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(67)  The present disclosure relates to a field of fab-
rication of liquid crystal display, and more particularly,
provides a gate driving circuit, an array substrate, a dis-
play device and a driving method. For the problem that
TSP signal acquisition of each frame is scanned at a fixed
time such that dark lines might appear as viewed by hu-
man eyes, the present disclosure provides delay shift
modules in at least two different positions, and controls
whether they operate or not by a switch control module,
an effect of staggering a predetermined time for which a
panel suspends operation between adjacent frames is
achieved. The present disclosure can stagger the pre-
determined time for which the touch screen panel sus-
pends operation within adjacent odd and even frames,
so as to solve the problem of the dark lines as viewed by
human eyes.

GATE DRIVING CIRCUIT, ARRAY SUBSTRATE, DISPLAY DEVICE, AND DRIVING METHOD
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a field of fab-
rication of liquid crystal display, and more particularly,
relates to a gate driving circuit, an array substrate, a dis-
play device and a driving method.

BACKGROUND

[0002] Inrecentyears, a liquid crystal display presents
a development trend of high integration and low cost. A
very important technology thereof is implementation of
mass production of a Gate Driver on Array (GOA) tech-
nology. A gate switching circuit is integrated onto an array
substrate of a liquid crystal display panel by using the
GOA technology, so as to save a gate driving integrated
circuit part, and reduce production cost in both material
and fabrication process. The gate switching circuit inte-
grated onto the array substrate by using the GOA tech-
nology is also referred to as a GOA gate driving circuit.
[0003] In the gate driving circuit applied to a Touch
Screen Panel (TSP), in order that a gate line drive signal
(also referred to as a GATE signal) between shift register
units that stops transmission is stored when a TSP signal
is scanned, a delay shift module will be added between
adjacent shift register units at two stages. The delay shift
module is used for temporarily storing the gate line drive
signal transmitted here, and continuing to transmit the
gate line drive signal downwards after the scanning of
the TSP signal is done.

[0004] A position of the delay shift module in the gate
driving circuit is fixed. As shown in FIG. 1(b), the delay
shift module includes a first shift register DUMMY1 and
a second shift register DUMMY2. Output terminals of the
first shift register DUMMY 1 and the second shift register
DUMMY?2 are idle, and have no output to the gate line.
In a process of transmitting the gate line drive signal with-
in each frame, the shift register unit will suspend opera-
tion at a same predetermined time. Therefore, a row of
pixels corresponding to the gate driving circuit will peri-
odically suspend light emission. Thus, there will be a
problem of a dark line as viewed by human eyes, so that
the panel cannot properly display.

SUMMARY
(1) Technical problem to be solved

[0005] For deficiencies of the prior art, the present dis-
closure provides a gate driving circuit, an array substrate,
adisplay device and a driving method, which can stagger
atime for which a touch screen panel suspends operation
within adjacent frames, so as to solve the problem of dark
lines as viewed by human eyes.
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(II) Technical solutions

[0006] To achieve the above objective, the present dis-
closure is implemented by the technical solutions as be-
low.

[0007] A gate driving circuit comprises a plurality of
shift register units connected in cascade. The gate driving
circuit further comprises: at least two delay shift modules
and a switch control module respectively connected with
the delay shift modules, each delay shift module being
located between adjacent shift register units, and at least
one cascaded shift register unit being further provided
between the delay shift modules; the switch control mod-
ule being used for controlling differentdelay shiftmodules
to be connected between the adjacent shift register units
between adjacent frames, and enabling transmission of
a gate line drive signal to skip other delay shift modules
not connected therein, within each frame.

[0008] The delay shift module is used for suspending
a clock signal connected with the delay shift module for
a predetermined time when connected between the ad-
jacent shift register units, storing the gate line drive signal
from the shift register unit at an adjacent previous stage
within the predetermined time for which the clock signal
is suspended, and transmitting the gate line drive signal
to the shift register unit at an adjacent next stage after
the clock signal is restored.

[0009] Preferably, the switch control module includes
a group of switch elements corresponding to each of the
delay shiftmodules, each group of switch elements being
used for outputting a switch control signal to the delay
shift module corresponding thereto. The switch control
signal controls the delay shift module to be connected
between the adjacent shift register units, or enabling the
transmission of the gate line drive signal to skip the delay
shift module.

[0010] Preferably, each group of switch elements in-
cludes a first switch element and a second switch ele-
ment. In a group of switch elements corresponding to a
delay shift module between shift register unit at an (N-
1)-th stage and that at an N-th stage, a first terminal of
the first switch element and a first terminal of the second
switch element are both connected with an output termi-
nal of the shift register unit at the (N-1)-th stage; a second
terminal of the first switch element is connected with an
input terminal of the delay shift module; an output terminal
of the delay shift module is connected with an input ter-
minal of the shift register unit at the N-th stage; a second
terminal of the second switch element is connected with
an output terminal of the shift register unit at the N-th
stage; a control terminal of the first switch element is
connected with a first control signal line, and a control
terminal of the second switch element is connected with
a second control signal line.

[0011] Preferably, the switch elementis a thin film field-
effect transistor.

[0012] Preferably, the delay shift module includes a
first shift register unit and a second shift register unit con-
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nected in cascade, the two shift register units being con-
nected in cascade between the shift register units at the
(N-1)-th stage and the N-th stage, an input terminal of
the first shift register unit serving as the input terminal of
the delay shift module, and an output terminal of the sec-
ond shift register unit serving as the output terminal of
the delay shift module, the input terminal of the first shift
register unit being connected with the output terminal of
the shift register unit at the (N-1)-th stage via the first
switch element; the output terminal of the first shift reg-
ister unit and a reset terminal of the second shift register
unit being connected with the output terminal of the shift
register unit at the N-th stage and a reset terminal of the
shift register unit at the (N-1)-th stage at one point, and
N being an integer no less than 2.

[0013] An array substrate is provided, wherein, the ar-
ray substrate comprises any gate driving circuit as de-
scribed above.

[0014] A display device is provided, wherein, the dis-
play device comprises any array substrate as described
above.

