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Description
BACKGROUND OF INVENTION
Field of Invention

[0001] The present application relates to the field of
display technology, specifically, to a touch panel and a
GOA circuit and display panel.

Description of Prior Art

[0002] GOA (English full name: Gate Driver on Array,
Chinese full name: integrated gate drive circuit) technol-
ogy integrates a gate driving circuit on an array substrate
of a display panel, which can conserve part of a gate
driving circuit, thus reducing both material and manufac-
turing costs. However, a structure of an existing GOA
circuit is more complicated, which is not conducive to
layout design, and makes it difficult to achieve a narrow
border.

SUMMARY OF INVENTION

[0003] The purpose of an embodiment of the present
application is to provide a GOA circuit and a display pan-
el, which can solve the technical problem that the struc-
ture of an existing GOA circuitis more complicated, which
is not conducive to layout design, and it is difficult to
achieve a narrow border.

[0004] The embodimentof the presentapplication pro-
vides a gate driver on array (GOA) circuit, comprising N
stage GOA units, and an n-th stage GOA unit comprises
a forward scan control module, a reverse scan control
module, a pull-up module, a pull-down module, and a
function module, wherein 2<n<N-1, and n and N are pos-
itive integers;

the forward scan control module is connected to a
forward signal, an (n+1)th stage clock signal and an
(n-2)th stage scan signal, and is electrically connect-
ed to a first node and a second node; the forward
scan control module is configured to raise a potential
of the first node and control a potential of the second
node according to the forward signal, the (n+1)th
stage clock signal, and the (n-2)th stage scan signal;
the reverse scan control module is connected to a
reverse signal, an (n-1)th stage clock signal and an
(n+2)th stage scan signal, and is electrically connect-
ed to the first node and the second node; the reverse
scan control module is configured to raise the poten-
tial of the first node and control the potential of the
second node according to the reverse signal, the (n-
1)th stage clock signal, and the (n+2)th stage scan
signal;

the pull-up module is connected to a constant-volt-
age low-level signal, a constant-voltage high-level
signal, and an n-th stage clock signal, and is electri-
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cally connected to the first node and a scan signal
output end; the pull-up module is configured to con-
trol a potential of the scan signal output end accord-
ing to the constant-voltage low-level signal, the con-
stant-voltage high-level signal, the n-th clock signal,
and the potential of the first node;

tthe pull-down module is connected to the constant-
voltage high-level signal and the constant-voltage
low-level signal, and is electrically connected to the
first node, the second node, and the scan signal out-
put end; the pull-down module is configured to pull
down the potential of the first node and the potential
of the scan signal output end according to the con-
stant-voltage high-level signal, the constant-voltage
low-level signal, and the potential of the second sec-
tion;

the function module is connected to a first function
control signal, a second function control signal, a
third function control signal, and a fourth function
control signal, and is electrically connected to the
pull-down module and the scan signal output end;
the function module is configured to control the po-
tential of the first node and the potential of the scan
signal output end according to the first function con-
trol signal, the second function control signal, the
third function control signal and the fourth function
control signal.

[0005] Inthe GOA circuit described in the application,
the forward scan control module comprises a first tran-
sistor and a third transistor;

a gate of the first transistor is electrically connected to
the (n-2)th scan signal, and a source of the first transistor
is electrically connected to the forward scan signal and
a gate of the third transistor, a drain of the first transistor
is electrically connected to the first node, a source of the
third transistor is electrically connected to the (n+1)th
stage clock signal, and a drain of the third transistor is
electrically connected to the second node.

[0006] Inthe GOA circuit described in the application,
he reverse scan control module comprises a second tran-
sistor and a fourth transistor;

a gate of the second transistor is electrically connected
to the (n+2)th scan signal, and a source of the second
transistor is electrically connected to the reverse scan
signal and a gate of the fourth transistor, a drain of the
second transistor is electrically connected to the first
node, a source of the fourth transistor is electrically con-
nected to the (n-1)th stage clock signal, and a drain of
the fourth transistor is electrically connected to the sec-
ond node.

[0007] Inthe GOA circuit described in the application,
the pull-up module comprises a seventh transistor, a
ninth transistor, and a first capacitor;

a gate of the seventh transistor is electrically connected
to the constant-voltage high-level signal, a source of the
seventh transistor is electrically connected to the first
node, and a drain of the seventh transistor is electrically
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connected to a gate of the ninth transistor, the gate of
the ninth transistor is electrically connected to the n-th
clock signal, and the gate of the ninth transistor is elec-
trically connected to the scan signal output end; one end
of the first capacitor is electrically connected to the first
node, and another end of the first capacitor is electrically
connected to the constant-voltage low-level signal.
[0008] In the GOA circuit described in the application,
the pull-down module comprises a fifth transistor, a sixth
transistor, an eighth transistor, a tenth transistor, and a
second capacitor;

a gate of the fifth transistor, a drain of the sixth transistor,
a drain of the eighth transistor, a gate of the tenth tran-
sistor, and one end of the second capacitor are all elec-
trically connected to a third node; a source of the fifth
transistor, a source of the sixth transistor, a source of the
tenth transistor, and another end of the second capacitor
are all electrically connected to the constant-voltage low-
level signal; a drain of the fifth transistor and a gate of
the sixth transistor are both electrically connected to the
first node; a gate of the eighth transistor is electrically
connected to the second node, a source of the eight tran-
sistors is electrically connected to the constant-voltage
high-level signal, and a drain of the tenth transistor is
electrically connected to the scan signal output end.
[0009] In the GOA circuit described in the application,
the functional module comprises an eleventh transistor
and a twelfth transistor;

a gate of the eleventh transistor is electrically con-
nected to the first function control signal, a source
of the eleventh transistor is electrically connected to
the third function control signal, and a drain of the
eleventh transistor is electrically connected to the
third node;

a gate of the twelfth transistor is electrically connect-
ed to the second function control signal, a source of
the twelfth transistor is electrically connected to the
fourth function control signal, and a drain of the
twelfth transistor is electrically connected to the scan
signal output end.

