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(57) A shift register, a gate driving circuit, a display
panel, a method for driving the display panel and a display
device relate to a field of display technology. By aid of
adding an output control unit, a second pull-up unit, a
second pull-down unit and a selection control signal ter-
minal on the basis of the shift register in the prior art, it
can be controlled whether a scan signal should be out-
putted at a selection driving output terminal. In the gate
driving circuit, through controlling the selection control
signals applied on the selection control signal terminals,
the scan signals can be outputted to a part of gate lines
selectively. In the display panel provided in the embodi-
ments of the present disclosure, besides the gate driving

circuit, switch devices each of which is connected be-
tween third nodes of two shift registers, switch devices
each of which is connected between fourth nodes of two
shift registers and a mode switching circuit connected to
the driving control circuit are incorporated. As such, the
mode switching circuit can make the display panel dis-
play in different resolutions according to different mode
control signals, such that the power consumption of the
display panel can be reduced selectively to prolong
standby time.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a field of dis-
play technology, and more particularly, to a shift register,
a gate driving circuit, a display panel, a method for driving
the display panel and a display device.

BACKGROUND

[0002] Today, with rapid development of science and
technology, liquid crystal displays have been widely ap-
plied in electronic display products such as televisions,
computers, mobile phones and personal digital assist-
ances and so on. A liquid crystal display comprises a
source driver, a gate driver, a liquid crystal display panel
and so on. A pixel array is disposed on the liquid crystal
display panel, the gate driver is configured to select re-
spective pixel rows in the pixel array sequentially, so as
to transmit pixel data outputted from the source driver to
respective pixels in the pixel row currently selected by
the gate driver, thus displaying an image to be displayed.
[0003] At present, the gate driver is formed on an array
substrate of the liquid crystal display by a process of ar-
ray, that is, a process of Gate Driver on Array GOA, such
that cost may be saved and a beautiful design with two
symmetric sides may be achieved for the panel. In addi-
tion, bonding area and fan-shaped wiring space for a
gate Integrated Circuit IC may be omitted, such that a
narrow frame design may be achieved, meanwhile a
bonding process in the direction of gate scanning may
be omitted, which is advantageous for the increasing of
productivity and yield rate.
[0004] The gate driver is commonly constituted by a
plurality of shift registers connected in cascade, driving
signal output terminals of the respective shift registers
correspond to respective gate lines respectively so as to
output scan signals to the respective gate lines in a scan-
ning direction sequentially. Particularly, structure of a
shift register is shown in Fig.1, and the shift register com-
prises an input unit 01, a reset unit 02, a node control
unit 02, a pull-up unit 04, a pull-down unit 05, an input
signal terminal Input, a reset signal terminal Reset, a first
clock signal terminal ck and a reference signal terminal
Vref. An output terminal of the input unit 01, an output
terminal of the reset unit 02, a first terminal of the node
control unit 03 and a control terminal of the first pull-up
unit 04 are connected to a first node PU, a second ter-
minal of the node control unit 03 and a control terminal
of the first pull-up unit 05 are connected to a second node
PD; an output terminal of the first pull-up unit 04 and an
output terminal of the first pull-down unit 05 are connect-
ed to a driving signal output terminal Out of the shift reg-
ister. In the shift register shown in Fig.1, the input unit 01
is configured to control a level at the first node PU under
a control of the input signal terminal Input, the reset unit
02 is configured to control the level at the first node PU

under a control of the reset signal terminal Reset, the
node control unit 03 is configured to control the level at
the first node PU and a level at a second node PD, the
first pull-up unit 04 is configured to supply a signal at the
first clock signal terminal ck1 to the driving signal output
terminal Output under a control of the first node PU, the
first pull-down unit 5 is configured to supply a signal at
the reference signal terminal Vref to the driving signal
output terminal Out under a control of the second node
PD.
[0005] At present, the shift register at each of respec-
tive stages in the gate driver in the display panel is gen-
erally as shown in Fig.1, the display panel outputs scan
signals to respective gate lines through the shift registers
at respective stages in the scanning direction sequen-
tially, With increasing of resolution of display product, a
power consumption of the display panel also increases,
rendering standby time of the display product is de-
creased hugely. Therefore, how to reduce power con-
sumption of the display product to increase the standby
time becomes an urgent technical problem to be solved
for those skilled in the art.

SUMMARY

[0006] In embodiments of the present disclosure, there
is provided a shift register, a gate driving circuit, a display
panel, a method for driving the display panel, and a dis-
play device capable of reducing resolution of the display
panel under special cases and thus reducing power con-
sumption of the display panel.
[0007] The shift register provided in the embodiments
of the present disclosure comprises: a first pull-up unit,
a first pull-down unit, an output control unit, a second
pull-up unit and a second pull-down unit, wherein the first
pull-up unit is connected to a first node, a first clock signal
terminal and a driving signal output terminal, and supplies
a signal at the first clock signal terminal to the driving
signal output terminal under a control of the first node;
the first pull-down unit is connected to a second node, a
reference signal terminal and the driving signal output
terminal, and supplies a signal at the reference signal
terminal to the driving signal output terminal under a con-
trol of the second node; the output control unit is con-
nected to the first node, the second node, a selection
control signal terminal, a third node and a fourth node,
and connects the first node to the third node and connects
the second node to the fourth node when the selection
control signal terminal receives a selection control signal;
the second pull-up unit is connected to the third node,
the first clock signal terminal and a selection driving out-
put terminal, and supplies the signal at the first clock sig-
nal terminal to the selection driving output terminal under
a control of the third node; and the second pull-down unit
is connected to the fourth node, the reference signal ter-
minal and the selection driving output terminal, and sup-
plies the signal at the reference signal terminal to the
selection driving output terminal under a control of the
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fourth node.
[0008] In the shift register provided in the embodiments
of the present disclosure, the output control unit compris-
es: a first switching transistor and a second switching
transistor, wherein a gate of the first switching transistor
is connected to the selection control signal terminal, a
source of the first switching transistor is connected to the
first node, and a drain of the first switching transistor is
connected to the third node; a gate of the second switch-
ing transistor is connected to the selection control signal
terminal, a source of the second switching transistor is
connected to the second node, and a drain of the first
switching transistor is connected to the fourth node.
[0009] In the shift register provided in the embodiments
of the present disclosure, the second pull-up unit com-
prises: a third switching transistor, wherein a gate of the
third switching transistor is connected to the third node,
a source of the third switching transistor is connected to
the first clock signal terminal, and a drain of the third
switching transistor is connected to the selection driving
output terminal.
[0010] In the shift register provided in the embodiments
of the present disclosure, the second pull-down unit com-
prises: a fourth switching transistor, wherein a gate of
the fourth switching transistor is connected to the fourth
node, a source of the fourth switching transistor is con-
nected to the reference signal terminal, and a drain of
the fourth switching transistor is connected to the selec-
tion driving output terminal.
[0011] Accordingly, the gate driving circuit provided in
the embodiments of the present disclosure comprises a
plurality of shift registers connected in cascade, the shift
register is any of the shift registers provided above,
wherein the shift register further comprises an input unit
and a reset unit, the input unit is connected to an input
signal terminal and the first node, the reset unit is con-
nected to a reset signal terminal and the first node; except
the shift register at a last stage, the driving signal output
terminal of the shift register at each stage is connected
to the input signal terminal of the shift register at its ad-
jacent next stage; the signal input terminal of the shift
register at a first stage receives a trigger signal; except
the shift register at the first stage, the driving signal output
terminal of the shift register at each stage is connected
to the reset signal terminal of the shift register at its ad-
jacent previous stage; the selection driving output termi-
nal of the shift register at each stage is connected to its
corresponding gate line.
[0012] The gate driving circuit provided in the embod-
iments of the present disclosure further comprises: a plu-
rality of first switch devices and a plurality of second
switch devices, wherein a kth first switch device is con-
nected to the first switch control terminal, the third node
in the shift register at a (3k-2)th stage and the third node
in the shift register at a 3kth stage, and connects the third
node in the shift register at the (3k-2)th stage to the third
node in the shift register at the 3kth stage under a control
of the first switch control terminal; a kth second switch

device is connected to the first switch control terminal,
the fourth node in the shift register at a (3k-2)th stage and
the fourth node in the shift register at a 3kth stage, and
connects the fourth node in the shift register at the (3k-
2)th stage to the fourth node in the shift register at the
3kth stage under a control of the first switch control ter-
minal, wherein k is an integer larger than or equal to 1.
[0013] The gate driving circuit provided in the embod-
iments of the present disclosure further comprises: a plu-
rality of third switch devices and a plurality of fourth switch
devices, wherein an nth third switch device is connected
to the second switch control terminal, the third node in
the shift register at a (4n-3)th stage and the third node in
the shift register at a (4n-1)th stage, and connects the
third node in the shift register at the (4n-3)th stage to the
third node in the shift register at the (4n-1)th stage under
a control of the second switch control terminal; an nth