[0015] A driving method used in the above-described
gate driving circuitis provided, wherein, the method com-
prises: controlling different delay shift modules to be con-
nected between adjacent shift register units, between ad-
jacentframes, by a switch control module; enabling trans-
mission of a gate line drive signal to skip other delay shift
modules not connected therein, within each frame, by
the switch control module.

[0016] Preferably, when the delay shift module is con-
nected between the adjacent shift register units, by sus-
pending a clock signal connected with the delay shift
module for a predetermined time, a touch scanning stage
is entered within the predetermined time for which the
clock signal is suspended.

[0017] Preferably, the switch control module includes
a group of switch elements corresponding to each of the
delay shift modules, each group of switch elements in-
cluding a first switch element and a second switch ele-
ment. In a group of switch elements corresponding to a
delay shift module between shift register units at an (N-
1)-th stage and an N-th stage, a first terminal of the first
switch element and a first terminal of the second switch
element are both connected with an output terminal of
the shift register unit at the (N-1)-th stage; a second ter-
minal of the first switch element is connected with a gate
line drive signal input terminal of the delay shift module;
a gate line drive signal output terminal of the delay shift
module is connected with an input terminal of the shift
register unit at the N-th stage; a second terminal of the
second switch element is connected with an output ter-
minal of the shift register unit at the N-th stage; a control
terminal of the first switch element is connected with a
first control signal line, and a control terminal of the sec-
ond switch element is connected with a second control
signal line;

[0018] The controlling different delay shift modules to
be connected between adjacent shift register units, be-
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tween adjacent frames, by a switch control module spe-
cifically includes: controlling the output terminal of the
shift register unit at the (N-1)-thstage to be connected
with the input terminal of the delay shift module by the
first switch element, at a start time of the predetermined
time for which the clock signal is suspended, within a
frame, the delay shift module being connected between
the adjacent shift registers, and other delay shift modules
controlling the output terminal of the shift register unit at
the (N-1)-th stage to be connected with the input terminal
of the shift register at the N-th stage by the second switch
element.

[0019] Preferably, when the delay shift module is con-
nected between the adjacent shift register units, the first
control signal line controls the first switch element to be
ON before output of the clock signal is suspended for a
clock cycle, and controls the first switch element to be
ON after the output of the clock signal is restored for a
clock cycle.

(lll) Advantageous effects

[0020] The present disclosure at least has the advan-
tageous effects as follows: mainly by means of providing
the delay shift modules in at least two different positions,
and controlling whether they operate or not by a corre-
sponding switch control module, the present disclosure
achieves an effect of staggering the predetermined time
for which a panel suspends operation between adjacent
frames.

[0021] Specifically, when each switch control module
has circuits of two switch elements, and when one of the
switch elements is in an ON state, the gate line drive
signal will directly skip corresponding delay shift module
to be transmitted downwards; and when the other switch
element is in the ON state, the gate line drive signal will
enter the delay shift module, which represents that it en-
ters a normal operation state. Thus, as long as the switch
elements in each switch control module are opened and
closed under the control of the control signal, the oper-
ation state thereof can be switched flexibly. Here, in order
to stagger the positions of the delay shift modules in the
adjacent frames, only one delay shift module may be
made operate in an odd frame, and the gate line drive
signal directly skip other delay shift modules; correspond-
ingly, only the other delay shift module is made operate
in an even frame, and the gate line drive signal directly
skip remained delay shift modules except the other delay
shift module. Thus, the predetermined time for which the
touch screen panel suspends operation within adjacent
odd and even frames is staggered, so as to solve the
problem of the dark lines as viewed by human eyes.
[0022] Of course, all the advantages as described
above may not be necessarily achieved at the same time
by implementing any product or method of the present
disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to clearly illustrate the technical solu-
tions of the embodiments of the present disclosure or the
prior art, the drawings that need to be used in the em-
bodiments or the prior art will be briefly described here-
inafter. It is obvious that the described drawings are only
related to some embodiments of the present disclosure,
those ordinary skilled in the art can obtain other drawings
based on the drawings, without any inventive work.

FIG. 1(a), FIG. 1(b) and FIG. 1(c) are respectively
cascade diagrams of part of the shift register units
of the gate driving circuit in the prior art;

FIG. 2 is a circuit structural diagram of the gate driv-
ing circuit in an embodiment of the present disclo-
sure;

FIG. 3(a) is a circuit structural diagram of a first delay
shift module part of the gate driving circuit in the em-
bodiment of the present disclosure;

FIG. 3(b) is a circuit structural diagram of a second
delay shift module part of the gate driving circuit in
the embodiment of the present disclosure;

FIG. 4(a) and FIG. 4(b) are partial circuit diagrams
of a preferred gate driving circuit in an embodiment
of the present disclosure;

FIG. 5is an operation timing diagram of the preferred
gate driving circuit in the embodiment of the present
disclosure.

Reference signs:
[0024]

CK, CKB-a clock signal, or a clock signal terminal of
a shift register unit;

STV-a gate line drive signal, or an input terminal of
the shift register unit;

Output-an output terminal of the shift register unit;
RST-a reset terminal of the shift register unit;

G1, G2, ..., GN, ..., GM, ... - serial numbers of the
shift register units at a first stage, a second stage,
..., an N-th stage, ..., an M-th stage ..., or output sig-
nals thereof;

GOA unit-the shift register unit;

Q1-a first switch element;

Q2-a second switch element;

Q3-a third switch element;

Q4-a fourth switch element;

DUMMY 1-a first shift register unit of a first delay
shift module, or an output signal thereof;
DUMMY2-a second shift register unit of the first de-
lay shift module, or an output signal thereof;
DUMMY 3 - a third shift register unit of a second delay
shift module, or an output signal thereof;

DUMMY4 - a fourth shift register unit of the second
delay shift module, or an output signal thereof;
CTL_A-a first control signal (line);
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CTL_B-a second control signal (line).
DESCRIPTION OF THE EMBODIMENTS

[0025] In order to make objects, technical details and
advantages of the embodiments of the presentdisclosure
apparent, the technical solutions of the embodiment will
be described in a clearly and fully understandable way
in connection with the drawings related to the embodi-
ments of the present disclosure. It is obvious that the
described embodiments are just part of but not all of the
embodiments of the disclosure. Based on the embodi-
ments of the present disclosure, all the other embodi-
ments that a person ordinarily skilled in the art obtains
withoutinventive effort are within the scope ofthe present
disclosure.

