node PU and the output
terminal Output(n) at the present stage at a high level
continuously and not being pulled down. At this time, the
third TFT M3 turns on, under the action of the storage
capacitor C1, to allow the trigger signal terminal In-
put(n+1) for the next stage to change to a high level so
as to send a trigger signal to the shifting register at the
next stage. In summary, the phase t2 is the phase during
which a high level is output to the output terminal Out-
put(n) of the shifting register at the present stage.
[0060] In the phase t3, Input(n)=0, CLK=0, CLKB=1,
and Reset(n+1)=1.

[0061] The Reset signal of the shifting register at the
present stage is provided from the feedback signal ter-
minal Reset(n+1). As shown in Fig.7, since Re-
set(n+1)=1, the fourth TFT M4 and the fifth TFT M5 turn
on, the output terminal Output(n) is pulled down to Vss
after the fourth TFT M4 turns on, and the first node PU
is pulled down to Vss after the fifth TFT M5 turns on, so
as to avoid the occurrence of the following case: the out-
put terminal Output(n) at the present stage changes to a
high level under the influence of the other interference
signals, and thus causes the gate line under the control
thereof to be switched on under the action of a high level,
finally resulting in the switching-on of the gate line in error.
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Furthermore, since CLKB=1, the sixth TFT M6 turns on,
and it pulls the second node PL down to Vss when the
shifting register at the present stage is not in operation,
to prevent the output terminal Output(n) at the present
stage from changing to a high level under the influence
of the other interference signals. In summary, the phase
t3 is the phase during which a high level is output to the
output terminal Output(n+1) of the shifting register at the
next stage.

[0062] In the phase t4, Input(n)=0, CLK=1, CLKB=0,
and Reset(n+1)=0.

[0063] As shown in Fig.8, since CLK=1, the third re-
setting TFT T3 turns on, which causes the gate of the
fourth resetting TFT T4 to change to a high level, and
thus the fourth resetting TFT T4 turns on. In addition,
since the fourth resetting TFT T4 turns on, the gate of
the ninth TFT M9 and that of the tenth TFT M10 change
to a high level, and thus the ninth and the tenth TFTs M9,
M10 turn on. The ninth TFT M9 pulls the first node PU
down to Vss, and the tenth TFT M10 pulls the output
terminal Output(n) down to Vss, so that both the gate and
the drain of the second TFT M2 are at a low level when
the second TFT M2 is reset. At this time, for the second
TFT M2 with the source to which a high level being ap-
plied and the gate to which a low level being applied, the
electrons accumulated on the gate insulation layer of the
second TFT M2 can pass the potential barrier to arrive
at the source of the second TFT M2, and thus the thresh-
old voltage shifting thereof is decreased. In summary,
the phase t4 is the phase during which the resetting mod-
ule 1 resets the second TFT M2, i.e., the resetting phase
of the shifting register at the present stage.

[0064] It can be known from the above descriptions,
the shifting register in the embodiment can decrease the
threshold voltage shifting of the TFTs in the shifting reg-
ister corresponding to each of the gate lines, and finally
it enables the shifting register circuit to operate normally,
improving the stability of the shifting register in operation
and extending the lifespan of the shifting register.
[0065] For the same reasons, the above operation
process can be also applied to the embodiment in which
the third TFT M3 is excluded, and the details are omitted.
[0066] Moreover, another embodiment of the disclo-
sure also provides a gate line driving apparatus. As
shown in Fig.9, the gate line driving apparatus includes
a plurality of shifting registers connected in series, and
for the sake of simplicity, it is only shown five shifting
registers in Fig. 9, i.e., the (N-2)th shifting register, the
(N-1)th shifting register, the Nth shifting register, the
(N+1)th shifting register, and the (N+2)th shifting register,
respectively. The output terminal Output(n) of the Nth
shifting register not only feeds back a feedback signal to
the (N-1)th shifting register to switch off the (N-1)t shifting
register, but also outputs a trigger signal to the (N+1)th
shifting register for triggering the (N+1)t shifting register.
[0067] Beside this, as shown in Fig.9, for the shifting
register at individual stages, the clock signal CLK and
the clock signal CLKB alternate in use. In particular, it is
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illustrated that the clock signal terminal of the Nth shifting
register receives the clock signal CLK, and that the clock
signal terminals of the (N-1)t" and (N+1)th shifting regis-
ters receive the clock signal CLKB. Therefore, the clock
signal for the Nth shifting register and those for the (N-
1)th and (N+1)th shifting registers have totally inverted
phases, that is, differ in phase by 180°.

[0068] In another case, that is, the case that the clock
signal terminals includes a first clock signal terminal and
a second clock signal terminal, for the shifting registers
at individual stages, the clock signal CLK and the clock
signal CLKB also alternate in use. For the Nth shifting
register, its first clock signal terminal receives the clock
signal CLK and its second clock signal terminal receives
the clock signal CLKB, while for the (N-1)t" shifting reg-
ister and the (N+1)th shifting register, their first clock sig-
nal terminal receives the clock signal CLKB, and their
second clock signal terminal receives the clock signal
CLK.