fourth switch device is connected to the second switch
control terminal, the fourth node in the shift register at a
(4n-3)th stage and the fourth node in the shift register at
a (4n-1)th stage, and connects the fourth node in the shift
register at the (4n-3)th stage to the fourth node in the shift
register at the (4n-1)th stage under a control of the second
switch control terminal, wherein n is an integer larger
than or equal to 1.
[0014] The gate driving circuit provided in the embod-
iments of the present disclosure further comprises: a plu-
rality of fifth switch devices and a plurality of sixth switch
devices, wherein an nth fifth switch device is connected
to the third switch control terminal, the third node in the
shift register at a (4n-2)th stage and the third node in the
shift register at a 4nth stage, and connects the third node
in the shift register at the (4n-2)th stage to the third node
in the shift register at the 4nth stage under a control of
the third switch control terminal; an nth sixth switch device
is connected to the third switch control terminal, the fourth
node in the shift register at a (4n-2)th stage and the fourth
node in the shift register at a 4nth stage, and connects
the fourth node in the shift register at the (4n-2)th stage
to the fourth node in the shift register at the 4nth stage
under a control of the third switch control terminal, where-
in n is an integer larger than or equal to 1.
[0015] Accordingly, the display panel provided in the
embodiments of the present disclosure comprises N gate
lines and a first gate driving circuit and a second gate
driving circuit located at both sides of the display panel
and connected to the N gate lines; the first gate driving
circuit and the second gate driving circuit are the gate
driving circuit described above, the selection driving out-
put terminal of each of the shift registers in each of the
gate driving circuits is connected to its corresponding
gate line. The display panel further comprises a driving
control circuit, wherein the driving control circuit is con-
nected to the first gate driving circuit and the second gate
driving circuit, outputs the selection control signal to the
first gate driving circuit and the second gate driving circuit,
outputs a first group of timing control signals to the first
gate driving circuit, and outputs a second group of timing
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control signals to the second gate driving circuit, wherein
the first group of timing control signals at least comprise
a first trigger signal and a first clock signal, the second
group of timing control signals at least comprise a second
trigger signal and a third clock signal, a width of the first
trigger signal is same as a width of the second trigger
signal, the first gate driving circuit outputs scan signals
at the driving signal output terminals of the shift registers
at respective stages sequentially under a control of the
first group of timing control signals, the second gate driv-
ing circuit outputs scan signals at the driving signal output
terminals of the shift registers at respective stages se-
quentially under a control of the second group of timing
control signals.
[0016] Preferably, the display panel provided in the
embodiments of the present disclosure further compris-
es: a mode switching circuit connected to the driving con-
trol circuit, wherein upon receipt of a first mode control
circuit, the mode switching circuit controls the driving con-
trol circuit to make timings of signals in the first group of
timing control signals be delayed a width of a trigger sig-
nal relative to timings of corresponding signals in the sec-
ond group of timing control signals; and controls the driv-
ing control circuit to output the selection control signal to
the selection control signal terminals of the shift registers
at odd stages in the first gate driving circuit and output
the selection control signal to the selection control signal
terminals of the shift registers at even stages in the sec-
ond gate driving circuit.
[0017] Preferably, in the above display panel provided
in the embodiments of the present disclosure, the first
gate driving circuit comprises a plurality of first switch
devices and a plurality of second switch devices, upon
receipt of a second mode control signal, the mode switch-
ing circuit controls all of the first switch devices and the
second switch devices in an ON state, controls the driving
control circuit to make timings of signals in the second
group of timing control signals be delayed a width of a
trigger signal relative to timings of corresponding signals
in the first group of timing control signals; and controls
the driving control circuit to output the selection control
signal to the selection control signal terminals of the shift
registers at 3klh stages in the first gate driving circuit and
output the selection control signal to the selection control
signal terminals of the shift registers at (3k-1)th stages in
the second gate driving circuit.
[0018] Preferably, in the above display panel provided
in the embodiments of the present disclosure, the first
gate driving circuit comprises a plurality of third switch
devices and a plurality of fourth switch devices, the sec-
ond gate driving circuit comprises a plurality of fifth switch
devices and a plurality of sixth switch devices, upon re-
ceipt of a third mode control signal, the mode switching
circuit controls all of the third switch devices, the fourth
switch devices, the fifth switch devices and the sixth
switch devices in an ON state, controls the driving control
circuit to make timings of signals in the first group of timing
control signals be delayed a width of a trigger signal rel-

ative to timings of corresponding signals in the second
group of timing control signals; and controls the driving
control circuit to output the selection control signal to the
selection control signal terminals of the shift registers at
(4n-1)th stages in the first gate driving circuit and output
the selection control signal to the selection control signal
terminals of the shift registers at 4nth stages in the second
gate driving circuit.
[0019] Preferably, in the above display panel provided
in the embodiments of the present disclosure, upon re-
ceipt of a fourth mode control signal, the mode switching
circuit controls all of the switch devices in an OFF state,
controls the driving control circuit to make timings of sig-
nals in the second group of timing control signals be same
as timings of corresponding signals in the first group of
timing control signals; and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of all of the shift registers.
[0020] Accordingly, the display device provided in the
embodiments of the present disclosure comprises any
of the display panel provided above in the embodiments
of the present disclosure.
[0021] Accordingly, the method for driving the display
panel provided in the embodiments of the present dis-
closure comprises:
[0022] upon receipt of a first mode control circuit, the
mode switching circuit controls all of the switch devices
in an OFF state, controls the driving control circuit to
make timings of signals in the first group of timing control
signals be delayed a width of a trigger signal relative to
timings of corresponding signals in the second group of
timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers at odd
stages in the first gate driving circuit and output the se-
lection control signal to the selection control signal ter-
minals of the shift registers at even stages in the second
gate driving circuit;
[0023] upon receipt of a second mode control signal,
the mode switching circuit controls all of the first switch
devices and the second switch devices in an ON state,
controls all of the third switch devices, the fourth switch
devices, the fifth switch devices and the sixth switch de-
vices in an OFF state, controls the driving control circuit
to make timings of signals in the second group of timing
control signals be delayed a width of a trigger signal rel-
ative to timings of corresponding signals in the first group
of timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers at 3kth

stages in the first gate driving circuit and output the se-
lection control signal to the selection control signal ter-
minals of the shift registers at (3k-1)th stages in the sec-
ond gate driving circuit;
[0024] upon receipt of a third mode control signal, the
mode switching circuit controls all of the first switch de-
vices and the second switch devices in an OFF state,
controls all of the third switch devices, the fourth switch
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devices, the fifth switch devices and the sixth switch de-
vices in an ON state, controls the driving control circuit
to make timings of signals in the first group of timing con-
trol signals be delayed a width of a trigger signal relative
to timings of corresponding signals in the second group
of timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers at (4n-
1)th stages in the first gate driving circuit and output the
selection control signal to the selection control signal ter-
minals of the shift registers at 4nth stages in the second
gate driving circuit;
[0025] upon receipt of a fourth mode control signal, the
mode switching circuit controls all of the switch devices
in an OFF state, controls the driving control circuit to
make timings of signals in the second group of timing
control signals be same as timings of corresponding sig-
nals in the first group of timing control signals, and con-
trols the driving control circuit to output the selection con-
trol signal to the selection control signal terminals of all
of the shift registers.
[0026] In the shift register, the gate driving circuit, the
display panel and the method for driving the display panel
provided in the embodiments of the present disclosure,
the output control unit, the second pull-up unit, the second
pull-down unit and the selection control signal terminal
are added on the basis of the shift register in the prior
art, wherein the output control unit is configured to con-
nect the first node to the third node and connects the
second node to the fourth node when the selection control
signal terminal receives the selection control signal, the
second pull-up unit is configured to supply the signal at
the first clock signal terminal to the selection driving out-
put terminal under the control of the third node, the sec-
ond pull-down unit is configured to supply the signal at
the reference signal terminal to the selection driving out-
put terminal under the control of the fourth node. Depend-
ent on the control of the output control unit, the second
pull-up unit, the second pull-down unit and the selection
control signal terminal, it is determined whether a driving
output terminal should output a scan signal. In the gate
driving circuit constituted by the above shift registers, the
scan signal can be outputted to a part of gate lines se-
lectively. In the display panel provided in the embodi-
ments of the present disclosure which adopts the above
gate driving circuit, switch devices each of which is con-
nected between the third nodes of two shift registers,
switch devices each of which is connected between the
fourth nodes of two shift registers and the mode switching
circuit connected to the driving control circuit are incor-
porated. As such, when the mode switching circuit re-
ceives different mode control signals, it makes the display
panel display in different resolutions, such that the power
consumption of the display panel can be reduced selec-
tively to prolong standby time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig.1 is a schematic diagram showing structure of a
shift register in the prior art;
Fig.2 is a first schematic diagram showing structure
of a shift register provided in embodiments of the
present disclosure;
Fig.3 is a second schematic diagram showing struc-
ture of a shift register provided in the embodiments
of the present disclosure;
Fig.4 is a schematic diagram showing particular
structure of a shift register provided in the embodi-
ments of the present disclosure;
Fig.5 is a diagram showing timings of signals of the
shift register as shown in Fig.4;
Fig.6 is a schematic diagram showing structure of a
gate driving circuit provided in the embodiments of
the present disclosure;
Fig.7 is a first schematic diagram showing structure
of a display panel provided in the embodiments of
the present disclosure;
Fig.8 is a diagram showing timings of signals of a
first gate driving circuit provided in the embodiments
of the present disclosure;
Fig.9a is a second schematic diagram showing struc-
ture of a display panel provided in the embodiments
of the present disclosure;
Fig.9b is a diagram showing timings of two groups
of timing control signals outputted by a control driving
control circuit when a mode switching circuit receives
a first mode control signal or a third mode control
signal in the display panel provided in the embodi-
ments of the present disclosure;
Fig.9c is a diagram showing timings of scan signals
on corresponding gate lines when a mode switching
circuit receives a first mode control signal in the dis-
play panel provided in the embodiments of the
present disclosure;
Fig.10a is a second schematic diagram showing
structure of a display panel provided in the embod-
iments of the present disclosure;
Fig.10b is a diagram showing timings of two groups
of timing control signals outputted by the driving con-
trol circuit when a mode switching circuit receives a
second mode control signal in the display panel pro-
vided in the embodiments of the present disclosure;
Fig.10c is a diagram showing timings of scan signals
on corresponding gate lines when a mode switching
circuit receives a second mode control signal in the
display panel provided in the embodiments of the
present disclosure;
Fig.10d is a schematic diagram showing a partial
amplification of the display panel shown in Fig.10a;
Fig.11a is a third schematic diagram showing struc-
ture of a display panel provided in the embodiments
of the present disclosure;
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Fig.11b is a diagram showing timings of scan signals
on corresponding gate lines when a mode switching
circuit receives a third mode control signal in the dis-
play panel provided in the embodiments of the
present disclosure;
Fig.12 is a diagram showing timings of scan signals
on corresponding gate lines when a mode switching
circuit receives a fourth mode control signal in the
display panel provided in the embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0028] With reference to accompanying drawings, im-
plementations of a shift register, a gate driving circuit, a
display panel, a method for driving the display panel and
a display device provided in the embodiments of the
present disclosure will be described below in detail.
[0029] Description will be given to the shift register pro-
vided in the embodiments of the present disclosure at
first.
[0030] As shown in Fig.2, the shift register provided in
the embodiments of the present disclosure comprises:
an input unit 1, a reset unit 2, a node control unit 3, a first
pull-up unit 4, a first pull-down unit 5, an input signal ter-
minal Input, a reset signal terminal Reset, a first clock
signal terminal ck1 and a reference signal terminal Vref,
wherein an output terminal of the input unit 1, an output
terminal of the reset unit 2, a first terminal of the node
control unit 3 and a control terminal of the first pull-up
unit 4 are connected to a first node PU, a second terminal
of the node control unit 3 and a control terminal of the
first pull-up unit 5 are connected to a second node PD;
an output terminal of the first pull-up unit 4 and an output
terminal of the first pull-down unit 5 are connected to a
driving signal output terminal Out of the shift register.
[0031] Particularly, the input unit 1 is configured to con-
trol a level at the first node PU under a control of the input
signal terminal Input, the reset unit 2 is configured to con-
trol the level at the first node PU under a control of the
reset signal terminal Reset, the node control unit 3 is
configured to control the level at the first node PU and a
level at a second node PD, the first pull-up unit 4 is con-
figured to supply a signal at the first clock signal terminal
ck1 to the driving signal output terminal Output under a
control of the first node PU, the first pull-down unit 5 is
configured to supply a signal at the reference signal ter-
minal Vref to the driving signal output terminal Out under
a control of the second node PD.
[0032] In addition, as shown in Fig.2, the shift register
further comprises: an output control unit 6, a second pull-
up unit 7, a second pull-down unit 8 and a selection con-
trol signal terminal EN. A first input terminal of the output
control unit 6 is connected to the first node PU, a second
input terminal of the output control unit 6 is connected to
the second node PD, a third input terminal of the output
control unit 6 is connected to the selection control signal
terminal EN, a first output terminal of the output control