Embodiment 1

[0026] The embodiment of the present disclosure pro-
poses a gate driving circuit. The gate driving circuit com-
prises: a plurality of shift register units connected in cas-
cade, withreference to FIG. 1(a), FIG. 1(b) and FIG. 1(c).
FIG. 1(a), FIG. 1(b) and FIG. 1(c) constitute a complete
gate driving circuit. A clock signal terminal of each shift
register unit has a corresponding clock signal input. An
output terminal at a previous stage is connected with an
input terminal at a next stage sequentially, which repre-
sents that a gate line drive signal is transmitted stage by
stage sequentially under the control of the clock signal.
The output terminal at the next stage is further connected
with a reset terminal at the previous stage, which repre-
sents that the signal at the previous stage will be reset
after the transmission at the next stage is completed, so
as to prepare signal transmission of a next time. It should
be noted that, the wording "connected in cascade" in the
gate driving circuit specifically refers to a connection re-
lationship including the above-described connection
mode and a similar connection mode, whichis a technical
term of a clear meaning in the shift register and the gate
driving circuit in the prior art.

[0027] With reference to FIG. 2, the gate driving circuit
according to the embodiment of the present disclosure
further comprises at least two delay shift modules and
switch control modules respectively connected with the
delay shift modules. The delay shift module is located
between adjacent shift register units, and at least one
cascaded shift register unit is further provided between
the delay shift modules. The switch control module is
used for controlling different delay shift modules to be
connected between the adjacent shift register units be-
tween adjacent frames, and enabling transmission of a
gate line drive signal to skip other delay shift modules
not connected therein, within each frame.

[0028] The delay shift module is used for suspending
a clock signal connected with the delay shift module for
a predetermined time when the delay shift module is con-
nected between the adjacent shift register units, storing
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the gate line drive signal from an adjacent previous stage
of shift register unit at within the predetermined time for
which the clock signal is suspended, and transmitting the
gate line drive signal to an adjacent next stage of shift
register unit after the clock signal is restored.

[0029] Therein, the switch control module is imple-
mented by a group of switch elements correspondingly
connected with each of the delay shift modules. In FIG.
2, the gate driving circuit comprising three delay shift
modules and a group of switch elements correspondingly
connected with the delay shift modules respectively is
taken as an example.

[0030] It can be seen that, by means of providing the
delay shift modules in at least two different positions, and
controlling whether they operate or not by the corre-
sponding switch control module, the gate driving circuit
achieves an effect of staggering the predetermined time
for which a panel suspends operation in the adjacent
frames.

Embodiment 2

[0031] The embodiment of the present disclosure pro-
poses a gate driving circuit having only two delay shift
modules. Each switch control module includes two switch
elements (two switch elements in each group), with ref-
erenceto FIG. 3(a) and FIG. 3(b). FIG. 3(a) and FIG. 3(b)
are a complete gate driving circuit.

[0032] The gate driving circuit, in addition to the plu-
rality of shift register units connected in cascade, further
comprises: a first delay shift module 201, whose input
terminal is connected with a second terminal of a first
switch element Q1, and whose output terminal is con-
nected with an input terminal of a shift register unit at an
N-th stage; the first switch element Q1, whose first ter-
minal is connected with an output terminal of a shift reg-
ister unit at an (N-1)-th stage; a second switch element
Q2, whose first terminal is connected with the output ter-
minal of the shift register unit at the (N-1)-th stage, and
whose second terminal is connected with an input termi-
nal STV of a shift register unit at an (N+1)th stage and
an output terminal of the shift register unit at the N-th
stage; a second delay shift module 202, whose input ter-
minalis connected with a second terminal of a third switch
element Q3, and whose outputterminalis connected with
an input terminal of a shift register unit at an M-th stage;
the third switch element Q3, whose first terminal is con-
nected with an output terminal of a shift register unit at
an (M-1)-th stage; and a fourth switch element Q4, whose
first terminal is connected with the output terminal of the
shiftregister unit at the (M-1)-th stage, and whose second
terminalis connected with an input terminal STV of a shift
register unit at an (M+1)-th stage and an output terminal
of the shift register unit at the M-th stage; wherein, M and
N are positive integers greater than 1, and M is greater
than N.

[0033] The gate driving circuit provided by the embod-
iment of the present disclosure can stagger the prede-
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termined time for which a touch screen panel suspends
operation within adjacent odd and even frames, so as to
solve the problem of the dark lines as viewed by human
eyes.

[0034] Hereinafter, a more specific preferred gate driv-
ing circuit will be introduced, with reference to FIG. 4(a)
and FIG. 4(b). FIG. 4(a) and FIG. 4(b) are a complete
gate driving circuit. Based on the above-described gate
driving circuit, the first delay shift module includes a first
shift register unit DUMMY1 and a second shift register
unit DUMMY2 connected in cascade sequentially. Anin-
put terminal STV of the first shift register unit serves as
the input terminal of the first delay shift module, and an
output terminal Output of the second shift register unit
serves as the output terminal of the first delay shift mod-
ule. The output terminals of the first shift register unit
DUMMY1 and the second shift register unit DUMMY2
are not connected with corresponding gate lines.
[0035] The second delay shift module includes a third
shift register unit DUMMY 3 and a fourth shift register unit
DUMMY4 connected in cascade sequentially. An input
terminal STV of the third shift register unit serves as the
input terminal of the second delay shift module, and the
output terminal Output of the second shift register unit
serves as the output terminal of the second delay shift
module. The output terminals of the third shift register
unit DUMMY3 and the fourth shift register unit DUMMY4
are not connected with corresponding gate lines.
[0036] For the first delay shift module, the output ter-
minal Output of the first shift register unit, a reset terminal
RST of the second shift register unit, the output terminal
Output of the shift register unit at the N-th stage, and a
reset terminal RST of the shift register unit at the (N-1)-th
stage are connected at one point. For the second delay
shift module, the output terminal Output of the third shift
register unit DUMMY 3, a reset terminal RST of the fourth
shift register unit DUMMY4, an output terminal Output of
the shift register unit at the M-th stage, and a reset ter-
minal RST of the shift register unit at the (M-1)-th stage
are connected at one point.