[0069] As shown in Fig.2, the shifting register at each
stage includes three TFTs, a storage capacitor, a reset-
ting module, a feedback receiving module, and corre-
sponding I/O terminals. In particular, the shifting register
includes:

[0070] afirst TFT M1, having a gate and a source con-
nected together and further connected to the trigger sig-
nal terminal Input(n) at the present stage, and a drain
connected to a first node PU as a pull-up node, for con-
trolling the shifting register to start operation upon receiv-
ing a high level signal sent from the trigger signal terminal
Input(n), wherein the trigger signal terminal Input(n) re-
ceives a high level signal when an output terminal Out-
put(n-1) of the shifting register at the previous stage (i.e.,
the shifting register at the (n-1)th stage) outputs a high
level; a second thin film transistor M2, having a gate con-
nected to the first node PU, a source connected to a clock
signal terminal, and a drain connected to the output ter-
minal Output(n) at the present stage, for providing a high
level to the output terminal Output(n) to drive a gate line
corresponding to the shifting register atthe present stage
(i.e., the shifting register at the nth stage) to be switched
on; a third TFT M3, having a gate connected to the first
node PU, a source connected to the clock signal terminal,
and a drain connected to the trigger signal terminal In-
put(n+1) for the next stage, for providing a trigger signal
for the shifting register at the next stage (i.e., the shifting
register at the (N+1)th stage) to control the same to start
operation; a capacitor C1, being connected between the
first node PU and the output terminal Output(n) at the
present stage; a resetting module 1, being connected
between a second node PL as a pull-down node, the
clock signal terminal and a low level signal terminal Vss,
for applying a high level to the source of the second TFT
M2 and a low level to the gate thereof after the output of
the present stage is completed; and a feedback receiving
module 2, being connected between the first node PU,
the low level signal terminal Vss and the output terminal
Output(n) at the present stage, and being further con-
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nected to the feedback signal terminal Reset(n+1), for
receiving a feedback signal from the next stage to pull
down the levels at the first node PU and the output ter-
minal Output(n) at the present stage.

[0071] In addition, for a gate line driving apparatus ac-
cording to another embodiment of the disclosure, it can
be known from the descriptions for Figs. 2-3, that the
output terminal Output(n) of the Nth shifting register feeds
back afeedback signal to the (N-1)th shifting register (that
is, serves as the feedback signal terminal Reset(n-1) at
the previous stage) to switch off the (N-1)th shifting reg-
ister, and at the same time, the trigger signal terminal
Input(n+1) of the shifting register at the Nth stage outputs
a signal to the (N+1)t shifting register, which serves as
a trigger signal for the (N+1)th shifting register.

[0072] As mentioned above, the shifting register at
each stage in the gate line driving apparatus in accord-
ance with the another embodiment of the disclosure ex-
cludes the third TFT M3, and the output terminal Out-
put(n) at the present stage connected to the drain of the
second TFT M2 can directly serve as a trigger signal
terminal Input(n+1) for the next stage simultaneously.
Besides the exclusion of the third TFT M3, the operation
on the shifting register is the same as that of the shifting
register in the gate line driving apparatus in the embod-
iment of the disclosure, and the details are omitted.
[0073] It tends to form and accumulate electrons on
the gate insulation layer of a thin film transistor if a voltage
is applied to the thin film transistor all the time, and thus
it causes the threshold voltage of the thin film transistor
to shift. In the gate line driving apparatus according to
the embodiments of the disclosure, by applying a high
level to the source of the TFT and a low level to the gate
thereof, according to the principle of the tunneling effect
and the quantum mechanics, the electrons formed and
accumulated on the gate insulation layer of the TFT can
pass the potential barrier and arrive at the source of the
TFT, and thus it decreases the threshold voltage shifting
of the TFT in the shifting register corresponding to each
gate line, and finally it enables the shifting register circuit
to operate normally, improving the stability of the shifting
register in operation and extending the lifespan of the
shifting register.

[0074] It should be illustrated that the shifting register
used in the gate line driving apparatus according to the
embodiments has the same function and structure as
those of the shifting register used in the embodiments
for the shifting register, and thus that they can solve the
same technical problem, achieve the same expected ef-
fect.

[0075] The disclosure also provides a display device
comprising a pixel array and the gate line driving appa-
ratus as described above.

[0076] Althoughthe embodiments ofthe disclosure are
described in the field of liquid crystal display, they can
be applied in the field of other display based on pixel
array, such as AMOLED (Active Matrix Organic Light
Emitting Diode) etc.
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[0077] The above descriptions are only for the specific
implementations of the disclosure, and the scope of the
disclosure are not limited thereto. All the variations or
alternations which are easily thought out by those skilled
in the art in the light of the present disclosure, should be
covered in the scope of the disclosure. Therefore, the
protection scope of the disclosure should be defined by
the attached claims.