unit 6 is connected to a third node A and a first input
terminal of the second pull-up unit 7, a second output
terminal of the output control unit 6 is connected to a
fourth node B and a first input terminal of the second pull-
down unit 8. A second input terminal of the second pull-
up unit 7 is connected to the first clock signal terminal
ck1, an output terminal of the second pull-up unit 7 is
connected to an output terminal of the second pull-down
unit 8 and functions as a selection driving output terminal
Output of the shift register, a second input terminal of the
second pull-down unit 8 is connected to the reference
signal terminal Vref.
[0033] Particularly, the output control unit 6 is config-
ured to connect the first node PU to the third node A and
connect the second node PD to the fourth node B when
the selection control signal terminal EN receives a selec-
tion control signal; the second pull-up unit 7 is configured
to supply a signal at the first clock signal terminal ck1 to
the selection driving output terminal Output under a con-
trol of the third node A; the second pull-down unit 8 is
configured to supply a signal at the reference signal ter-
minal Vref to the selection driving output terminal Output
under a control of the fourth node B.
[0034] In the shift register provided in the embodiments
of the present disclosure, an output control unit, a second
pull-up unit, a second pull-down unit and a selection con-
trol signal terminal are added on basis of an existing shift
register. The output control unit is configured to connect
the first node to the third node and connect the second
node to the fourth node when the selection control signal
terminal receives a selection control signal; the second
pull-up unit is configured to supply a signal at the first
clock signal terminal ck to the selection driving output
terminal Output under a control of the third node; the
second pull-down unit is configured to supply a signal at
the reference signal terminal to the selection driving out-
put terminal Output under a control of the fourth node.
Therefore, the driving output terminal can be controlled
by the output control unit, the second pull-up unit, the
second pull-down unit and the selection control signal
terminal to output or not output a scanning signal. As a
result, in a gate driving circuit constituted by the above
shift register, it can be achieved to output scanning sig-
nals to partial gate lines selectively.
[0035] Below, detailed description will be given with
reference to specific embodiments of the present disclo-
sure. It should be explained that the embodiment is pro-
vided to illustrate the present disclosure better rather than
to give any limitation to the present disclosure.
[0036] Preferably, in the shift register provided in the
embodiments of the present disclosure, as shown in
Fig.3, the output control unit 6 may comprise a first
switching transistor T1 and a second switching transistor
T2. A gate of the first switching transistor T1 is connected
to the selection control signal terminal EN, a source of
the first switching transistor T1 is connected to the first
node PU, a drain of the first switching transistor T1 is
connected to the third node A. A gate of the second
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switching transistor T2 is connected to the selection con-
trol signal terminal EN, a source of the second switching
transistor T2 is connected to the second node PD, and
a drain of the second switching transistor T2 is connected
to the fourth node B.
[0037] In the shift register provided in the embodiments
of the present disclosure, when the selection control sig-
nal terminal EN controls the first switching transistor T1
and the second switching transistor T2 to be in an ON
state, the first node PU and the third node A are connect-
ed, and the second node PD and the fourth node B are
connected.
[0038] In specific implementation, both the first switch-
ing transistor T1 and the second switching transistor T2
may be P type transistors, or may be N type transistors,
no limitation is made herein.
[0039] Above only illustrates a specific structure of the
output control unit in the shift register, and the specific
structure of the output control unit is not limited to the
above structure provided in the embodiments of the
present disclosure in specific implementations and may
be other structure known by those skilled in the art, no
limitation is made herein.
[0040] Preferably, in the shift register provided in the
embodiments of the present disclosure, as shown in
Fig.3, the second pull-up unit 7 may comprise a third
switching transistor T3. A gate of the third switching tran-
sistor T3 is connected to the third node A, a source of
the third switching transistor T3 is connected to the first
clock signal terminal ck1, a drain of the third switching
transistor T3 is connected to the selection driving output
terminal Output.
[0041] In the shift register provided in the embodiments
of the present disclosure, when the third switching tran-
sistor T3 is controlled by the third node A to be in an ON
state, the third switching transistor T3 supplies the signal
at the first clock signal terminal ck1 to the selection driving
output terminal.
[0042] Above only illustrates a specific structure of the
second pull-up unit in the shift register, and the specific
structure of the second pull-up unit is not limited to the
above structure provided in the embodiments of the
present disclosure in specific implementations and may
be other structure known by those skilled in the art, no
limitation is made herein.
[0043] Preferably, in the shift register provided in the
embodiments of the present disclosure, as shown in
Fig.3, the second pull-down unit 8 may comprise a fourth
switching transistor T4. A gate of the fourth switching
transistor T4 is connected to the fourth node B, a source
of the fourth switching transistor T4 is connected to the
reference signal terminal Vref, a drain of the fourth switch-
ing transistor T4 is connected to the selection driving out-
put terminal Output.
[0044] In the shift register provided in the embodiments
of the present disclosure, when the fourth switching tran-
sistor T4 is controlled by the fourth node B to be in an
ON state, the fourth switching transistor T4 supplies the

signal at the reference signal terminal Vref to the selec-
tion driving output terminal Output.
[0045] Above only illustrates a specific structure of the
second pull-down unit in the shift register, and the specific
structure of the second pull-down unit is not limited to the
above structure provided in the embodiments of the
present disclosure in specific implementations and may
be other structure known by those skilled in the art, no
limitation is made herein.
[0046] Particularly, in the above shift register provided
in the embodiments of the present disclosure, the node
control unit is configured to control the level at the second
node PD according to the level at the first node PU and
control the level at the first node PU according to the level
at the second node PD, such that a basic function of the
shift register can be achieved by controlling the levels at
the first node PU and the second node PD.
[0047] Furthermore, in the shift register provided in the
embodiments of the present disclosure, structures of the
input unit 1, the reset unit 2, the node control unit 3, the
first pull-up unit 4 and the first pull-down unit 5 are same
as those in the prior art, detailed descriptions are omitted
herein. A specific embodiment will be described below,
but the embodiments of the present disclosure are not
so limited.