[0037] The gate driving circuit further comprises: a first
controlsignalline CTL_A, whichis connected with control
terminals of the first switch element Q1 and the third
switch element Q3; a second control signal line CTL_B,
which is connected with control terminals of the second
switch element Q2 and the fourth switch element Q4.
[0038] Undera preferred condition, the switch element
is a field-effect transistor. In this case, preferably, the first
terminal of the switch element is a drain of the field-effect
transistor, the second terminal of the switch element is
a source of the field-effect transistor, and the control ter-
minal of the switch element is a gate of the field-effect
transistor. More preferably, the field-effect transistor is a
Thin Film field-effect Transistor (TFT).

[0039] For such a delay shift module, when a TSP sig-
nal acquisition process begins, clock signals CKand CKB
will stop operating (for example, they will change into a
constantlow level), and the corresponding gate line drive
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signal will be maintained in the first shift register unit
DUMMY1. After the acquisition process comes to an end,
the clock signals CK and CKB will continue to operate,
and driven thereby, the gate line drive signal will be trans-
mitted to the shift register unit at a next stage continu-
ously. Because a clock position when the TSP signal
acquisition begins is uncertain, abnormal transmission
of the gate line drive signal may occur in a process of
stopping or resetting the clock (for example, in case of a
rising edge and a falling edge, the gate line drive signal
is transmitted downwards). The two shift register units
here play a role of buffering, so that positions where the
gate line drive signal is transmitted before and after the
TSP signal acquisition are both corresponding to the
clock signals.

[0040] Hereinafter, a working principle of the preferred
gate driving circuit will be described.

[0041] It will be illustrated with reference to the circuit
diagrams FIG. 4(a) and FIG. 4(b) in conjunction with the
timing of FIG. 5. "Odd Frame" represents an odd frame.
"Even Frame" represents an even frame. "TSP work
time" represents a TSP signal acquisition time period. At
the very beginning, the gate line drive signal is input at
the STV. The shift register units transmit the gate line
drive signal sequentially under action of the clock signals
CK and CKB.

Operation in Odd Frame

[0042] When an output signal GN-1 of the shift register
unit at the (N-1)-th stage is at a high level, the CTL_A
outputs a high level, the CTL_B outputs a low level, the
Q1 transistor is turned on, and the Q2 transistor is turned
off. At this time, a GN-1 high level signal output by the
shift register unit at the (N-1)-th stage is transmitted to
the input terminal STV of the first shift register unit
DUMMY1, but the CK and the CKB stop operating, the
shift register units stop transmitting the gate line drive
signal, and the TSP signal acquisition begins.

[0043] When the TSP signal acquisition comes to an
end, the CK and the CKB restore operating, the CTL_A
is still outputting the high level at this time, the input ter-
minal STV of the first shift register unit DUMMY 1 receives
a high level output signal GN-1 of the shift register unit
at the (N-1)-th stage, and outputs the high level signal
when the clock signal is at the high level, to transmit it to
the input terminal STV of the second shift register unit
DUMMY?2, and then the CTL_A restores to the low level.
Since connection of the reset terminal is designed for the
circuit, the shift register unit at each stage will automat-
ically reset the signal in the shift register unit at the pre-
vious stage after outputting the high level signal. Since
the output terminal Output of the first shift register unit,
the reset terminal RST of the second shift register unit,
the output terminal Output of the shift register unit at the
N-th stage, and the reset terminal RST of the shift register
unit at the (N-1)-th stage are connected at one point,
when the output terminal GN of the shift register unit at
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the N-th stage outputs the high level, the shift register
unit at the (N-1)-th stage, the first shift register unit
DUMMY1 and the second shift register unit DUMMY2
will be reset.

[0044] When the shiftregister unit continues to operate
to GM-1, the CTL_A outputs the low level, the CTL_B
outputs the high level, the Q3 transistor is turned off, and
the Q4 transistor is turned on. At this time, the CK and
the CKB continue to operate, and the gate line drive sig-
nal skips DUMMY3 and DUMMY4 to the GM input ter-
minal and is transmitted downward continuously. After
the GM outputs the high level, the CTL_B restores to the
low level.

Operation in Even Frame

[0045] When the outputsignal GN-1ofthe shift register
unit at the (N-1)-th stage is at the high level, the CTL_A
outputs the low level, the CTL_B outputs the high level,
the Q1 transistor is turned off, and the Q2 transistor is
turned on. At this time, the CK and the CKB continue to
operate, and the gate line drive signal skips DUMMY1
and DUMMY2 to the GM input terminal and is transmitted
downward continuously. After the GM outputs the high
level, the CTL_B restores to the low level.

[0046] When the outputsignal GM-1 ofthe shiftregister
unit at the (M-1)-th stage is at the high level, the CTL_A
outputs the high level, the CTL_B outputs the low level,
the Q3 transistor is turned on, and the Q4 transistor is
turned off. At this time, the GM-1 high level signal output
by the shift register unit at the (M-1)-th stage is transmit-
ted to the input terminal STV of the third shift register unit
DUMMY3, but at this time, the CK and the CKB signals
stop operating, the shift register units stop transmitting
the gate line drive signal, and the TSP signal acquisition
begins.