[0010] Inthe GOA circuit described in the application,
the GOA circuit has a reset mode, an abnormal power-
off mode, and a full shutdown mode;

when the GOA circuit is in the reset mode, the first
function control signal and the third function control
signal are at a high potential;

when the GOA circuit is in the abnormal power-off
mode, the first function control signal, the second
function control signal, and the fourth function control
signal are all at the high potential, and the third func-
tion control signal is at a low potential;

when the GOA circuit is in the full-off mode, the sec-
ond function control signal is at the high potential,
and the fourth function control signal is at the low
potential.
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[0011] Inthe GOA circuit described in the application,
the GOA circuit accesses a first clock signal, a second
clock signal, a third clock signal, and a fourth clock signal;
the (4k+1)th stage clock signal and the first clock signal
are the same signal, the (4k+2)th stage clock signal and
the second clock signal are the same signal, the (4k+3)th
stage clock signal and the third clock signal are the same
signal, the (4k+4)th stage clock signal and the fourth
clock signal are the same signal, wherein k is greater
than or equal to 0, and k is an integer.

[0012] Inthe GOA circuit described in the application,
the GOA circuit accesses a first start signal and a second
start signal;

when the GOA circuit is in the forward scanning
mode, the first-stage GOA unit accesses the first
start signal, and the second-stage GOA unit access-
es the second start signal;

when the GOA circuit is in the reverse scan mode,
the GOA unit of an Nth stage accesses the first start
signal, and the GOA unit of the (N-1)th stage access-
es the second start signal.

[0013] The embodiment of the present application also
provides a display panel, comprising a GOA circuit, the
GOA circuit comprises N stage GOA units, and a n-th
stage GOA unit comprises a forward scan control mod-
ule, a reverse scan control module, a pull-up module, a
pull-down module, and a function module, wherein
2<n<N-1, and n and N are positive integers;

the forward scan control module is connected to a
forward signal, an (n+1)th stage clock signal and an
(n-2)th stage scan signal, and is electrically connect-
ed to a first node and a second node; the forward
scan control module is configured to raise a potential
of the first node and control a potential of the second
node according to the forward signal, the (n+1)th
stage clock signal, and the (n-2)th stage scan signal;
the reverse scan control module is connected to a
reverse signal, an (n-1)th stage clock signal and an
(n+2)th stage scan signal, and is electrically connect-
ed to the first node and the second node; the reverse
scan control module is configured to raise the poten-
tial of the first node and control the potential of the
second node according to the reverse signal, the (n-
1)th stage clock signal, and the (n+2)th stage scan
signa;

the pull-up module is connected to a constant-volt-
age low-level signal, a constant-voltage high-level
signal, and an n-th stage clock signal, and is electri-
cally connected to the first node and a scan signal
output end; the pull-up module is configured to con-
trol a potential of the scan signal output end accord-
ing to the constant-voltage low-level signal, the con-
stant-voltage high-level signal, the n-th clock signal,
and the potential of the first node;

the pull-down module is connected to the constant-
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voltage high-level signal and the constant-voltage
low-level signal, and is electrically connected to the
first node, the second node, and the scan signal out-
put end; the pull-down module is configured to pull
down the potential of the first node and the potential
of the scan signal output end according to the con-
stant-voltage high-level signal, the constant-voltage
low-level signal, and the potential of the second sec-
tion;

the function module is connected to a first function
control signal, a second function control signal, a
third function control signal, and a fourth function
control signal, and is electrically connected to the
pull-down module and the scan signal output end;
the function module is configured to control the po-
tential of the first node and the potential of the scan
signal output end according to the first function con-
trol signal, the second function control signal, the
third function control signal and the fourth function
control signal.

[0014] Inthedisplay paneldescribed inthe application,
the forward scan control module comprises a first tran-
sistor and a third transistor;

a gate of the first transistor is electrically connected to
the (n-2)th scan signal, and a source of the first transistor
is electrically connected to the forward scan signal and
a gate of the third transistor, a drain of the first transistor
is electrically connected to the first node, a source of the
third transistor is electrically connected to the (n+1)th
stage clock signal, and a drain of the third transistor is
electrically connected to the second node.

[0015] Inthedisplay paneldescribed inthe application,
the reverse scan control module comprises a second
transistor and a fourth transistor;

a gate of the second transistor is electrically connected
to the (n+2)th scan signal, and a source of the second
transistor is electrically connected to the reverse scan
signal and a gate of the fourth transistor, a drain of the
second transistor is electrically connected to the first
node, a source of the fourth transistor is electrically con-
nected to the (n-1)th stage clock signal, and a drain of
the fourth transistor is electrically connected to the sec-
ond node.

[0016] Inthedisplay paneldescribed inthe application,
the pull-up module comprises a seventh transistor, a
ninth transistor, and a first capacitor;

a gate of the seventh transistor is electrically connected
to the constant-voltage high-level signal, a source of the
seventh transistor is electrically connected to the first
node, and a drain of the seventh transistor is electrically
connected to a gate of the ninth transistor, the gate of
the ninth transistor is electrically connected to the n-th
clock signal, and the gate of the ninth transistor is elec-
trically connected to the scan signal output end; one end
of the first capacitor is electrically connected to the first
node, and another end of the first capacitor is electrically
connected to the constant-voltage low-level signal.
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[0017] Inthedisplay paneldescribed inthe application,
the pull-down module comprises a fifth transistor, a sixth
transistor, an eighth transistor, a tenth transistor, and a
second capacitor;

a gate of the fifth transistor, a drain of the sixth transistor,
a drain of the eighth transistor, a gate of the tenth tran-
sistor, and one end of the second capacitor are all elec-
trically connected to a third node; a source of the fifth
transistor, a source of the sixth transistor, a source of the
tenth transistor, and another end of the second capacitor
are all electrically connected to the constant-voltage low-
level signal; a drain of the fifth transistor and a gate of
the sixth transistor are both electrically connected to the
first node; a gate of the eighth transistor is electrically
connected to the second node, a source of the eight tran-
sistors is electrically connected to the constant-voltage
high-level signal, and a drain of the tenth transistor is
electrically connected to the scan signal output end.
[0018] Inthedisplay paneldescribed inthe application,
the functional module comprises an eleventh transistor
and a twelfth transistor;

a gate of the eleventh transistor is electrically con-
nected to the first function control signal, a source
of the eleventh transistor is electrically connected to
the third function control signal, and a drain of the
eleventh transistor is electrically connected to the
third node;

a gate of the twelfth transistor is electrically connect-
ed to the second function control signal, a source of
the twelfth transistor is electrically connected to the
fourth function control signal, and a drain of the
twelfth transistor is electrically connected to the scan
signal output end.