First Embodiment

[0048] Particularly, as shown in Fig.4, the input unit 1
may comprise a fifth switching transistor T5, the reset
unit 2 may comprise a sixth switching transistor T6, the
node control unit 3 may comprise a seventh switching
transistor T7, an eighth switching transistor T8, a ninth
switching transistor T9, a tenth switching transistor T10
and a first capacitor C1; the first pull-up unit 4 may com-
prise an eleventh switching transistor T11 and a second
capacitor C2, the first pull-down unit 5 may comprise a
twelfth transistor T12.
[0049] A gate of the fifth switching transistor T5 is con-
nected to the input signal terminal Input, a source of the
fifth switching transistor T5 is connected to a first DC
signal terminal VDD, a drain of the fifth switching tran-
sistor T5 is connected to the pull-up node PU. A gate of
the sixth switching transistor T6 is connected to the reset
signal terminal Reset, a source of the sixth switching tran-
sistor T6 is connected to a second DC signal terminal
VSS, a drain of the sixth switching transistor T6 is con-
nected to the first node PU. A gate and a source of the
seventh switching transistor T7 are connected to a sec-
ond clock signal terminal ckb1, and a drain of the seventh
switching transistor T7 is connected to the second node
PD. A gate of the eighth switching transistor T8 is con-
nected to the second node PD, a source of the eighth
switching transistor T8 is connected to the reference sig-
nal terminal Vref, and a drain of the eighth switching tran-
sistor T8 is connected to the first node PU. A gate of the
ninth switching transistor T9 is connected to the first node
PU, a source of the ninth switching transistor T9 is con-
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nected to the reference signal terminal Vref, a drain of
the ninth switching transistor T9 is connected to the sec-
ond node PD. A gate of the tenth switching transistor T10
is connected to the driving signal output terminal Out, a
source of the tenth switching transistor T10 is connected
to the reference signal terminal Vref, a drain of the tenth
switching transistor T10 is connected to the second node
PD. A gate of the eleventh switching transistor T11 is
connected to the first node PU, a source of the eleventh
switching transistor T11 is connected to the first clock
signal terminal ck1, a drain of the eleventh switching tran-
sistor T11 is connected to the driving signal output ter-
minal Out. A gate of the twelfth switching transistor T12
is connected to the second node PD, a source of the
twelfth switching transistor T12 is connected to the ref-
erence signal terminal Vref, a drain of the twelfth switch-
ing transistor T12 is connected to the driving signal output
terminal Out. The first capacitor C1 is connected between
the second node PD and the reference signal terminal
Vref, the second capacitor C2 is connected between the
first node PU and the driving signal output terminal Out.
[0050] Particularly, all of the switching transistors in
Fig.4 are N type transistors, or all of the switching tran-
sistors in Fig.4 are P type transistors, or partial switching
transistors in Fig.4 are N type transistors and other partial
switching transistors in Fig.4 are P type transistors, no
limitation is made herein.
[0051] Particularly, operational principle of the shift
register provided in the embodiments of the present dis-
closure will be described by taking the shift register
shown in Fig.4 as an example. A corresponding opera-
tional timing sequence is shown in Fig.5 and can be di-
vided into five periods: t1, t2, t3, t4 and t5. In the following
description, 1 represents a high level signal, 0 represents
a low level signal.
[0052] During a first period t1, Input=1, ck1=0, ckb1=1,
Reset=0, EN=1.
[0053] Since Input=1, the fifth switching transistor T5
is turned on such that the level at the first node PU is at
a high level, the eleventh switching transistor T11 is
turned on, and the level at the driving signal output ter-
minal Out is at a low level. Since ckb1=1, the seventh
switching transistor T7 is turned on, meanwhile since the
level at the first node PU is at a high level, the ninth switch-
ing transistor T9 is turned on, the level at the second
node PD is at a low level. Since EN=1, the first switching
transistor T1 and the second switching transistor T2 are
turned on, the level at the third node A is at a high level,
the third switching transistor T3 is turned on, and the level
at the selection driving output terminal Output is at a low
level.
[0054] During a second period t2, Input=0, ck1=1,
ckb1=0, Reset=0, EN=1.
[0055] Since ck1=1, the level at the first node PU is
further pulled up due to the bootstrapping effect of the
second capacitor, the eleventh switching transistor T11
keeps to be turned on, the level at the driving signal output
terminal Out is at a high level. Since the first node PU is

at a high level, the ninth switching transistor T9 is turned
on, the second node PD is at a low level. Since the driving
signal output terminal Out is at a high level, the tenth
switching transistor T10 is turned on, the second node
PD is at a low level. Since EN=1, the first switching tran-
sistor T1 and the second switching transistor T2 are
turned on, the third node A is at a high level, the third
switching transistor T3 is turned on, and the selection
driving output terminal Out is at a high level.
[0056] During a third period t3, Input=0, ck1=0,
ckb1=1, Reset=1, EN=1.
[0057] Since Reset=1, the sixth switching transistor T6
is turned on, the first node PU is at a low level. Since
ckb1=1, the seventh switching transistor T7 is turned on,
the second node PD is at a high level, the twelfth switch-
ing transistor T12 is turned on, the driving signal output
terminal Out is at a low level. Since the second node PD
is at a high level, the eighth switching transistor T8 is
turned on, the first node PU is at a low level. Since EN=1,
the first switching transistor T1 and the second switching
transistor T2 are turned on, the fourth node B is at a high
level, the fourth switching transistor T4 is turned on, the
selection driving output terminal Out is at a low level.
[0058] During a fourth period t4, Input=0, ck1=1,
ckb1=0, Reset=0, EN=1.
[0059] The second node PD keeps at a high level due
to the function of the first capacitor C1, the twelfth switch-
ing transistor T12 is turned on, the driving signal output
terminal Out is at a low level. Since the second node PD
is at a high level, the eighth switching transistor T8 is
turned on, the first node PU is at a low level. Since EN=1,
the first switching transistor T1 and the second switching
transistor T2 are turned on, the fourth node B is at a high
level, the fourth switching transistor T4 is turned on, the
selection driving output terminal Output is at a low level.
[0060] During a fifth period t5, Input=0, ck1=0, ckb1=1,
Reset=0, EN=1.
[0061] Since ckb1=1, the seventh switching transistor
T7 is turned on, the second node PD is at a high level,
the twelfth switching transistor T12 is turned on, the driv-
ing signal output terminal Out is at a low level. Since the
second node PD is at a high level, the eighth switching
transistor T8 is at a high level, the first node PU is at a
low level. Since EN=1, the first switching transistor T1
and the second switching transistor T2 are turned on, the
fourth node B is at a high level, the fourth switching tran-
sistor T4 is turned on, the selection driving output terminal
Output is at a low level.
[0062] Then, before the input signal terminal Input
turns to a high level again, the shift register repeats the
fourth period and the fifth period.
[0063] It should be explained that the switching tran-
sistors mentioned above may be Thin Film Transistors
TFTs, or may be Metal Oxide Semiconductors MOS, no
limitation is made herein. In specific implementation,
sources and drains of the switching transistors may be
exchangeable in functions according to different types of
transistors and different input signals, no distinction is
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made therebetween.
[0064] Based on a same inventive concept, there is
further provided a gate driving circuit in the embodiments
of the present disclosure. As shown in Fig.6, the gate
driving circuit provided in the embodiments of the present
disclosure comprises a plurality of above shift registers
connected in cascade: SR(1), SR(2), ......., SR(N-1),
SR(N) (there are N shift registers in total).
[0065] Except the shift register at a last stage SR(N),
the driving signal output terminal OUT_m of the shift reg-
ister at each stage SR(m) (1≤m,<N) is connected to the
input signal terminal Input of the shift register at its adja-
cent next stage SR(m+1).
[0066] The signal input terminal Input of the shift reg-
ister at a first stage SR(1) receives a trigger signal; except
the shift register at the first stage SR(1), the driving signal
output terminal OUT_m of the shift register at each stage
SR(m) is connected to the reset signal terminal Reset of
the shift register at its adjacent previous stage SR(m-1).
[0067] The selection driving output terminal Output_m
of the shift register at each stage SR(m) is connected to
its corresponding gate line.
[0068] The gate driving circuit outputs scan signals to
corresponding gate lines sequentially by connecting the
selection driving output terminal Output_m of the shift
register at each stage SR(m) is connected to its corre-
sponding gate line gatem.
[0069] Furthermore, in the gate driving circuit provided
in the embodiments of the present disclosure, as shown
in Fig.6, first clock signal terminals ck1 in the shift regis-
ters at odd stages and second clock signal terminals ckb1
in the shift registers at even stages generally receive a
same clock signal (CK1 as shown in Fig.6); and second
clock signal terminals ckb1 in the shift registers at odd
stages and first clock signal terminals ck1 in the shift
registers at even stages generally receive a same clock
signal (CKB1 as shown in Fig.6).
[0070] Based on a same inventive concept, there is
further provided a display panel in the embodiments of
the present disclosure. As shown in Fig.7, the display
panel comprises N gate lines (gate1, gate2, gate3...) and
a first gate driving circuit GOA1 and a second gate driving
circuit GOA2 located at both sides of the display panel
respectively and connected to the N gate lines; the first
gate driving circuit GOA1 and the second gate driving
circuit GOA2 are the gate driving circuit provided in the
embodiments of the present disclosure, the selection
driving output terminal Output_m of the shift register
SR(m) in each of the gate driving circuits is connected
to its corresponding gate line.
[0071] The display panel further comprises a driving
control circuit 10, wherein the driving control circuit 10 is
connected to the first gate driving circuit GOA1 and the
second gate driving circuit GOA2, at least outputs the
selection control signal to the first gate driving circuit
GOA1 and the second gate driving circuit GOA2, outputs
a first group of timing control signals (at least comprising
a first trigger signal STV1, a first clock signal CK1 and a