Claims
1. A gate line driving method, comprising the steps of:

decreasing the threshold voltage shifting of a
Thin Film Transistor (TFT) in a shifting register
corresponding to a gate line;

applying a voltage to a gate of the thin film tran-
sistor in the shifting register to turn on the thin
film transistor, so that the gate line is provided
with a line scan signal to drive the gate line to
be switched on.

2. The gate line driving method according to claim 1,
wherein, the step for decreasing the threshold volt-
age shifting of the thin film transistor in the shifting
register corresponding to the gate line comprises the
step of:

allowing the electrons accumulated at the gate
insulation layer of the TFT to arrive at the source
of the TFT, so as to decrease the threshold volt-
age shifting of the TFT.

3. The gate line driving method according to claim 2,
wherein, the step for allowing the electrons accumu-
lated at the gate insulation layer of the TFT to arrive
at the source of the TFT comprises the step of:

applying a high level to the source of the TFT
and a low level to the gate thereof, so that the
electrons accumulated at the gate insulation lay-
er of the TFT arrive at the source of the TFT.

4. A shifting register comprising:

afirst TFT, having a gate and a source connect-
ed together and further connected to a trigger
signal terminal at the present stage, and a drain
connected to a first node as a pull-up node;
asecond TFT, having a gate connected to a first
node, a source connected to a clock signal ter-
minal, and a drain connected to an output ter-
minal at the present stage;

a capacitor, being connected between the first
node and the output terminal at the present
stage;

a resetting module, being connected between a
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second node as a pull-down node, the clock sig-
nal terminal and a low level signal terminal, for
applying a low level to the drain and the gate of
the second TFT after the output of the present
stage is completed; and

a feedback receiving module, being connected
between the first node, the low level signal ter-
minal and the output terminal of the present
stage, and further being connected to a feed-
back signal terminal, for receiving a feedback
signal from the next stage to pull down the first
node and the output terminal at the present
stage.

The shifting register according to claim 4, wherein,
the resetting module comprises:

a first resetting TFT, having a gate connected
to the second node, a source connected to a
drain of a third resetting TFT, and a drain con-
nected to the low level signal terminal;

a second resetting TFT, having a gate connect-
ed to the second node, a source connected to
a drain of a fourth resetting TFT , and a drain
connected to the low level signal terminal;

the third resetting TFT, having a gate and a
source connected to the clock signal terminal,
and the drain connected to the source of the first
resetting TFT; and

the fourth resetting TFT, having a gate connect-
edtothedrain of the third resetting TF T, a source
connected to the clock signal terminal, and the
drain connected to the source of the second re-
setting TFT,

the shifting register further comprises:

aninth TFT, having a gate connected to the
source of the second resetting TFT in the
resetting module, a source connected to the
first node, and a drain connected to the low
level signal terminal;

atenth TFT, having a gate connected to the
source of the second resetting TFT in the
resetting module, a source connected to the
output terminal at the present stage, and a
drain connected to the low level signal ter-
minal.

6. The shifting register according to claim 4, wherein,
the feedback receiving module comprises:

a fourth TFT, having a gate connected to the
feedback signal terminal, a source connected to
the output terminal at the present stage, and a
drain connected to the low level signal terminal;
and

afifth TFT, having a gate connected to the feed-
back signal terminal, a source connected to the
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10

7.

8.

10.

1.

12.

first node PU, and a drain connected to the low
level signal terminal.

The shifting register according to claim 4, wherein,
the shifting register further comprises:

asixth TFT, having a gate connected to a second
clock signal terminal, a source connected to the
second node, and a drain connected to the low
signalterminal, wherein a clock signal at the sec-
ond clock signal terminal and that at the clock
signal terminal are inverted each other.

The shifting register according to claim 4, wherein,
the shifting register further comprises:

a seventh TFT, having a gate connected to the
second clock signal terminal, a source connect-
ed to the trigger signal terminal at the present
stage, and a drain connected to the first node,
wherein a clock signal at the second clock signal
terminal and that at the clock signal terminal are
inverted each other.

The shifting register according to claim 4, wherein,
the shifting register further comprises:

an eighth TFT, having a gate connected to the
clock signal terminal, a source connected to the
first node, and a drain connected to the second
node.

The shifting register according to claim 4, wherein,
the shifting register further comprises:

a third TFT, having a gate connected to the first
node PU, a source connected to the clock signal
terminal, and a drain connected to the trigger
signal terminal for the next stage.

A gate line driving apparatus comprising a plurality
of the shifting register according to claims 4-10 con-
nected in series.

A display device comprising a pixel array and the
gate line driving apparatus according to claim 11.
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