[0019] Inthedisplay paneldescribed inthe application,
the GOA circuit has a reset mode, an abnormal power-
off mode, and a full shutdown mode;

when the GOA circuit is in the reset mode, the first
function control signal and the third function control
signal are at a high potential;

when the GOA circuit is in the abnormal power-off
mode, the first function control signal, the second
function control signal, and the fourth function control
signal are all at the high potential, and the third func-
tion control signal is at a low potential;

when the GOA circuit is in the full-off mode, the sec-
ond function control signal is at the high potential,
and the fourth function control signal is at the low
potential.

[0020] Inthedisplay paneldescribed inthe application,
the GOA circuit accesses a first clock signal, a second
clock signal, a third clock signal, and a fourth clock signal;
the (4k+1)th stage clock signal and the first clock signal
are the same signal, the (4k+2)th stage clock signal and
the second clock signal are the same signal, the (4k+3)th
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stage clock signal and the third clock signal are the same
signal, the (4k+4)th stage clock signal and the fourth
clock signal are the same signal, wherein k is greater
than or equal to 0, and k is an integer.

[0021] Inthedisplay paneldescribed inthe application,
the GOA circuit accesses a first start signal and a second
start signal;

when the GOA circuit is in the forward scanning
mode, the first-stage GOA unit accesses the first
start signal, and the second-stage GOA unitaccess-
es the second start signal;

when the GOA circuit is in the reverse scan mode,
the GOA unit of an Nth stage accesses the first start
signal, and the GOA unit of the (N-1)th stage access-
es the second start signal.

[0022] The GOA circuit and the display panel provided
in the embodiment of the present application can achieve
a narrow frame by simplifying the circuit structure, there-
by reducing the risk of manufacturing process and sta-
bility.

BRIEF DESCRIPTION OF DRAWINGS

[0023] In order to more clearly explain the technical
solutions in the embodiments of the present application,
the following will briefly introduce the drawings required
in the description of the embodiments. Obviously, the
drawings in the following description are only some em-
bodiments of the present application. For those skilled in
the art, without paying any creative work, other drawings
can be obtained based on these drawings.

FIG. 1 is a schematic structural diagram of a display
panel provided by an embodiment of this application.

FIG. 2 is a first schematic circuit diagram of a GOA
unit in a GOA circuit provided by an embodiment of
this application.

FIG. 3 is a second schematic circuit diagram of a
GOA unit in a GOA circuit provided by an embodi-
ment of this application.

FIG. 4 is a third schematic circuit diagram of a GOA
unit in a GOA circuit provided by an embodiment of
this application.

FIG. 5is a fourth schematic circuit diagram of a GOA
unit in a GOA circuit provided by an embodiment of
this application.

FIG. 6 is a fifth schematic circuit diagram of a GOA
unit in a GOA circuit provided by an embodiment of

this application.

FIG. 7 is a signal timing diagram of the GOA unit
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shown in FIG. 2.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0024] The technical solutions in the embodiments of
the present application will be described clearly and com-
pletely with reference to the drawings in the embodiments
of the present application. Obviously, the described em-
bodiments are only a part of the embodiments of the
present application, but not all the embodiments. Based
on the embodiments in the present application, all other
embodiments obtained by those skilled in the art without
making creative work fall within the protection scope of
the present application.

[0025] The transistors used in all the embodiments of
the present application may be thin film transistors, field
effect transistors or other devices with the same charac-
teristics. Since the source and drain of the transistor used
here are symmetrical, the source and drain can be inter-
changed of. Inthe embodiment of the present application,
in order to distinguish the two electrodes of the transistor
except the gate, one of the electrodes is called a source
electrode, and the other electrode is called a drain elec-
trode. According to the form in the drawing, the middle
end of the switching transistor is a gate, the signal input
end is a source, and the output end is a drain. In addition,
the transistors used in the embodiments of the present
application are all N-type transistors or P-type transistors,
where the N-type transistor is turned on when the gate
is at a high level and is turned off when the gate is at a
low level; the P-type transistor is at a low gate Turns on
when the level is high and turns off when the gate is high.
[0026] Please refer to FIG. 1, which is a schematic
structural diagram of a display panel provided by an em-
bodiment of the present application. As shown in FIG. 1,
the display panel 100 provided by the embodiment of the
present application comprises a display area 20 and a
GOA circuit area 10 provided outside the display area
20. The display area 20 is provided with a plurality of
scanning lines, a plurality of data lines, and a plurality of
sub-pixel units defined by an intersection of the plurality
of scanning lines and the plurality of data lines. The GOA
circuit area 10 is provided with a GOA circuit. The GOA
circuit comprises N stage GOA units. The GOA units are
connected in corresponding one-to-one with the scan-
ning lines, that is, the number of the GOA units is equal
to the number of the scanning lines.

[0027] Wherein, the GOA circuit comprises multiple
cascaded odd-stage GOA units and even-stage GOA
units. The multiple cascaded odd-stage GOA units are
provided on one side of the display area 20, and the mul-
tiple cascaded even-stage GOA units are provided on
another side of the display area 20.

[0028] For example, when N is even, a 1st stage GOA
unit, a 3rd stage GOA unit, a 5th stage GOA unit, ...,
follow an (N-1)th stage GOA unit cascade setting, and a
2nd stage GOA unit, a 4th stage GOA unit, a 6th stage
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GOA unit, ..., follow an Nth stage GOA unit cascade set-
ting. It should be noted that, in the embodiment of the
present application, N may be an even number or an odd
number, which is not limited herein.