second clock signal CKB1) to the first gate driving circuit
GOA1, and outputs a second group of timing control sig-
nals (at least comprising a second trigger signal STV2,
a third clock signal CK2 and a fourth clock signal CKB2)
to the second gate driving circuit GOA2, wherein each
group of timing control signals at least comprise a trigger
signal and a clock signal, the trigger signal in each group
of timing control signals has a same width, each of the
first gate driving circuits GOA1 and the second gate driv-
ing circuit GOA2 outputs scan signals at its driving signal
output terminals Out sequentially under a control of the
received corresponding group of timing control signals.
[0072] Below, control of a group of timing control sig-
nals on a gate driving circuit will be described by taking
the first gate driving circuit GOA1 as an example. The
first gate driving circuit GOA1 is as shown in Fig.6, the
driving control circuit inputs a first trigger signal STV1 to
the shift register at a first stage SR(1); inputs a first clock
signal CK1 to the first clock signal terminals ck1 of the
shift registers at odd stages and the second clock signal
terminals ckb1 of the shift registers at even stages; and
inputs a second clock signal CKB1 to the second clock
signal terminals ckb1 of the shift registers at odd stages
and the first clock signal terminals ck1 of the shift regis-
ters at even stages.
[0073] After the shift register at the first stage SR(1)
receives the first trigger signal STV1, the driving signal
output terminal Out_1 outputs a scan signal when its first
clock signal terminal ck1 receives the first clock signal
CK1 for a first time, and if the corresponding output con-
trol unit is in an ON state, the selection driving output
terminal Output_1 outputs the scan signal to the first gate
line gate1, and the scan signal outputted at the driving
signal output terminal Out_1 of the shift register at the
first stage SR(1) is supplied to the input signal terminal
Input of the shift register at the second stage SR(2); after
the shift register at the second stage SR(2) receives the
scan signal outputted from the shift register at the first
stage SR(1), the driving signal output terminal Out_2 out-
puts a scan signal when its first clock signal terminal ck1
receives the second clock signal CKB1 for a first time,
and if the corresponding output control unit is in an ON
state, the selection driving output terminal Output_2 out-
puts the scan signal to the second gate line gate2, and
the scan signal outputted at the driving signal output ter-
minal Out_2 of the shift register at the second stage SR(2)
is supplied to the input signal terminal Input of the shift
register at the third stage SR(3); after the shift register
at the second stage SR(3) receives the scan signal out-
putted from the shift register at the first stage SR(2), the
driving signal output terminal Out_3 outputs a scan signal
when its first clock signal terminal ck1 receives the first
clock signal CK1 for a first time, and if the corresponding
output control unit is in an ON state, the selection driving
output terminal Output_3 outputs the scan signal to the
third gate line gate3, and the scan signal outputted at the
driving signal output terminal Out_3 of the shift register
at the third stage SR(3) is supplied to the input signal
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terminal Input of the shift register at the fourth stage
SR(4). In the same manner, the shift registers at the re-
spective stages output scan signals to corresponding
gate lines sequentially. Specifically, a diagram of timing
sequence of input signals and output signals correspond-
ing to the first gate driving circuit GOA1 is shown in Fig.8.
[0074] In addition, the driving control circuit 10 inputs
a second trigger signal to the shift register at the first
stage of the second gate driving circuit GOA2; inputs a
third clock signal to the first clock signal terminals of the
shift registers at odd stages and the second clock signal
terminals of the shift registers at even stages; and inputs
a fourth clock signal to the second clock signal terminals
of the shift registers at odd stages and the first clock
signal terminals of the shift registers at even stages. The
operational principle of the second gate driving circuit is
same as that of the first gate driving circuit, detailed omit-
ted.
[0075] Preferably, as shown in Fig.9a, the display pan-
el provided in the embodiments of the present disclosure
further comprises a mode switching circuit 20connected
to the driving control circuit 10.
[0076] Upon receipt of a first mode control circuit, the
mode switching circuit 20 controls the driving control cir-
cuit 10 to make timings of signals in the first group of
timing control signals (at least comprising a first trigger
signal STV1, a first clock signal CK1 and a second clock
signal CKB1) be delayed a width of a trigger signal rela-
tive to timings of corresponding signals in the second
group of timing control signals (at least comprising a sec-
ond trigger signal STV2, a third clock signal CK2 and a
fourth clock signal CKB2). Particularly, a diagram of tim-
ing sequence of these two groups of timing control signals
is shown in Fig.9b. Therefore, the driving signal output
terminals of the shift registers at the respective stages
output scan signals sequentially, and the driving signal
output terminal of the shift register at a (n+1)th stage in
the second driving control circuit outputs a scan signal
when the driving signal output terminal of the shift register
at an nth stage in the first driving control circuit outputs a
scan signal.
[0077] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to output the
selection control signal to the selection control signal ter-
minals of the shift registers (SR(1), SR(3), SR(5)...) con-
nected to odd-numbered gate lines (gate1, gate3, gate
5...) in the first gate driving circuit GOA1 and output the
selection control signal to the selection control signal ter-
minals of the shift registers
[0078] (SR(2), SR(4), SR(6)...) connected to even-
numbered gate lines (gatc2, gatc4, gate 6...) in the sec-
ond gate driving circuit GOA2. Therefore, the first gate
driving circuit GOA1 outputs scan signals to only the odd-
numbered gate lines, and the second gate driving circuit
GOA2 outputs scan signals to only the even-numbered
gate lines, such that two adjacent gate lines in a scanning
direction constitute a group of gate lines, respective
groups of gate lines receive scan signals sequentially.

That is, in the display panel, two gate lines are scanned
simultaneously and resolution of the display panel is re-
duced to 1/2 of original resolution of the display panel.
[0079] Particularly, in Fig.9a, a black point at a start
end of a gate line represents that the selection control
signal terminal of the shift register in the gate driving cir-
cuit corresponding to the gate line has a selection control
signal and the corresponding selection driving output ter-
minal can output a scan signal; a circle at a start end of
a gate line represents that the selection control signal
terminal of the shift register in the gate driving circuit cor-
responding to the gate line has no selection control signal
and the corresponding selection driving output terminal
cannot output a scan signal.
[0080] Particularly, in the display panel provided in the
embodiments of the present disclosure, when the mode
switching circuit 20 receives the first mode control signal,
a diagram of timing sequence of scan signals on respec-
tive gate lines in the display panel in the scanning direc-
tion is shown in Fig.9c.
[0081] Preferably, as shown in Fig.10a and Fig.10d, in
the above display panel provided in the embodiments of
the present disclosure, the first gate driving circuit GOA1
further comprises a plurality of first switch devices 30
(specific structure is not shown in Fig.10a, please refer
to Fig.10d) connected between the third nodes A in the
shift registers at (3n-2)th stages and the third nodes A in
the shift registers at (3n)th stages in the first gate driving
circuit GOA1 and a plurality of second switch devices 40
(specific structure is not shown in Fig.10a, please refer
to Fig.10d) connected between the fourth nodes B in the
shift registers at (3n-2)th stages and the fourth nodes B
in the shift registers at (3n)th stages in the first gate driving
circuit GOA1, where n is an integer larger than 1.
[0082] Upon receipt of a second mode control signal,
the mode switching circuit 20 controls all of the first switch
devices 30 and the second switch devices 40 in an ON
state, such that a level at the third node A of the shift
register at the (3n-2)th stage is same as that at the third
node A of the shift register at the (3n)th stage in the first
gate driving circuit GOA1 and a level at the fourth node
B of the shift register at the (3n-2)th stage is same as that
at the fourth node B of the shift register at the (3n)th stage
in the first gate driving circuit GOA1, and a level at the
selection driving output terminal Output of the shift reg-
ister at the (3n-2)th stage is same as that at the selection
driving output terminal Output of the shift register at the
(3n)th stage in the first gate driving circuit GOA1, where
n is an integer larger than 1.
[0083] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to make timings
of signals in the second group of timing control signals
(at least comprising a second trigger signal STV2, a third
clock signal CK2 and a fourth clock signal CKB2) be de-
layed a width of a trigger signal relative to timings of cor-
responding signals in the first group of timing control sig-
nals (at least comprising a first trigger signal STV1, a first
clock signal CK1 and a second clock signal CKB1); a

17 18 



EP 3 333 843 A1

12

5

10

15

20

25

30

35

40

45

50

55

diagram of timing sequence of these two groups of timing
control signals is particularly shown in Fig.10b. There-
fore, the driving signal output terminals of the shift reg-
isters at the respective stages output scan signals se-
quentially, and the driving signal output terminal of the
shift register at a (j+1)th stage in the first driving control
circuit outputs a scan signal when the driving signal out-
put terminal of the shift register at a jth stage in the second
driving control circuit outputs a scan signal, where j is an
integer larger than or equal to 1.
[0084] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to output the
selection control signal to the selection control signal ter-
minals of the shift registers connected to the 3nth gate
lines in the first gate driving circuit GOA1 and output the
selection control signal to the selection control signal ter-
minals of the shift registers connected to (3n-1)th gate
lines in the second gate driving circuit GOA2. Therefore,
the first gate driving circuit GOA1 outputs scan signals
to only the 3nth gate lines, and the second gate driving
circuit GOA2 outputs scan signals to only the (3n-1)th

gate lines, such that three adjacent gate lines in a scan-
ning direction constitute a group of gate lines, respective
groups of gate lines receive scan signals sequentially.
That is, in the display panel, three gate lines are scanned
simultaneously and resolution of the display panel is re-
duced to 1/3 of original resolution of the display panel.
[0085] Particularly, in Fig.10a, a black point at a start
end of a gate line represents that the selection control
signal terminal of the shift register in the gate driving cir-
cuit corresponding to the gate line has a selection control
signal and the corresponding selection driving output ter-
minal can output a scan signal; a circle at a start end of
a gate line represents that the selection control signal
terminal of the shift register in the gate driving circuit cor-
responding to the gate line has no selection control signal
and the corresponding selection driving output terminal
cannot output a scan signal. Since all of the first switch
devices 30 and the second switch devices 40 in the first
gate driving circuit GOA1 are in an ON state, the selection
driving output terminal of the shift registers at a (3n-2)th

stage in the first gate driving circuit GOA1 outputs a same
scan signal as the selection driving output terminal of the
shift registers at a (3n)th stage.
[0086] Particularly, in the display panel provided in the
embodiments of the present disclosure, when the mode
switching circuit 20 receives the second mode control
signal, a diagram of timing sequence of scan signals on
respective gate lines in the display panel in the scanning
direction is shown in Fig.10c.
[0087] Preferably, in the above display panel provided
in the embodiments of the present disclosure, the first
gate driving circuit GOA1 comprises a plurality of third
switch devices 50 connected between the third nodes A
in the shift registers at ((4n-1))th stages and the third
nodes A in the shift registers at ((4n-3))th stages in the
first gate driving circuit GOA1 and a plurality of fourth
switch devices 60 connected between the fourth nodes