[0047] When the TSP signal acquisition comes to an
end, the CK and the CKB restore operating, the CTL_A
is still outputting the high level at this time, the input ter-
minal STV of the third shift register unit DUMMY3 re-
ceives the high level output signal GM-1 of the shift reg-
ister unit at the (M-1)-th stage, and outputs the high level
signal when the clock signalis atthe high level, to transmit
it to the input terminal STV of the fourth shift register unit
DUMMY4, and then the CTL_A restores to the low level.
Since connection of the reset terminal is designed for the
circuit, the shift register unit at each stage will automat-
ically reset the signal in the shift register unit at the pre-
vious stage after outputting the high level signal. Since
the output terminal Output of the third shift register unit,
the reset terminal RST of the fourth shift register unit, the
output terminal Output of the shift register unit at the M-
th stage, and the reset terminal RST of the shift register
unit at the (M-1)-th stage are connected at one point,
when the output terminal GN of the shift register unit at
the M-th stage outputs the high level, the shift register
unit at the (M-1)-th stage, the third shift register unit
DUMMY 3 and the fourth shift register unit DUMMY4 will
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be reset.

[0048] Having undergone such a series of processes,
when the gate driving circuit is in the odd frame, the first
delay shift module stops operating, to acquire the TSP
signal. And when the gate driving circuit is in the even
frame, the second delay shift module stops operating, to
acquire the TSP signal. That s to say, the predetermined
times for which the panel suspends operation are stag-
gered within adjacent odd and even frames, so that the
times when there are dark lines as viewed by human
eyes within each frame cycle are staggered, so as to
solve the problem that the dark lines might appear.
[0049] Of course, the embodiment of the present dis-
closure only uses the delay shift modules in two different
positions, but those skilled in the art can set delay shift
modules in a plurality of different positions under the
same inventive concept, so as to further improve the
problem that the dark lines might appear, or can select
a delay shift module or a switch control module of other
structure to implement the same function, without depart-
ing from the spirit and scope of the technical solution of
the present disclosure.

Embodiment 3

[0050] The embodiment of the present disclosure pro-
vides an array substrate, comprising a Gate On Array
(GOA) region and a display region. The above-described
GOA region is provided with any gate driving circuit as
described in Embodiment 1 or Embodiment 2.

[0051] Since the array substrate provided by the em-
bodiment of the present disclosure and the gate driving
circuit provided by Embodiment 1 or 2 have the same
technical features, they can solve the same technical
problem and generate the same technical effect.

Embodiment 4

[0052] Based on the same inventive concept, the em-
bodiment of the present disclosure provides a display
device. The display device comprises any array substrate
according to Embodiment 3. The display device may be
a liquid crystal panel, E-paper, an OLED panel, a mobile
phone, atablet computer, a television, a monitor, a note-
book computer, a digital photo frame, a navigator, or any
other product or component having a display function.
[0053] Since the display device provided by the em-
bodiment of the present disclosure and the gate driving
circuit provided by Embodiment 1 or 2 have the same
technical feature, they can solve the same technical prob-
lem and generate the same technical effect.

Embodiment 5

[0054] Corresponding to the above-described gate
driving circuit, the embodiment of the present disclosure
provides a driving method applied to any gate driving
circuit in Embodiment 1 or Embodiment 2. The method
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comprises: controlling different delay shift modules to be
connected between adjacent shift register units, between
adjacent frames, by a switch control module; enabling
transmission of a gate line drive signal to skip other delay
shift modules not connected therein, within each frame,
by the switch control module. That is to say, on the basis
of any gate driving circuit according to Embodiment 1 or
Embodiment 2, the following is implemented by the
switch control module: firstly, only one delay shift module
is connected within each frame; secondly, different delay
shift modules are connected between the adjacent
frames; thirdly, when the delay shift module is connected,
the delay shift module is located between the adjacent
two shift registers; and fourthly, the transmission of the
gate line drive signal is made skip other delay shift mod-
ules not connected therein, within each frame.

[0055] The delay shift modules connected therein with-
in the adjacent frames are all located in different posi-
tions, which can stagger the predetermined time for sus-
pending operation within the adjacent frames; and mean-
while, since only one delay shift module is connected
within each frame, overall time of each frame does not
change. Therefore, the design can solve the problem of
the dark lines on the screen as viewed by human eyes
when the method is applied to the display device.
[0056] Preferably, when the delay shift module is con-
nected between the adjacent shift register units, by sus-
pending a clock signal connected with the delay shift
module for a predetermined time, the delay shift module
enters a touch scanning stage within the predetermined
time for which the clock signal is suspended.

[0057] FIG. 5 is referred to for the position schematic
diagram of the predetermined time for which the clock
signal CK is suspended in the timing diagram. It can be
seen that, the position of the delay shift module with re-
spect to the plurality of shift register units connected in
cascade corresponds to the position of the start time of
the predetermined time for which the clock signal is sus-
pended within each frame with respect to the clock signal
throughout the process. That is to say, in order that the
gate line drive signal reaches the corresponding delay
shiftmodule atthe predetermined time for which the clock
signal is suspended, so as to implement a function there-
of, it is necessary to design the time for which the clock
signal is suspended and the position where the delay
shift module is located correspondingly.

[0058] Preferably, the switch control module includes
a group of switch elements corresponding to each of the
delay shift modules. Each group of switch elements in-
cludes a first switch element and a second switch ele-
ment. In a group of switch elements corresponding to a
delay shift module between shift register units at an (N-
1)-th stage and that at an N-th stage, a first terminal of
the first switch element and a first terminal of the second
switch element are both connected with an output termi-
nal of the shift register unit at the (N-1)-th stage; a second
terminal of the first switch element is connected with a
gate line drive signalinput terminal of the delay shift mod-
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ule; a gate line drive signal output terminal of the delay
shift module is connected with an input terminal of the
shift register unit at the N-th stage; a second terminal of
the second switch element is connected with an output
terminal of the shift register unit at the N-th stage; a con-
trol terminal of the first switch element is connected with
a first control signal line, and a control terminal of the
second switch element is connected with a second con-
trol signal line.