[0029] Wherein, the GOA circuit is connected to a first
clock signal ck1, a second clock signal ck2, a third clock
signal ck3, a fourth clock signal ck4, a first start signal
STV1 and a second start signal STV2. Specifically, the
multiple cascaded odd-stage GOA units is connected to
the first clock signal ck1, the second clock signal ck2, the
third clock signal ck3, the fourth clock signal ck4, and the
firststart signal STV1. The multiple cascaded even-stage
GOA units is connected to the first clock signal ck1, the
second clock signal ck2, the third clock signal ck3, the
fourth clock signal ck4, and the second start signal STV2.
[0030] Further, please refer to FIG. 2, which is a first
schematic circuit diagram of the GOA unit in the GOA
circuit provided by the embodiment of the present appli-
cation. With reference to FIGS. 1and 2, in the GOA circuit
provided by the embodiment of the present application,
the n-th stage GOA unit 100 comprises a forward scan
control module 101, a reverse scan control module 102,
a pull-up module 103, a pull-down module 104, and func-
tion module 105, wherein 2<n<N-1, and n and N are pos-
itive integers.

[0031] Wherein, the forward scan control module 101
accesses a forward signal U2D, an (n+1)th stage clock
signal CK(n+1) and an (n-2)th stage scan signal G(n-2),
and is electrically connected to a first node Q and a sec-
ond node M. The forward scan control module 101 is
configured to raise a potential of the first node Q and
control a potential of the second node M according to the
forward signal U2D, the (n+1)th stage clock signal
CK(n+1) and the (n-2)th stage scan signal G(n-2).
[0032] Wherein, the reverse scan control module 102
accesses a reverse signal D2U, a (n-1)th stage clock
signal CK(n-1) and a (n+2)th stage scan signal G(n+2),
and is electrically connected to the first node Q and the
second node M. The reverse scan control module 102 is
configured to raise the potential of the first node Q and
control the potential of the second node M according to
the reverse signal D2U, the (n-1)th stage clock signal
CK(n-1) and the (n+2)th stage scan signal G(n+2).
[0033] Wherein, the pull-up module 103 accesses a
constant-voltage low-level signal VGL, a constant-volt-
age high-level signal VGH, and a n-th level clock signal
CK(n), and is electrically connected to the first node Q
and a scan signal output end G The pull-up module 103
is configured to control a potential of the scan signal out-
put end G according to the constant-voltage low-level
signal VGL, the constant-voltage high-level signal VGH,
the n-th level clock signal CK(n), and the potential of the
first node Q.

[0034] Wherein, the pull-down module 104 accesses
the constant-voltage high-level signal VGH and the con-
stant-voltage low-level signal VGL, and is electrically
connected to the first node Q, the second node M, and
the scan signal output end G The pull-down module 104
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is configured to pull down the potential of the first node
Q and the potential of the scan signal output end G ac-
cording to the constant-voltage high-level signal VGH,
the constant-voltage low-level signal VGL, and the po-
tential of the second section.

[0035] Wherein, the function module 105 accesses a
first function control signal GAS 1, a second function con-
trol signal GAS2, a third function control signal GAS3,
and a fourth function control signal GAS4, and is electri-
cally connected to the pull-down module 104 and the
scan signal output end G The function module 105 is
configured to control the potential of the first node Q and
the potential of the scan signal output end G according
to the first function control signal GAS 1, the second func-
tion control signal GAS2, the third function control signal
GAS3, and the fourth function control signal GAS4.
[0036] It should be noted that the (4k+1)th stage clock
signal CK (4k+1) and the first clock signal ck1 are the
same signal, the (4k+2)th stage clock signal CK (4k+2)
and the second clock signal ck2 are the same signal, the
(4k+3)th stage clock signal CK(4k+3) and the third clock
signal ck3 are the same signal, and the (4k+4)th stage
clock signal CK(4k+4) and the fourth clock signal ck4 are
the same signal, wherein k is greater than or equal to 0,
and k is an integer.

[0037] For example, the 1th stage clock signal CK(1),
the 5th stage clock signal CK(5), the 9th stage clock sig-
nal CK(9), ... the (4k+1)th stage clock signal CK(4k+1),
and the first clock signal ck1 are all the same signal. The
2th stage clock signal CK(2), the 6th stage clock signal
CK(6), the 10th stage clock signal CK(10), ... the (4k+2)th
stage clock signal CK(4k+2), and the second clock signal
ck2 are all the same signal. The 3th stage clock signal
CK(3), the 7th stage clock signal CK(7), the 11th stage
clock signal CK(11), ... the (4k+3)th stage clock signal
CK(4k+3), and the third clock signal ck1 are all the same
signal. The 4th stage clock signal CK(4), the 8th stage
clock signal CK(8), the 12th stage clock signal CK(12),
... the (4k+4)th stage clock signal CK(4k+3), and the
fourth clock signal ck4 are all the same signal.

[0038] Insomeembodiments, the forward scan control
module 101 comprises a first transistor NT1 and a third
transistor NT3; a gate of the first transistor NT1 is elec-
trically connected to the (n-2)th scan signal G(n-2), a
source of the first transistor NT1 is electrically connected
to the forward scan signal U2D and a gate of the third
transistor NT3, a drain of the first transistor NT1 is elec-
trically connected to the first node Q, a source of the third
transistor NT3 is electrically connected to the (n+1)th lev-
el clock signal CK(n+1), and a drain of the third transistor
NT3 is electrically connected to the second node M.
[0039] Insomeembodiments, the reverse scan control
module 102 comprises a second transistor NT2 and a
fourth transistor NT4; a gate of the second transistor NT2
is electrically connected to the (n+2)th scan signal
G(n+2), a source of the second transistor NT2 is electri-
cally connected to the reverse scan signal D2U and a
gate of the fourth transistor NT4, a drain of the second
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transistor NT2 is electrically connected to the first node
Q, a source of the fourth transistor NT4 is electrically
connected to the (n-1)th stage clock signal CK(n-1), and
adrain of the fourth transistor NT4 is electrically connect-
ed to the second node M.

[0040] In some embodiments, the pull-up module 103
comprises a seventh transistor NT7, a ninth transistor
NT9, and a first capacitor C1; a gate of the seventh tran-
sistor NT7 is electrically connected to the constant-volt-
age high-level signal VGH, a source of the seventh tran-
sistor NT7 is electrically connected to the first node Q,
and a drain of the seventh transistor NT7 is electrically
connected to a gate of the ninth transistor NT9, the gate
of the ninth transistor NT9 is electrically connected to the
n-th clock signal CK(n), and the gate ofthe ninth transistor
NT9 is electrically connected to the scan signal output
end G; one end of the first capacitor C1 is electrically
connected to the first node Q, and another end of the first
capacitor C1 is electrically connected to the constant-
voltage low-level signal VGL.