B in the shift registers at ((4n-1))th stages and the fourth
nodes B in the shift registers at ((4n-3))th stages in the
first gate driving circuit GOA1, the second gate driving
circuit GOA2 comprises a plurality of fifth switch devices
70 connected between the third nodes A in the shift reg-
isters at (4n)th stages and the third nodes A in the shift
registers at ((4n-2))th stages in the second gate driving
circuit GOA2 and a plurality of sixth switch devices 80
connected between the fourth nodes B in the shift regis-
ters at (4n)th stages and the fourth nodes B in the shift
registers at ((4n-2))th stages in the second gate driving
circuit GOA2, where n is an integer larger than or equal
to 1.
[0088] Upon receipt of a third mode control signal, the
mode switching circuit 20 controls all of the first switch
devices 30 and the second switch devices 40 in an OFF
state, and controls all of the third switch devices 50, the
fourth switch devices 60, the fifth switch devices 70 and
the sixth switch devices 80 in an ON state, such that a
level at the selection driving output terminal Output of the
shift register at the ((4n-1))th stage is same as that at the
selection driving output terminal Output of the shift reg-
ister at the ((4n-3))th stage in the first gate driving circuit
GOA1, and a level at the selection driving output terminal
Output of the shift register at the (4n)th stage is same as
that at the selection driving output terminal Output of the
shift register at the ((4n-2))th stage in the second gate
driving circuit GOA2.
[0089] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit to make timings of
signals in the first group of timing control signals be de-
layed a width of a trigger signal relative to timings of cor-
responding signals in the second group of timing control
signals. Therefore, the driving signal output terminals of
the shift registers at the respective stages output scan
signals sequentially, and the driving signal output termi-
nal of the shift register at a j+1)th stage in the second
driving control circuit outputs a scan signal when the driv-
ing signal output terminal of the shift register at a jth stage
in the first driving control circuit outputs a scan signal.
[0090] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to output the
selection control signal to the selection control signal ter-
minals of the shift registers at (4n-1)th stages in the first
gate driving circuit GOA1 and output the selection control
signal to the selection control signal terminals of the shift
registers at 4nth stages in the second gate driving circuit
GOA2. At this time, as described above, the level at the
selection driving output terminal Output of the shift reg-
ister at the ((4n-1))th stage is same as that at the selection
driving output terminal Output of the shift register at the
((4n-3))th stage in the first gate driving circuit GOA1, and
the level at the selection driving output terminal Output
of the shift register at the (4n)th stage is same as that at
the selection driving output terminal Output of the shift
register at the ((4n-2))th stage in the second gate driving
circuit GOA2. Therefore, the first gate driving circuit
GOA1 t outputs scan signals to the ((4n-1))th gate lines
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and the ((4n-3))th gate lines simultaneously, and the sec-
ond gate driving circuit GOA2 outputs scan signals to the
(4n)th gate lines and the ((4n-2))th gate lines simultane-
ously, such that four adjacent gate lines in a scanning
direction constitute a group of gate lines, respective
groups of gate lines receive scan signals sequentially.
That is, in the display panel, four gate lines are scanned
simultaneously and resolution of the display panel is re-
duced to 1/4 of original resolution of the display panel.
[0091] Particularly, in the display panel provided in the
embodiments of the present disclosure, when the mode
switching circuit 20 receives the third mode control signal,
a diagram of timing sequence of scan signals on respec-
tive gate lines in the display panel in the scanning direc-
tion is shown in Fig.11b.
[0092] Preferably, in the above display panel provided
in the embodiments of the present disclosure, upon re-
ceipt of a fourth mode control signal, the mode switching
circuit 20 controls all of the switch devices in an OFF
state, so as to ensure that there is no interaction among
signals on the respective gate lines.
[0093] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to make timings
of signals in the second group of timing control signals
be same as timings of corresponding signals in the first
group of timing control signals. Therefore, the driving sig-
nal output terminal of the shift register at an nth stage in
the second driving control circuit outputs a scan signal
when the driving signal output terminal of the shift register
at an nth stage in the first driving control circuit outputs a
scan signal.
[0094] In this case, the mode switching circuit 20 fur-
ther controls the driving control circuit 10 to output the
selection control signal to the selection control signal ter-
minals of all of the shift registers. Therefore, the first gate
driving circuit outputs scan signals to N gate lines se-
quentially, the second gate driving circuit outputs scan
signals to N gate lines sequentially, such that a function
of progressive scanning in the scanning direction can be
achieved, that is, the display panel has a high resolution.
The display panel provided in the embodiments of the
present disclosure not only can implement a low resolu-
tion display when there is a need to save power but also
can implement a high resolution display when there is no
need to save power.
[0095] Particularly, in the display panel provided in the
embodiments of the present disclosure, when the mode
switching circuit 20 receives the fourth mode control sig-
nal, a diagram of timing sequence of scan signals on
respective gate lines in the display panel in the scanning
direction is shown in Fig.12.
[0096] It should be explained that, in the display panel
provided in the embodiments of the present disclosure,
for the first mode control signal, the second mode control
signal, the third mode control signal and the fourth mode
control signal, a duration of the respective mode control
signals is an integral multiple of a time length necessary
for scanning N gate lines, and a switching point between

any two mode control signals is synchronized with a start-
ing point of gate line scanning.
[0097] Furthermore, in the display panel provided in
the embodiments of the present disclosure, the switch
devices may be switching transistors or other electronic
switch control modules, no limitation is made herein.
[0098] Specifically, in the display panel provided in the
embodiments of the present disclosure, the purpose of
reducing resolution can be achieved by setting the output
control unit, the second pull-up unit and the second pull-
down unit in the shift register, adding the switch devices
among the shift registers, and controlling timing se-
quence of the two groups of timing control signals. Al-
though only four cases are illustrated in the embodiments
of the present disclosure, it should be understood that
the display panel obtained based on the above inventive
concept and capable of implementing 1/5 resolution, 1/6
resolution and so on falls into the protection scope of the
present disclosure.
[0099] In specific implementation, with the display pan-
el provided in the embodiments of the present disclosure,
a user can send a mode control signal to the mode switch-
ing circuit through an operational interface of the display
panel according to actual requirement, no limitation is
made herein.
[0100] Furthermore, the display panel provided in the
embodiments of the present disclosure may be a liquid
crystal display panel or an organic electro-luminescence
light emitting display panel, no limitation is made herein.
[0101] Based on the same inventive concept, the dis-
play device provided in the embodiments of the present
disclosure comprises any of the display panel provided
above in the embodiments of the present disclosure. The
display device may be any product or component with a
display function such as a mobile phone, a tablet com-
puter, a television, a display, a notebook computer, a
digital photo frame, a navigator and so on. For implemen-
tation of the display device, please refer to the implemen-
tation of the display panel described above, details omit-
ted.
[0102] Based on the same inventive concept, the meth-
od for driving the display panel provided in the embodi-
ments of the present disclosure comprises:
[0103] upon receipt of a first mode control circuit, the
mode switching circuit controls all of the switch devices
in an OFF state, controls the driving control circuit to
make timings of signals in the first group of timing control
signals be delayed a width of a trigger signal relative to
timings of corresponding signals in the second group of
timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers connect-
ed to odd-numbered gate lines in the first gate driving
circuit and output the selection control signal to the se-
lection control signal terminals of the shift registers con-
nected to even-numbered gate lines in the second gate
driving circuit;
[0104] upon receipt of a second mode control signal,

21 22 



EP 3 333 843 A1

14

5

10

15

20

25

30

35

40

45

50

55

the mode switching circuit controls all of the first switch
devices and the second switch devices in an ON state,
controls all of the third switch devices, the fourth switch
devices, the fifth switch devices and the sixth switch de-
vices in an OFF state, controls the driving control circuit
to make timings of signals in the second group of timing
control signals be delayed a width of a trigger signal rel-
ative to timings of corresponding signals in the first group
of timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers connect-
ed to the 3nth gate lines in the first gate driving circuit and
output the selection control signal to the selection control
signal terminals of the shift registers connected to the
3n-1th gate lines in the second gate driving circuit, where
n is an integer larger than or equal to 1;
[0105] upon receipt of a third mode control signal, the
mode switching circuit controls all of the first switch de-
vices and the second switch devices in an OFF state,
controls all of the third switch devices, the fourth switch
devices, the fifth switch devices and the sixth switch de-
vices in an ON state, controls the driving control circuit
to make timings of signals in the first group of timing con-
trol signals be delayed a width of a trigger signal relative
to timings of corresponding signals in the second group
of timing control signals, and controls the driving control
circuit to output the selection control signal to the selec-
tion control signal terminals of the shift registers connect-
ed to the (4n-1)th gate lines in the first gate driving circuit
and output the selection control signal to the selection
control signal terminals of the shift registers connected
to the 4nth gate lines in the second gate driving circuit;
[0106] upon receipt of a fourth mode control signal, the
mode switching circuit controls all of the switch devices
in an OFF state, controls the driving control circuit to
make timings of signals in the second group of timing
control signals be same as timings of corresponding sig-
nals in the first group of timing control signals, and con-
trols the driving control circuit to output the selection con-
trol signal to the selection control signal terminals of all
of the shift registers.
[0107] In the shift register, the gate driving circuit, the
display panel and the method for driving the display panel
provided in the embodiments of the present disclosure,
the output control unit, the second pull-up unit, the second
pull-down unit and the selection control signal terminal
are added on the basis of the shift register in the prior
art, wherein the output control unit is configured to con-
nect the first node to the third node and connects the
second node to the fourth node when the selection control
signal terminal receives the selection control signal, the
second pull-up unit is configured to supply the signal at
the first clock signal terminal to the selection driving out-
put terminal under the control of the third node, the sec-
ond pull-down unit is configured to supply the signal at
the reference signal terminal to the selection driving out-
put terminal under the control of the fourth node. Depend-
ent on the control of the output control unit, the second

pull-up unit, the second pull-down unit and the selection
control signal terminal, it is determined whether a driving
output terminal should output a scan signal. In the gate
driving circuit constituted by the above shift registers, the
scan signals can be outputted to a part of gate lines se-
lectively. In the display panel provided in the embodi-
ments of the present disclosure which adopts the above
gate driving circuit, switch devices each of which is con-
nected between the third nodes of two shift registers,
switch devices each of which is connected between the
fourth nodes of two shift registers and the mode switching
circuit connected to the driving control circuit are incor-
porated. As such, when the mode switching circuit re-
ceives different mode control signals, it makes the display
panel display in different resolutions, such that the power
consumption of the display panel can be reduced selec-
tively to prolong standby time.
[0108] Obviously, those skilled in the art can make var-
ious changes or variations to the embodiments of the
present disclosure without departing from the spirit and
scope of the present invention. In this way, as long as
those modifications and variations to the embodiments
of the present disclosure are within the scope of the
claims of the present invention and the equivalence
thereof, the present invention is also intended to cover
these changes and variation.
[0109] The present disclosure claims priority on a Chi-
nese patent application entitled "shift register, method
for driving display panel and associated device" with an
application number No. 201510477631.7 filed on August
06, 2015, which is incorporated herein in its entity by
reference.