[0059] The controlling different delay shift modules to
be connected between adjacent shift register units, be-
tween adjacent frames, by a switch control module spe-
cifically includes: controlling turn-on of the outputterminal
of the shift register unit at the (N-1)-th stage to be con-
nected with the input terminal of the delay shift module
by the first switch element, at a start time of the prede-
termined time for which the clock signal is suspended,
within a frame, the delay shift module being connected
between the adjacent shift registers, and other delay shift
modules controlling the output terminal of the shift reg-
ister unit at the (N-1)-th stage to be connected with the
input terminal of shift register at the N-th stage by the
second switch element.

[0060] Preferably, when the delay shift module is con-
nected between the adjacent shift register units, the first
control signal line CTL_A controls the first switch element
to be on before output of the clock signal is suspended
for a clock cycle, as shown in FIG. 5. With the signal of
the first control signal line CTL_A as an example, when
the clock signal CK is a high level signal at GN-1, the
CTL_Abegins to become to be at the high level, the clock
signal CK controls the first switch element to be closed
after the output of the clock signal is restored for a clock
cycle. That is, the CTL_A restores to the low level after
the clock signal CKB outputs the high level signal at
DUMMY1. The first control signal line CTL_A is arranged
in such a way to ensure effective transmission of the sig-
nal.

[0061] That is to say, the first switch control signal line
can control ON (the first terminal is connected with the
second terminal) or OFF (the first terminal is disconnect-
ed from the second terminal) of all the first switch ele-
ments in the switch control module; and the second
switch control signal line can control ON (the first terminal
is connected with the second terminal) or OFF (the first
terminal is disconnected from the second terminal) of all
the second switch elements in the switch control module.
Therefore, when the delay shift module is connected
therein, the first switch element is ON (and the second
switch element is OFF), and when the delay shift module
is not connected therein, the second switch element is
ON (and the first switch element is OFF). In this way, the
function of the switch control module can be implemented
by only two switch control signal lines, which is conducive
to simplification of layout of the gate driving circuit and
reduction of the overall size.

[0062] Each frame of the gate driving circuit includes
a display stage and a touch scanning stage, the touch
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scanning stage being included within the predetermined
time for which the clock signal is suspended. That is to
say, here specifically the gate driving circuit is used in a
touch display device, and the touch scanning stage there-
of (corresponding to the above-described TSP acquisi-
tion process) is designed within the predetermined time
for which the clock signal is suspended, which achieves
that the predetermined time for which a touch screen
panel suspends operation within the adjacent odd and
even frames are staggered, so as to solve the problem
of the dark lines as viewed by human eyes.

[0063] In summary, the present disclosure provides
the delay shift modules in at least two different positions
(for example, between the (N-1)-th stage and the N-th
stage, and between the (M-1)-th stage and the M-th
stage), and controls whether they operate or not by the
switch control module, so as to achieve an effect of stag-
gering the predetermined time for which the panel sus-
pends operation in the adjacent frames. The present dis-
closure can stagger positions of the predetermined times
for which the touch screen panel suspends operation
within the adjacent odd and even frames, so as to solve
the problem of the dark line as viewed by human eyes.
[0064] It should be noted that, in this specification,
terms like "first" and "second" are only used to differen-
tiate one entity or operation from another, but are not
necessarily used to indicate any practical relationship or
order between these entities or operations. Moreover,
terms such as "include", "comprise" or any variation of
the terms mean "including but not limited to". Therefore,
a process, method, object, or device that includes a se-
ries of elements not only includes these elements, but
also includes other elements that are not specified ex-
pressly, or may further include inherent elements of the
process, method, object or device. In the case that there
are no more limitations, in the context of a element that
is defined by "includes one...", the process, method, ob-
jector device that includes the element may include other
identical elements.

[0065] The above embodiments are only used to illus-
trate the technical solution of the present disclosure,
which is not intended to limit the disclosure. Although the
above embodiments have described the present disclo-
sure in detail, those of ordinary skill in the art should un-
derstand that: they can still make modification or equiv-
alent replacement to the technical solutions of the above
embodiments; and the modification, or equivalent re-
placement does not render the technical solution of each
embodiment in the present disclosure departing from the
spirit and principle of the present disclosure.

Claims
1. A gate driving circuit, comprising a plurality of shift

register units connected in cascade, wherein, the
gate driving circuit further comprises:
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atleast two delay shift modules, each delay shift
module being located between adjacent shift
register units, and at least one cascaded shift
register unit being further provided between the
delay shift modules; and

a switch control module respectively connected
with the delay shift modules, the switch control
module being used for controlling different delay
shift modules to be connected between the ad-
jacent shift register units between adjacent
frames, and enabling transmission of a gate line
drive signal to skip other delay shift modules not
connected therein within each frame;

the delay shift module being used for suspend-
ing a clock signal connected with the delay shift
module for a predetermined time when connect-
ed between the adjacent shift register units, stor-
ing the gate line drive signal from a shift register
unit at an adjacent previous stage within the pre-
determined time for which the clock signalis sus-
pended, and transmitting the gate line drive sig-
nal to a shift register unit at an adjacent next
stage after the clock signal is restored.

The gate driving circuitaccording to claim 1, wherein,
the switch control module includes a group of switch
elements corresponding to each of the delay shift
modules, each group of switch elements being used
for outputting a switch control signal to a delay shift
module corresponding thereto, the switch control
signal controlling the delay shift module to be con-
nected between the adjacent shift register units, or
enabling the transmission of the gate line drive signal
to skip the delay shift module.

The gate driving circuit according to claim 2, wherein,
each group of switch elements include a first switch
element and a second switch element; in a group of
switch elements corresponding to a delay shift mod-
ule between shift register unit at an (N-1)-th stage
and that at an N-th stage, a first terminal of the first
switch element and a first terminal of the second
switch element are both connected with an output
terminal of the shift register unit at the (N-1)-th stage;
a second terminal of the first switch element is con-
nected with an input terminal of the delay shift mod-
ule; an output terminal of the delay shift module is
connected with an input terminal of the shift register
unit at the N-th stage; a second terminal of the sec-
ond switch element is connected with an output ter-
minal of the shift register unit at the N-th stage; a
control terminal of the first switch element is con-
nected with a first control signal line, and a control
terminal of the second switch element is connected
with a second control signal line.