[0041] In some embodiments, the pull-down module
104 comprises a fifth transistor NT5, a sixth transistor
NT6, an eighth transistor NT8, a tenth transistor NT10,
and a second capacitor C2; a gate of the fifth transistor
NT5, a drain of the sixth transistor NT6, a drain of the
eighth transistor NT8, a gate of the tenth transistor NT
10, and one end of the second capacitor C2 are all elec-
trically connected to a third node N; a source of the fifth
transistor NT5, a source of the sixth transistor NT6, a
source of the tenth transistor NT 10, and another end of
the second capacitor C2 are all electrically connected to
the constant-voltage low-level signal VGL; a drain of the
fifth transistor NT5 and a gate of the sixth transistor NT6
are both electrically connected to the first node Q; a gate
of the eighth transistor NT8 is electrically connected to
the second node M, a source of the eighth transistor NT8
is electrically connected to the constant-voltage high-lev-
el signal VGH, and a drain of the tenth transistor NT10
is electrically connected to the scan signal output end G
[0042] In some embodiments, the functional module
105 comprises an eleventh transistor NT11 and a twelfth
transistor NT12; a gate of the eleventh transistor NT11
is electrically connected to the first function control signal
GAS1, a source of the eleventh transistor NT11 is elec-
trically connected to the third function control signal
GAS3, and adrain of the eleventh transistor NT11 is elec-
trically connected to the third node N, a gate of the twelfth
transistor NT12 is electrically connected to the second
function control signal GAS2, a source of the twelfth tran-
sistor NT12 is electrically connected to the fourth function
control signal GAS4, and a drain of the twelfth transistor
NT12 is electrically connected to the scan signal output
end G

[0043] In addition, the GOA circuit provided by the em-
bodiment of the present application may be in a forward
scan mode or a reverse scan mode. When the GOA cir-
cuitisin the forward scan mode, in the multiple cascaded
odd-stage GOA units, the GOA circuit starts sequentially
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from the 1th stage GOA unit to the (N-1)th stage GOA
unit; in the multiple cascaded eve-stage GOA units, the
GOA circuit starts sequentially from the 2th stage GOA
unit to the Nth stage GOA unit. When the GOA circuit is
in reverse scan mode, in the multiple cascaded odd-
stage GOA units, the GOA circuit starts sequentially from
the (N-1)th stage GOA unit to the 1st stage GOA unit; in
the multiple cascaded eve-stage GOA units, the GOA
circuit starts sequentially from the Nth stage GOA unit to
the 2th stage GOA unit.

[0044] In one embodiment, when the GOA circuit is in
the forward scan mode, the 1th stage GOA unit accesses
the first start signal STV1, and the 2th stage GOA unit
accesses the second start signal SYV2. In addition, the
circuit schematic diagrams of the (N-1)th stage GOA unit
and the Nth stage GOA unit can be referred to FIG. 2,
which will not be repeated here.

[0045] Specifically, please refer to FIG. 3, which is a
second schematic circuit diagram of the GOA unit in the
GOA circuit provided by the embodiment of the present
application. As shown in FIG. 3, when the GOA circuit is
in the forward scan mode, the difference between the 1th
stage GOA unit and the nth GOA unit is that the gate of
the first transistor NT1 in the 1th stage GOA unit is elec-
trically connected to the first start signal STV1, and the
source of the fourth transistor NT4 is not connected to
anything.

[0046] Specifically, please refer to FIG. 4, which is a
third schematic circuit diagram of the GOA unit in the
GOA circuit provided by the embodiment of the present
application. As shown in FIG. 4, when the GOA circuit is
in the forward scan mode, the difference between the 2th
stage GOA unit and the nth stage GOA is that the gate
of the first transistor NT1 in the 2th stage GOA unit is
electrically connected to the second start signal STV2,
and the source of the fourth transistor NT4 is not con-
nected to anything.

[0047] In another embodiment, when the GOA circuit
is in the reverse scan mode, the Nth stage GOA unit
accesses the first start signal STV 1, and the (N-1)th stage
GOA unit accesses the second start signal STV2. In ad-
dition, the circuit schematic diagrams of the 2th stage
GOA unit and the 1th stage GOA unit can be referred to
FIG. 2 and will not be repeated here.

[0048] Specifically, please refer to FIG. 5, which is a
fourth schematic circuit diagram of the GOA unit in the
GOA circuit provided by the embodiment of the present
application. As shown in FIG. 5, when the GOA circuit is
in the reverse scan mode, the difference between the
Nth stage GOA unit and the nth stage GOA unit is that
the gate of the second transistor NT2 in the Nth stage
GOA unit is electrically connected to the first start signal
STVA1, the source of the third transistor NT3 is empty.
[0049] Specifically, please refer to FIG. 6, which is a
fifth schematic circuit diagram of the GOA unitin the GOA
circuit provided by the embodiment of the present appli-
cation. As shown in FIG. 6, when the GOA circuit is in
the reverse scanning mode, the difference between the
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(N-1)th stage GOA unit and the nth stage GOA unit is
that: the gate electrical property of the second transistor
NT2in the (N-1)th stage GOA unit is electrically connect-
ed to the second start signal STV2, and the source of the
third transistor NT3 is empty.

[0050] The GOA circuitis in the forward scan mode as
an example for description. When the GOA circuit is in
the forward scan mode, the forward signal U2D is at the
high level and the reverse signal D2U is at the low level.
Please refer to FIGS. 2 and 7. FIG. 7 is a signal timing
diagram of the GOA unit shown in FIG. 2. With reference
to FIGS. 2 and 3, when the (n-2)th stage scan signal G(n-
2) is high and the n-th clock signal CK(n) is high, the first
transistor NT1, the seventh transistor NT7 and the ninth
transistor NT9 are turned on, and the scan signal output
end G outputs a high potential, that is, the n-th scan signal
G(n) is at the high potential. Subsequently, when the
(n+1)th stage clock signal CK(n+1)is at the high potential,
the third transistor NT3, the eighth transistor NT8, the
fifth transistor NT5, and the tenth transistor NT10 are all
turned on, and the constant-voltage low-level signal VGL
is output to the first node Q through the fifth transistor
NT5, and the constant-voltage low-level signal VGL is
output to the scan signal output end G through the tenth
transistor NT10, that is, the potential of the first node Q
and the potential of the scan signal G(n) are both pulled
down. Finally, the (n+2)th stage scan signal G(n+2) is at
the high potential, the second transistor NT2 is turned
on, and the reverse signal D2U is output to the first node
Q to maintain the first node Q at a low potential.