Claims

1. A shift register, comprising a first pull-up unit, a first
pull-down unit, an output control unit, a second pull-
up unit and a second pull-down unit, wherein
the first pull-up unit is connected to a first node, a
first clock signal terminal and a driving signal output
terminal, and supplies a signal at the first clock signal
terminal to the driving signal output terminal under
a control of the first node;
the first pull-down unit is connected to a second
node, a reference signal terminal and the driving sig-
nal output terminal, and supplies a signal at the ref-
erence signal terminal to the driving signal output
terminal under a control of the second node;
the output control unit is connected to the first node,
the second node, a selection control signal terminal,
a third node and a fourth node, and connects the first
node to the third node and connects the second node
to the fourth node when the selection control signal
terminal receives a selection control signal;
the second pull-up unit is connected to the third node,
the first clock signal terminal and a selection driving
output terminal, and supplies the signal at the first
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clock signal terminal to the selection driving output
terminal under a control of the third node; and
the second pull-down unit is connected to the fourth
node, the reference signal terminal and the selection
driving output terminal, and supplies the signal at the
reference signal terminal to the selection driving out-
put terminal under a control of the fourth node.

2. The shift register according to claim 1, wherein the
output control unit comprises: a first switching tran-
sistor and a second switching transistor, wherein
a gate of the first switching transistor is connected
to the selection control signal terminal, a source of
the first switching transistor is connected to the first
node, and a drain of the first switching transistor is
connected to the third node;
a gate of the second switching transistor is connect-
ed to the selection control signal terminal, a source
of the second switching transistor is connected to
the second node, and a drain of the first switching
transistor is connected to the fourth node.

3. The shift register according to claim 1, wherein the
second pull-up unit comprises: a third switching tran-
sistor, wherein a gate of the third switching transistor
is connected to the third node, a source of the third
switching transistor is connected to the first clock
signal terminal, and a drain of the third switching tran-
sistor is connected to the selection driving output ter-
minal.

4. The shift register according to claim 1, wherein the
second pull-down unit comprises: a fourth switching
transistor, wherein
a gate of the fourth switching transistor is connected
to the fourth node, a source of the fourth switching
transistor is connected to the reference signal termi-
nal, and a drain of the fourth switching transistor is
connected to the selection driving output terminal.

5. A gate driving circuit, comprising a plurality of shift
registers of any of claims 1-4 connected in cascade,
wherein
the shift register further comprises an input unit and
a reset unit, the input unit is connected to an input
signal terminal and the first node, the reset unit is
connected to a reset signal terminal and the first
node;
except the shift register at a last stage, the driving
signal output terminal of the shift register at each
stage is connected to an input signal terminal of the
shift register at its adjacent next stage;
an signal input terminal of the shift register at a first
stage receives a trigger signal;
except the shift register at the first stage, the driving
signal output terminal of the shift register at each
stage is connected to a reset signal terminal of the
shift register at its adjacent previous stage;

the selection driving output terminal of the shift reg-
ister at each stage is connected to its corresponding
gate line.

6. The gate driving circuit of claim 5, further comprising:

a plurality of first switch devices, wherein a kth

first switch device is connected to the first switch
control terminal, the third node in the shift reg-
ister at a (3k-2)th stage and the third node in the
shift register at a 3kth stage, and connects the
third node in the shift register at the (3k-2)th

stage to the third node in the shift register at the
3kth stage under a control of the first switch con-
trol terminal; and
a plurality of second switch devices, wherein a
kth second switch device is connected to the first
switch control terminal, the fourth node in the
shift register at a (3k-2)th stage and the fourth
node in the shift register at a 3kth stage, and
connects the fourth node in the shift register at
the (3k-2)th stage to the fourth node in the shift
register at the 3kth stage under a control of the
first switch control terminal,
wherein k is an integer larger than or equal to 1.

7. The gate driving circuit of claim 5, further comprising:

a plurality of third switch devices, wherein an nth

third switch device is connected to the second
switch control terminal, the third node in the shift
register at a (4n-3)th stage and the third node in
the shift register at a (4n-1)th stage, and con-
nects the third node in the shift register at the
(4n-3)th stage to the third node in the shift reg-
ister at the (4n-1)th stage under a control of the
second switch control terminal; and
a plurality of fourth switch devices, wherein an
nth fourth switch device is connected to the sec-
ond switch control terminal, the fourth node in
the shift register at a (4n-3)th stage and the fourth
node in the shift register at a (4n-1)th stage, and
connects the fourth node in the shift register at
the (4n-3)th stage to the fourth node in the shift
register at the (4n-1)th stage under a control of
the second switch control terminal, wherein n is
an integer larger than or equal to 1.

8. The gate driving circuit of claim 5, further comprising:

a plurality of fifth switch devices, wherein an nth

fifth switch device is connected to the third
switch control terminal, the third node in the shift
register at a (4n-2)th stage and the third node in
the shift register at a 4nth stage, and connects
the third node in the shift register at the (4n-2)th

stage to the third node in the shift register at the
4nth stage under a control of the third switch con-
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trol terminal; and
a plurality of sixth switch devices, wherein an nth

sixth switch device is connected to the third
switch control terminal, the fourth node in the
shift register at a (4n-2)th stage and the fourth
node in the shift register at a 4nth stage, and
connects the fourth node in the shift register at
the (4n-2)th stage to the fourth node in the shift
register at the 4nth stage under a control of the
third switch control terminal,
wherein n is an integer larger than or equal to 1.

9. A display panel, comprising N gate lines and a first
gate driving circuit and a second gate driving circuit
located at both sides of the display panel and con-
nected to the N gate lines; the first gate driving circuit
and the second gate driving circuit are the gate driv-
ing circuit of claim 5, the selection driving output ter-
minal of each of the shift registers in each of the gate
driving circuits is connected to its corresponding gate
line,
the display panel further comprises a driving control
circuit, wherein the driving control circuit is connect-
ed to the first gate driving circuit and the second gate
driving circuit, outputs the selection control signal to
the first gate driving circuit and the second gate driv-
ing circuit, outputs a first group of timing control sig-
nals to the first gate driving circuit, and outputs a
second group of timing control signals to the second
gate driving circuit,
wherein the first group of timing control signals at
least comprise a first trigger signal and a first clock
signal, the second group of timing control signals at
least comprise a second trigger signal and a third
clock signal, a width of the first trigger signal is same
as a width of the second trigger signal, the first gate
driving circuit outputs scan signals at the driving sig-
nal output terminals of the shift registers at respec-
tive stages sequentially under a control of the first
group of timing control signals, the second gate driv-
ing circuit outputs scan signals at the driving signal
output terminals of the shift registers at respective
stages sequentially under a control of the second
group of timing control signals.

10. The display panel of claim 9, further comprising: a
mode switching circuit connected to the driving con-
trol circuit, wherein upon receipt of a first mode con-
trol circuit, the mode switching circuit
controls the driving control circuit to make timings of
signals in the first group of timing control signals be
delayed a width of a trigger signal relative to timings
of corresponding signals in the second group of tim-
ing control signals; and
controls the driving control circuit to output the se-
lection control signal to the selection control signal
terminals of the shift registers at odd stages in the
first gate driving circuit and output the selection con-

trol signal to the selection control signal terminals of
the shift registers at even stages in the second gate
driving circuit.

11. The display panel of claim 9, wherein the first gate
driving circuit further comprises:

a plurality of first switch devices, wherein a kth

first switch device is connected to the first switch
control terminal in the first gate driving circuit,
the third node in the shift register at a (3k-2)th

stage and the third node in the shift register at
a 3kth stage in the first gate driving circuit, and
connects the third node in the shift register at
the (3k-2)th stage to the third node in the shift
register at the 3kth stage under a control of the
first switch control terminal; and
a plurality of second switch devices, wherein a
kth second switch device is connected to the first
switch control terminal, the fourth node in the
shift register at a (3k-2)th stage in the first gate
driving circuit and the fourth node in the shift
register at a 3kth stage in the first gate driving
circuit, and connects the fourth node in the shift
register at the (3k-2)th stage to the fourth node
in the shift register at the 3kth stage under a con-
trol of the first switch control terminal,
wherein k is an integer larger than or equal to 1,
upon receipt of a second mode control signal,
the mode switching circuit controls all of the first
switch devices and the second switch devices
in an ON state, controls the driving control circuit
to make timings of signals in the second group
of timing control signals be delayed a width of a
trigger signal relative to timings of correspond-
ing signals in the first group of timing control sig-
nals; and controls the driving control circuit to
output the selection control signal to the selec-
tion control signal terminals of the shift registers
at 3kth stages in the first gate driving circuit and
output the selection control signal to the selec-
tion control signal terminals of the shift registers
at (3k-1)th stages in the second gate driving cir-
cuit.