The gate driving circuit according to claim 2 or 3,
wherein, the switch element is a thin film field-effect
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10.

transistor.

The gate driving circuit according to claim 3, wherein,
the delay shift module includes a first shift register
unit and a second shift register unit connected in
cascade, the two shift register units being connected
in cascade between the shift register unit at the (N-
1)-th stage and that at the N-th stage, an input ter-
minal of the first shift register unit serving as the input
terminal of the delay shift module, and an output ter-
minal of the second shift register unit serving as the
output terminal of the delay shift module, the input
terminal of the first shift register unit being connected
with the output terminal of the shift register unit at
the (N-1)-th stage via the first switch element; the
output terminal of the first shift register unit and a
reset terminal of the second shift register unit being
connected with the output terminal of the shift regis-
ter unit at the N-th stage and a reset terminal of the
shift register unit at the (N-1)-th stage at one point,
and N being an integer no less than 2.

An array substrate, wherein, the array substrate
comprises the gate driving circuit according to any
one of claims 1 to 5.

A display device, wherein, the display device com-
prises the array substrate according to claim 6.

A driving method for use in the gate driving circuit
according to claim 1, wherein, the method compris-
es:

controlling different delay shift modules to be
connected between adjacent shift register units,
between adjacent frames, by a switch control
module;

enabling transmission of a gate line drive signal
to skip other delay shift modules not connected
therein, within each frame, by the switch control
module.

The driving method according to claim 8, wherein,
when the delay shift module is connected between
the adjacent shift register units, a clock signal con-
nected with the delay shift module is suspended for
a predetermined time, and a touch scanning-stage
is entered within the predetermined time for which
the clock signal is suspended.

The driving method according to claim 8, wherein,
the switch control module includes a group of switch
elements corresponding to each of the delay shift
modules, each group of switch elements including a
first switch element and a second switch element; in
a group of switch elements corresponding to a delay
shift module between shift register units at an (N-
1)-th stage and an N-th stage, a first terminal of the
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first switch element and a first terminal of the second
switch element are both connected with an output
terminal of the shift register unit at the (N-1)-th stage;
a second terminal of the first switch element is con-
nected with a gate line drive signal input terminal of
the delay shift module; a gate line drive signal output
terminal of the delay shift module is connected with
an input terminal of the shift register unit at the N-th
stage; a second terminal of the second switch ele-
ment is connected with an output terminal of the shift
register unit at the N-th stage; a control terminal of
the first switch element is connected with a first con-
trol signal line, and a control terminal of the second
switch element is connected with a second control
signal line;

the controlling different delay shift modules to be
connected between adjacent shift register units, be-
tween adjacent frames, by a switch control module
specifically includes:

controlling the outputterminal of the shift register
unit at the (N-1)-th stage to be connected with
the input terminal of the delay shift module by
the first switch element at a start time of the pre-
determined time for which the clock signalis sus-
pended, within a frame, the delay shift module
being connected between the adjacent shift reg-
isters, and other delay shift modules controlling
the output terminal of the shift register unit at the
(N-1)-thstage to be connected with the input ter-
minal of the shift register at the N-th stage by
the second switch element.

The driving method according to claim 10, wherein,
when the delay shift module is connected between
the adjacent shiftregister units, the first control signal
line controls the first switch element to be ON before
output of the clock signal is suspended for a clock
cycle, and controls the first switch element to be ON
after the output of the clock signal is restored for a
clock cycle.

10

15

20

25

30

35

40

45

50

55

10

18



EP 3 159 885 A1

FIG. 1(a)

11

&Y
STV
cx_ Cutpt { =G
E:"? 04 uniz
-
e B
CK Cutpet { G2
S oo wms
£}
s & —
cr Cutpat {62
L9 8 3
&OA unix .
RET f
4



EP 3 159 885 A1

|
4
s
]
'
'

e R T L Y

L] ,
L] L]
. L]
® L]
.~ L L
:
:
L]
»
e K30
CK
B

GN-*
Cutput

ey
&7
Cr hatpat
-

¥, N
55':5 GOR wris

I~

. Duumyg

STV
Cr Cutput
pahin
;2? G0 unit
RE

[spuey

{ AOUMNY 2

CKE

RET

TGN

— ] §TY

CKE

.

whE

RET

MO

FIG. 1(b)

12



EP 3 159 885 A1

N A

FIG. 1(c)

13

#® L]
® L]
L} 1
1 L]
(3 L R R I R R N el i I -
* [
. 1
¥ N
. (K] '
— oy O
Cr Outpt
e
Wb N,
Vit GRAT
RET
) G
STV
CK Swatpat
ba
CKE e -
RS? T WLAT
. G+t
TV
CK Cutput
~e
CKE £RS erim
- act Gla wnis



EP 3 159 885 A1

r i
! . . . . !
:‘ A plurality of shllft register units Control signal line
! connected in cascade !
I |
el [______,4,,_,‘,-_"J
! A group of r—
Delay shift module i switch
L elements
e b

unit
______________________________________ "
| :
S
WH}
switch

Delay shift module L
elements !

At least one cascaded shift register

a[apow Joluo

I

i
I
i
|
4
i
I
t

unit
" |
A group of
| .
Delay shift module — switch
' elements

FIG. 2

14



EP 3 159 885 A1

L-»»M—«J STV GN-1
Output
GOA unit
First
switch
element
Q1
First delay shift module
Input 201 Output T
J
e STV GN
l Output =
} GOA unit B ‘
; Second
switch
element
H Q2
STV GN+1
Output ——
\
GOA unit @
1
FIG. 3(a)

15




EP 3 159 885 A1

L STV GM-1
Output
GOA unit
Third
switch
i element
i @
L Second delay shift module
T 7 Input 202 Output T
|
L STV GM
Output —
GOA unit
Fourth
switch
element
Q4
STV GM+1 f
Output -
GOA unit

FIG. 3(b)

16



EP 3 159 885 A1

% -~

PR

B T P,

v
N
rmr b

1
.
.
'

|

-8 Ak
Cr {__»CN

[ mET
e
<
i
{ & TUREFY T
™
ol Cratgat { vy
CRE s
Zor GOA wesn
(33

=

< Outpat LTS
C o

5 %

&%
i
[ i r o L‘ ARN
o —
it~
o ;.'ﬂj_ FO0A uraz

SRS

eTy
- .