[0051] Further, the GOA circuit has a reset mode, an
abnormal power-off mode, and a full shutdown mode.
When the GOA circuit is in the reset mode, the first func-
tion control signal GAS1 and the third function control
signal GAS3 are high potential. When the GOA circuit is
in the abnormal power-off mode, the first function control
signal GAS1, the second function control signal GAS2,
and the fourth function control signal GAS4 are all high
potential, and the third function control signal GAS3 is
low potential. When the GOA circuit is in the fully off
mode, the second function control signal GAS2 is at a
high potential, and the fourth function control signal
GAS4 is at a low potential.

[0052] Specifically, when the GOA circuitis inthe reset
mode, the first function control signal GAS1 and the third
function control signal GAS3 are at high potential, and
the eleventh transistor NT11 is turned on. At this time,
the potential of the third node N is high, making the fifth
transistor NT5 turn on, and the potential of the first node
Q is pulled down, thereby resetting the first node Q.
[0053] When the GOA circuitis in the abnormal power-
off mode, the first function control signal GAS1, the sec-
ond function control signal GAS2, and the fourth function
control signal GAS4 are all at high potential, the third
function control signal GAS3 is at low potential, and the
eleventh transistor NT11 is turned on, at this time, the
potential of the third node N is the potential; meanwhile,
the twelfth transistor NT12 is turned on, and the scan
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signal G(n) output from the scan signal output end G is
at high potential, so that when the GOA circuit is abnor-
mally powered off, the GOA circuit can still continue to
work.

[0054] When the GOA circuitis in the full-off mode, the
second function control signal GAS2 is at high potential,
the fourth function control signal GAS4 is at low potential,
the twelfth transistor NT12 is turned on, and the scan
signal G(n) output from the scan signal output end G is
at low potential, so as to realize the full shutdown mode
of the GOA circuit, that is, the scan signal output by each
GOA unit is at low potential.

[0055] The GOA circuit and the display panel provided
in the embodiment of the present application can achieve
a narrow frame by simplifying the circuit structure, there-
by reducing the risk of manufacturing process and sta-
bility.

[0056] The above are only the embodiments of the
present application, and therefore do not limit the patent
scope of the present invention. Any equivalent structure
or equivalent process transformation made by using the
description and drawings of the present invention, or di-
rectly or indirectly used in other related technical fields,
The same reason is included in the scope of patent pro-
tection of the present invention.

Claims

1. A gate driver on array (GOA) circuit, comprising N
stage GOA units, and an n-th stage GOA unit com-
prises aforward scan control module, areverse scan
control module, a pull-up module, a pull-down mod-
ule, and a function module, wherein 2<n<N-1, and
n and N are positive integers;

the forward scan control module is connected
to aforward signal, an (n+1)th stage clock signal
and an (n-2)th stage scan signal, and is electri-
cally connected to a first node and a second
node; the forward scan control module is con-
figured to raise a potential of the first node and
control a potential of the second node according
to the forward signal, the (n+1)th stage clock
signal, and the (n-2)th stage scan signal;

the reverse scan control module is connected
to a reverse signal, an (n-1)th stage clock signal
and an (n+2)th stage scan signal, and is electri-
cally connected to the first node and the second
node; the reverse scan control module is con-
figured to raise the potential of the first node and
control the potential of the second node accord-
ing to the reverse signal, the (n-1)th stage clock
signal, and the (n+2)th stage scan signal;

the pull-up module is connected to a constant-
voltage low-level signal, a constant-voltage
high-level signal, and an n-th stage clock signal,
and is electrically connected to the first node and
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a scan signal output end; the pull-up module is
configured to control a potential of the scan sig-
nal output end according to the constant-voltage
low-level signal, the constant-voltage high-level
signal, the n-th clock signal, and the potential of
the first node;

the pull-down module is connected to the con-
stant-voltage high-level signal and the constant-
voltage low-level signal, and is electrically con-
nected to the first node, the second node, and
the scan signal output end; the pull-down mod-
ule is configured to pull down the potential of the
first node and the potential of the scan signal
output end according to the constant-voltage
high-level signal, the constant-voltage low-level
signal, and the potential of the second sec-
tion;and

the function module is connected to a first func-
tion control signal, a second function control sig-
nal, a third function control signal, and a fourth
function control signal, and is electrically con-
nected to the pull-down module and the scan
signal output end; the function module is config-
ured to control the potential of the first node and
the potential of the scan signal output end ac-
cording to the first function control signal, the
second function control signal, the third function
control signal and the fourth function control sig-
nal.

The GOA circuit of claim 1, wherein the forward scan
control module comprises a first transistor and a third
transistor;

a gate of the first transistor is electrically connected
to the (n-2)th scan signal, and a source of the first
transistor is electrically connected to the forward
scan signal and a gate of the third transistor, a drain
of the first transistor is electrically connected to the
first node, a source of the third transistor is electri-
cally connected to the (n+1)th stage clock signal,
and a drain of the third transistor is electrically con-
nected to the second node.

The GOA circuit of claim 1, wherein the reverse scan
control module comprises a second transistor and a
fourth transistor;

a gate of the second transistor is electrically con-
nected to the (n+2)th scan signal, and a source of
the second transistor is electrically connected to the
reverse scan signal and a gate of the fourth transis-
tor, a drain of the second transistor is electrically con-
nected to the first node, a source of the fourth tran-
sistor is electrically connected to the (n-1)th stage
clock signal, and a drain of the fourth transistor is
electrically connected to the second node.

The GOA circuit of claim 1, wherein the pull-up mod-
ule comprises a seventh transistor, a ninth transistor,
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and a first capacitor;

a gate of the seventh transistor is electrically con-
nected to the constant-voltage high-level signal, a
source of the seventh transistor is electrically con-
nected to the first node, and a drain of the seventh
transistor is electrically connected to a gate of the
ninth transistor, the gate ofthe ninth transistoris elec-
trically connected to the n-th clock signal, and the
gate of the ninth transistor is electrically connected
to the scan signal output end; one end of the first
capacitor is electrically connected to the first node,
and another end of the first capacitor is electrically
connected to the constant-voltage low-level signal.