12. The display panel of claim 10, wherein
the first gate driving circuit further comprises:

a plurality of third switch devices, wherein an nth

third switch device is connected to the second
switch control terminal, the third node in the shift
register at a (4n-3)th stage in the first gate driving
circuit and the third node in the shift register at
a (4n-1)th stage in the first gate driving circuit,
and connects the third node in the shift register
at the (4n-3)th stage to the third node in the shift
register at the (4n-1)th stage under a control of
the second switch control terminal; and
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a plurality of fourth switch devices, wherein an
nth fourth switch device is connected to the sec-
ond switch control terminal, the fourth node in
the shift register at a (4n-3)th stage in the first
gate driving circuit and the fourth node in the
shift register at a (4n-1)th stage in the first gate
driving circuit, and connects the fourth node in
the shift register at the (4n-3)th stage to the fourth
node in the shift register at the (4n-1)th stage
under a control of the second switch control ter-
minal,

the second gate driving circuit further comprises:

a plurality of fifth switch devices, wherein an nth

fifth switch device is connected to the third
switch control terminal, the third node in the shift
register at a (4n-2)th stage in the second gate
driving circuit and the third node in the shift reg-
ister at a 4nth stage in the second gate driving
circuit, and connects the third node in the shift
register at the (4n-2)th stage to the third node in
the shift register at the 4nth stage under a control
of the third switch control terminal; and
a plurality of sixth switch devices, wherein an nth

sixth switch device is connected to the third
switch control terminal, the fourth node in the
shift register at a (4n-2)th stage in the second
gate driving circuit and the fourth node in the
shift register at a 4nth stage in the second gate
driving circuit, and connects the fourth node in
the shift register at the (4n-2)th stage to the fourth
node in the shift register at the 4nth stage under
a control of the third switch control terminal,
wherein n is an integer larger than or equal to 1,

upon receipt of a third mode control signal, the mode
switching circuit controls all of the third switch devic-
es, the fourth switch devices, the fifth switch devices
and the sixth switch devices in an ON state, controls
the driving control circuit to make timings of signals
in the first group of timing control signals be delayed
a width of a trigger signal relative to timings of cor-
responding signals in the second group of timing
control signals; and controls the driving control circuit
to output the selection control signal to the selection
control signal terminals of the shift registers at (4n-
1)th stages in the first gate driving circuit and output
the selection control signal to the selection control
signal terminals of the shift registers at 4nth stages
in the second gate driving circuit.

13. The display panel of claim 10, wherein upon receipt
of a fourth mode control signal, the mode switching
circuit controls the driving control circuit to make tim-
ings of signals in the second group of timing control
signals be same as timings of corresponding signals
in the first group of timing control signals; and con-

trols the driving control circuit to output the selection
control signal to the selection control signal terminals
of all of the shift registers.

14. A display device comprising the display panel of any
of claim 9-13.

15. A method for driving the display panel of claim 10,
comprising:

upon receipt of a first mode control circuit, the
mode switching circuit controlling the driving
control circuit to make timings of signals in the
first group of timing control signals be delayed
a width of a trigger signal relative to timings of
corresponding signals in the second group of
timing control signals, and controlling the driving
control circuit to output the selection control sig-
nal to the selection control signal terminals of
the shift registers connected to odd-numbered
gate lines in the first gate driving circuit and out-
put the selection control signal to the selection
control signal terminals of the shift registers con-
nected to even-numbered gate lines in the sec-
ond gate driving circuit;
upon receipt of a fourth mode control signal, the
mode switching circuit controlling the driving
control circuit to make timings of signals in the
second group of timing control signals be same
as timings of corresponding signals in the first
group of timing control signals, and controlling
the driving control circuit to output the selection
control signal to the selection control signal ter-
minals of all of the shift registers in the first and
second gate driving circuits.

16. A method of claim 15, wherein the first gate driving
circuit further comprises:

a plurality of first switch devices, wherein a kth

first switch device is connected to the first switch
control terminal in the first gate driving circuit,
the third node in the shift register at a (3k-2)th

stage and the third node in the shift register at
a 3kth stage in the first gate driving circuit, and
connects the third node in the shift register at
the (3k-2)th stage to the third node in the shift
register at the 3kth stage under a control of the
first switch control terminal; and
a plurality of second switch dcviccs, wherein a
kth second switch device is connected to the first
switch control terminal, the fourth node in the
shift register at a (3k-2)th stage in the first gate
driving circuit and the fourth node in the shift
register at a 3kth stage in the first gate driving
circuit, and connects the fourth node in the shift
register at the (3k-2)th stage to the fourth node
in the shift register at the 3kth stage under a con-
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trol of the first switch control terminal,

wherein k is an integer larger than or equal to 1,
wherein the method further comprises:

upon receipt of the first or fourth mode control
signal, the mode switching circuit controlling all
of the first switch devices and the second switch
devices in an OFF state,
upon receipt of a second mode control signal,
the mode switching circuit controlling all of the
first switch devices and the second switch de-
vices in an ON state, controlling the driving con-
trol circuit to make timings of signals in the sec-
ond group of timing control signals be delayed
a width of a trigger signal relative to timings of
corresponding signals in the first group of timing
control signals; and controlling the driving con-
trol circuit to output the selection control signal
to the selection control signal terminals of the
shift registers at 3kth stages in the first gate driv-
ing circuit and output the selection control signal
to the selection control signal terminals of the
shift registers at (3k-1)th stages in the second
gate driving circuit.

17. The method of claim 15, wherein
the first gate driving circuit further comprises:

a plurality of third switch devices, wherein an nth

third switch device is connected to the second
switch control terminal, the third node in the shift
register at a (4n-3)th stage in the first gate driving
circuit and the third node in the shift register at
a (4n-1)th stage in the first gate driving circuit,
and connects the third node in the shift register
at the (4n-3)th stage to the third node in the shift
register at the (4n-1)th stage under a control of
the second switch control terminal; and
a plurality of fourth switch devices, wherein an
nth fourth switch device is connected to the sec-
ond switch control terminal, the fourth node in
the shift register at a (4n-3)th stage in the first
gate driving circuit and the fourth node in the
shift register at a (4n-1)th stage in the first gate
driving circuit, and connects the fourth node in
the shift register at the (4n-3)th stage to the fourth
node in the shift register at the (4n-1)th stage
under a control of the second switch control ter-
minal,

the second gate driving circuit further comprises:

a plurality of fifth switch devices, wherein an nth

fifth switch device is connected to the third
switch control terminal, the third node in the shift
register at a (4n-2)th stage in the second gate
driving circuit and the third node in the shift reg-

ister at a 4nth stage in the second gate driving
circuit, and connects the third node in the shift
register at the (4n-2)th stage to the third node in
the shift register at the 4nth stage under a control
of the third switch control terminal; and
a plurality of sixth switch devices, wherein an nth

sixth switch device is connected to the third
switch control terminal, the fourth node in the
shift register at a (4n-2)th stage in the second
gate driving circuit and the fourth node in the
shift register at a 4nth stage in the second gate
driving circuit, and connects the fourth node in
the shift register at the (4n-2)th stage to the fourth
node in the shift register at the 4nth stage under
a control of the third switch control terminal,
wherein n is an integer larger than or equal to 1,

wherein the method further comprises:

upon receipt of the first or fourth mode control
signal, the mode switching circuit controlling all
of the third switch devices, the fourth switch de-
vices, the fifth switch devices and the sixth
switch devices in an OFF state,
upon receipt of a third mode control signal, the
mode switching circuit controlling all of the third
switch devices, the fourth switch devices, the
fifth switch devices and the sixth switch devices
in an ON state, controlling the driving control cir-
cuit to make timings of signals in the first group
of timing control signals be delayed a width of a
trigger signal relative to timings of correspond-
ing signals in the second group of timing control
signals; and controlling the driving control circuit
to output the selection control signal to the se-
lection control signal terminals of the shift reg-
isters at (4n-1)th stages in the first gate driving
circuit and output the selection control signal to
the selection control signal terminals of the shift
registers at 4nth stages in the second gate driv-
ing circuit.

18. A method of claim 17, wherein the first gate driving
circuit further comprises:

a plurality of first switch devices, wherein a kth

first switch device is connected to the first switch
control terminal in the first gate driving circuit,
the third node in the shift register at a (3k-2)th

stage and the third node in the shift register at
a 3kth stage in the first gate driving circuit, and
connects the third node in the shift register at
the (3k-2)th stage to the third node in the shift
register at the 3kth stage under a control of the
first switch control terminal; and
a plurality of second switch devices, wherein a
kth second switch device is connected to the first
switch control terminal, the fourth node in the
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shift register at a (3k-2)th stage in the first gate
driving circuit and the fourth node in the shift
register at a 3kth stage in the first gate driving
circuit, and connects the fourth node in the shift
register at the (3k-2)th stage to the fourth node
in the shift register at the 3kth stage under a con-
trol of the first switch control terminal,

wherein k is an integer larger than or equal to 1,
wherein the method further comprises:

upon receipt of the first or fourth mode control
signal, the mode switching circuit controlling all
of the first switch devices, the second switch de-
vices, the third switch devices, the fourth switch
devices, the fifth switch devices and the sixth
switch devices in an OFF state,
upon receipt of the second mode control signal,
the mode switching circuit controlling all of the
first switch devices and the second switch de-
vices in an ON state, controls all of the third
switch devices, the fourth switch devices, the
fifth switch devices and the sixth switch devices
in an OFF state, controlling the driving control
circuit to make timings of signals in the second
group of timing control signals be delayed a
width of a trigger signal relative to timings of cor-
responding signals in the first group of timing
control signals, and controlling the driving con-
trol circuit to output the selection control signal
to the selection control signal terminals of the
shift registers at 3kth stages in the first gate driv-
ing circuit and output the selection control signal
to the selection control signal terminals of the
shift registers at (3k-1)th stages in the second
gate driving circuit;
upon receipt of the third mode control signal, the
mode switching circuit controlling all of the first
switch devices and the second switch devices
in an OFF state.
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