Cw rotpat { AN
SRR o smae .

; EBoT :

: :

: :

.

FIG. 4(a)

17



EP 3 159 885 A1

»
.
R ITE AP,
.
®
“
.
.
.

4 e

B

i

% BT

{ DMy

Thasut

G3A wmat

TEUUYE

] . y
2 [oTETRT SR— SU— N D A
g%}
o T

TGN XY 4
3 S

S
. [
Cw Tatsat =
CHE ..
jrer St 23
RET

pec il

| Se——

FIG. 4(b)

18

.




EP 3 159 885 A1

sTv l 0dd Frame

TSP work time:
Cdd_Frame

DIRMYL  eeeeees T e
DIMAMY2  eeeeee- r—] .........
N e F—L .........
GN4I s [_L ---------
GN+2 e - T I R
GU-1  eeeeeee e [_"L—

DUMMYIL  eeeeees

DIMMYZ  eeeeaes

W e S S JL
GMAL emmmeee __|—|

FIG. 5

19

Even Frame

TSP work time
Even _Frame




10

15

20

25

30

35

40

45

50

55

EP 3 159 885 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2014/085703

A. CLASSIFICATION OF SUBJECT MATTER

GO09G 3/36 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO09G 3/-; GO6F 3/

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CPRSABS, CNTXT, CNKI, EPODOC: GOA, TSP, DUMMY, RELA+, SWITCH, TIME DELAY, REGISTER?,
GATE DRIVER OR ARRAY, TOUCH SCREEN PANEL, GATE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

E (CN 203982752 U (BOE TECHNOLOGY GROUP CO., LTD et al.) 03 December 2014 1-7
(03.12.2014) claims 1-7

A CN 103489391 A (BOE TECHNOLOGY GROUP CO., LTD et al.) 01 January 2014 1-11
(01.01.2014) description, paragraphs [0042]-[0072], figures 1 and 2

A CN 103456259 A (BOE TECHNOLOGY GROUP CO., LTD et al.) 18 December 2013 1-11
(18.12.2013) the whole document
CN 101777301 A (AU OPTRONICS CORP.) 14 July 2010 (14.07.2010) the whole document 1-11
CN 101853643 A (AU OPTRONICS CORP.) 06 October 2010 (06.10.2010) the whole 1-11
document

A IP 2011018012 A (CANON KK) 27 January 2011 (27.01.2011) the whole document 1-11

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not
considered to be of particular relevance
“E” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

01 March 2015 23 March 2015
IName and mailing address of the ISA .
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao LI, Xiugai

Telephone No. (86-10) 82245660

Form PCT/ISA /210 (second sheet) (July 2009)

20




10

15

20

25

30

35

40

45

50

55

EP 3 159 885 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2014/085703

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2009085907 Al (KIM, HYUNGKYU) 02 April 2009 (02.04.2009) the whole document

US 2004183770 A1 (YOO, SEJONG) 23 September 2004 (23.09.2004) the whole document

Form PCT/ISA /210 (continuation of second sheet) (July 2009)

21




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 159 885 A1

International application No.

PCT/CN2014/085703

Patent Documents referred

CN 101777301 A

CN 101853643 A

JP 2011018012 A

US 2009085907 Al

US 2004183770 Al

14 July 2010
06 October 2010

27 January 2011

02 April 2009

23 September 2004

CN 101777301 B

None

US 2010309232 Al

CN 101908311 A

CN 101398583 B

CN 101398583 A

US 8164558 B2

US 7483012 B2

KR 20040061958 A

JP 2004212991 A

TW 1255437 B

KR 100843383 B1

CN 1519630 A

TW 200501026 A

in the Report Publication Date Patent Family Publication Date
CN 203982752 U 03 December 2014 None
CN 103489391 A 01 January 2014 None
CN 103456259 A 18 December 2013 None

20 June 2012

09 December 2010
08 December 2010
10 November 2010
01 April 2009
24 April 2012
27 January 2009
07 July 2004
29 July 2004
21 May 2006
03 July 2008
11 August 2004

01 January 2005

Form PCT/ISA /210 (patent family annex) (July 2009)

22




patsnap

ERATROF) MiRIR s R |, BESIEMNR , EREEME) 5E
DF(RE)F EP3159885A4 DF(E)A 2017-12-13
RiES EP2014864995 RiEHR 2014-09-02

FRIFRB(EFR)AGE) READZEARGERLE
BEREF KERZERLE

RE(EFR)AGE) ARABREARBERLQF.
BERRR S BB AR A

HHRBERARAE) REANEREARGERLF.
BERR G AEREARLF.

PRI ZEAA JIBIN

RHEA JI, BIN

IPCHES G09G3/36 GO6F3/041 G11C19/28

CPCH#%E GO06F3/0416 GO6F3/0412 G09G3/3674 G09G3/3677 G09G2300/0413 G09G2310/0286 G09G2310/08
G11C19/287

L HE 201410274166.2 2014-06-18 CN

H AN FF SRR EP3159885B1
EP3159885A1

SNERaE Espacenet

BWEGF)

RER\FRBRERBOEEIE |, RES R —TPHRIEsh B | 55
iR, ERREMEHE. W TEBEERBEHESMNTSPESRE
EEHLARHAEARERNAR , ZLFEELWITELERHE
HERBMUER A EBIUTARNBFHCNRERME | FFRBHEREK
DTHTAMERBENMRR , ERERTEHESNZEARE. RXEAT
LASETT AR R E AR B T B BRI EERENTUERE |, M
R AIRE BIAYRE L R


https://share-analytics.zhihuiya.com/view/3d7bc7fb-236e-4d7f-be7c-862e65a6cad2
https://worldwide.espacenet.com/patent/search/family/051599242/publication/EP3159885A4?q=EP3159885A4