The GOA circuit of claim 1, wherein the pull-down
module comprises afifth transistor, a sixth transistor,
an eighth transistor, a tenth transistor, and a second
capacitor;

a gate of the fifth transistor, a drain of the sixth tran-
sistor, a drain of the eighth transistor, a gate of the
tenth transistor, and one end of the second capacitor
are all electrically connected to a third node; a source
of the fifth transistor, a source of the sixth transistor,
a source of the tenth transistor, and another end of
the second capacitor are all electrically connected
to the constant-voltage low-level signal; a drain of
the fifth transistor and a gate of the sixth transistor
are both electrically connected to the first node; a
gate of the eighth transistor is electrically connected
to the second node, a source of the eight transistors
is electrically connected to the constant-voltage
high-level signal, and a drain of the tenth transistor
is electrically connected to the scan signal output
end.

The GOA circuit of claim 5, wherein the functional
module comprises an eleventh transistor and a
twelfth transistor;

a gate of the eleventh transistor is electrically
connected to the first function control signal, a
source of the eleventh transistor is electrically
connected to the third function control signal,
and a drain of the eleventh transistor is electri-
cally connected to the third node; and

a gate of the twelfth transistor is electrically con-
nected to the second function control signal, a
source of the twelfth transistor is electrically con-
nected to the fourth function control signal, and
adrain of the twelfth transistor is electrically con-
nected to the scan signal output end.

7. The GOA circuit of claim 6, wherein the GOA circuit

has areset mode, an abnormal power-off mode, and
a full shutdown mode;

when the GOA circuit is in the reset mode, the
first function control signal and the third function
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control signal are at a high potential;

when the GOA circuit is in the abnormal power-
off mode, the first function control signal, the
second function control signal, and the fourth
function control signal are all at the high poten-
tial, and the third function control signal is at a
low potential; and

when the GOA circuit is in the full-off mode, the
second function control signal is at the high po-
tential, and the fourth function control signal is
at the low potential.

The GOA circuit of claim 1, wherein the GOA circuit
accesses a first clock signal, a second clock signal,
a third clock signal, and a fourth clock signal; and
the (4k+1)th stage clock signal and the first clock
signal are the same signal, the (4k+2)th stage clock
signal and the second clock signal are the same sig-
nal, the (4k+3)th stage clock signal and the third
clock signal are the same signal, the (4k+4)th stage
clock signal and the fourth clock signal are the same
signal, wherein k is greater than or equal to 0, and
k is an integer.

The GOA circuit of claim 1, wherein the GOA circuit
accesses afirst start signal and a second start signal;

when the GOA circuit is in the forward scanning
mode, the first-stage GOA unit accesses the first
start signal, and the second-stage GOA unit ac-
cesses the second start signal; and

when the GOA circuit is in the reverse scan
mode, the GOA unit of an Nth stage accesses
the first start signal, and the GOA unit of the (N-
1)th stage accesses the second start signal.

A display panel, comprising a GOA circuit, the GOA
circuit comprises N stage GOA units, and a n-th
stage GOA unit comprises a forward scan control
module, a reverse scan control module, a pull-up
module, a pull-down module, and a function module,
wherein 2<n<N-1, and n and N are positive integers;

the forward scan control module is connected
to aforward signal, an (n+1)th stage clock signal
and an (n-2)th stage scan signal, and is electri-
cally connected to a first node and a second
node; the forward scan control module is con-
figured to raise a potential of the first node and
control a potential of the second node according
to the forward signal, the (n+1)th stage clock
signal, and the (n-2)th stage scan signal;

the reverse scan control module is connected
to areverse signal, an (n-1)th stage clock signal
and an (n+2)th stage scan signal, and is electri-
cally connected to the first node and the second
node; the reverse scan control module is con-
figured to raise the potential of the first node and
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12.

control the potential of the second node accord-
ing to the reverse signal, the (n-1)th stage clock
signal, and the (n+2)th stage scan signa;

the pull-up module is connected to a constant-
voltage low-level signal, a constant-voltage
high-level signal, and an n-th stage clock signal,
and is electrically connected to the first node and
a scan signal output end; the pull-up module is
configured to control a potential of the scan sig-
nal output end according to the constant-voltage
low-level signal, the constant-voltage high-level
signal, the n-th clock signal, and the potential of
the first node;

the pull-down module is connected to the con-
stant-voltage high-level signal and the constant-
voltage low-level signal, and is electrically con-
nected to the first node, the second node, and
the scan signal output end; the pull-down mod-
ule is configured to pull down the potential of the
first node and the potential of the scan signal
output end according to the constant-voltage
high-level signal, the constant-voltage low-level
signal, and the potential of the second section;
and

the function module is connected to a first func-
tion control signal, a second function control sig-
nal, a third function control signal, and a fourth
function control signal, and is electrically con-
nected to the pull-down module and the scan
signal output end; the function module is config-
ured to control the potential of the first node and
the potential of the scan signal output end ac-
cording to the first function control signal, the
second function control signal, the third function
control signal and the fourth function control sig-
nal.

The display panel of claim 10, wherein the forward
scan control module comprises a first transistor and
a third transistor;

a gate of the first transistor is electrically connected
to the (n-2)th scan signal, and a source of the first
transistor is electrically connected to the forward
scan signal and a gate of the third transistor, a drain
of the first transistor is electrically connected to the
first node, a source of the third transistor is electri-
cally connected to the (n+1)th stage clock signal,
and a drain of the third transistor is electrically con-
nected to the second node.

The display panel of claim 10, wherein the reverse
scan control module comprises a second transistor
and a fourth transistor;

a gate of the second transistor is electrically con-
nected to the (n+2)th scan signal, and a source of
the second transistor is electrically connected to the
reverse scan signal and a gate of the fourth transis-
tor, adrain of the second transistor is electrically con-
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nected to the first node, a source of the fourth tran-
sistor is electrically connected to the (n-1)th stage
clock signal, and a drain of the fourth transistor is
electrically connected to the second node.

The display panel of claim 10, wherein the pull-up
module comprises a seventh transistor, a ninth tran-
sistor, and a first capacitor;

a gate of the seventh transistor is electrically con-
nected to the constant-voltage high-level signal, a
source of the seventh transistor is electrically con-
nected to the first node, and a drain of the seventh
transistor is electrically connected to a gate of the
ninth transistor, the gate of the ninth transistor is elec-
trically connected to the n-th clock signal, and the
gate of the ninth transistor is electrically connected
to the scan signal output end; one end of the first
capacitor is electrically connected to the first node,
and another end of the first capacitor is electrically
connected to the constant-voltage low-level signal.

The display panel of claim 10, wherein the pull-down
module comprises a fifth transistor, a sixth transistor,
an eighth transistor, a tenth transistor, and a second
capacitor;

a gate of the fifth transistor, a drain of the sixth tran-
sistor, a drain of the eighth transistor, a gate of the
tenth transistor, and one end of the second capacitor
are all electrically connected to a third node; a source
of the fifth transistor, a source of the sixth transistor,
a source of the tenth transistor, and another end of
the second capacitor are all electrically connected
to the constant-voltage low-level signal; a drain of
the fifth transistor and a gate of the sixth transistor
are both electrically connected to the first node; a
gate of the eighth transistor is electrically connected
to the second node, a source of the eight transistors
is electrically connected to the constant-voltage
high-level signal, and a drain of the tenth transistor
is electrically connected to the scan signal output
end.

The display panel of claim 14, wherein the functional
module comprises an eleventh transistor and a
twelfth transistor;

a gate of the eleventh transistor is electrically
connected to the first function control signal, a
source of the eleventh transistor is electrically
connected to the third function control signal,
and a drain of the eleventh transistor is electri-
cally connected to the third node; and

a gate of the twelfth transistor is electrically con-
nected to the second function control signal, a
source of the twelfth transistor is electrically con-
nected to the fourth function control signal, and
adrain of the twelfth transistor is electrically con-
nected to the scan signal output end.
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The display panel of claim 15, wherein the GOA cir-
cuit has areset mode, an abnormal power-off mode,
and a full shutdown mode;

when the GOA circuit is in the reset mode, the
first function control signal and the third function
control signal are at a high potential;

when the GOA circuit is in the abnormal power-
off mode, the first function control signal, the
second function control signal, and the fourth
function control signal are all at the high poten-
tial, and the third function control signal is at a
low potential; and

when the GOA circuit is in the full-off mode, the
second function control signal is at the high po-
tential, and the fourth function control signal is
at the low potential.

The display panel of claim 10, wherein the GOA cir-
cuit accesses a first clock signal, a second clock sig-
nal, a third clock signal, and a fourth clock signal; and
the (4k+1)th stage clock signal and the first clock
signal are the same signal, the (4k+2)th stage clock
signal and the second clock signal are the same sig-
nal, the (4k+3)th stage clock signal and the third
clock signal are the same signal, the (4k+4)th stage
clock signal and the fourth clock signal are the same
signal, wherein k is greater than or equal to 0, and
k is an integer.

The display panel of claim 10, wherein the GOA cir-
cuit accesses a first start signal and a second start
signal;

when the GOA circuit is in the forward scanning
mode, the first-stage GOA unit accesses the first
start signal, and the second-stage GOA unit ac-
cesses the second start signal; and

when the GOA circuit is in the reverse scan
mode, the GOA unit of an Nth stage accesses
the first start signal, and the GOA unit of the (N-
1)th stage accesses the second start signal.



EP 4 163 908 A1

10 10
) ]
1ck2 ckd Sl‘” szks k2 ckl
Ci LS a Ith stage G (1 — L i
® > > G (2 a 2th stage Iy
®— GOA unit < . ®
GOA unit
a 3th stage 6, G ?4) a 4th stage ®
® GOA unit - —®
*— u GOA unit ®
Fy
. a (N-3)th stage G (N-33 4
GOA unit G (N-2 a (N-2)th stage ®
® GOA unit ryd
—
[ a (N-1)th stage G (N-1) ‘
T GOA unit o G (N a Nth stage T
? GOA unit :.;—.

101 \r

CK(n+1) i —

100

\.

|

D
Lo
|

FIG. 1

FIG. 2

12




EP 4 163 908 A1

101

\.

CK (1

—— e e ———

\

103
e e

101 ~TTTTTC

STV1

~
—
N9
w

VGL

¢ @

.3

Fl

102

\

VGH

STv2

FIG. 4

13



EP 4 163 908 A1

~
=
<
[

wTG
|

1

CK (N-1D

NT2

.

Fl

G (N-1D

NT10

GAS1IL-—--

CK (N-2)

FIG. 6

14



EP 4 163 908 A1

CK (n-2>

CK (n-1)

A

CK (n)
CK (n+1)

.
.

G (n—2)
G (n-1)

" % e

G (n+1)

G (nt2)

FIG. 7

15



10

15

20

25

30

35

40

45

50

55

EP 4 163 908 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2020/096973

A. CLASSIFICATION OF SUBJECT MATTER
G09G 3/20(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)
G09G:; GO2F

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)

CNPAT, CNKI, WPIL, EPODOC: ‘REICH, ¥ T, HB, BT, K, Sox, WHREEs), 9a8sh, A%, Rk, &
J&, IR, SR, Bfr, R display, gate, scan, driv+, shift, register, sequence, reverse, U2D, D2U, pull, up, down

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

X

CN 110782855 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO.,
LTD.) 11 February 2020 (2020-02-11)
description, paragraphs [0030]-[0076], and figures 1-3

1-18

CN 107731195 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO.,
LTD.) 23 February 2018 (2018-02-23)
description paragraphs [0002]-[0003], [0049]-[0083], figures 1-11

1-18

CN 109493816 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO.,
LTD.) 19 March 2019 (2019-03-19)
description, paragraphs [0025]-[0054], and figures 1-5

CN 109036304 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO.,
LTD.) 18 December 2018 (2018-12-18)
description, paragraphs [0039]-[0081], and figures 1-8

A CN 107633834 A (BOE TECHNOLOGY GROUP CO., LTD. et al.) 26 January 2018 1-18

(2018-01-26)
entire document

A KR 20160089727 A (.G DISPLAY CO., LTD.) 28 July 2016 (2016-07-28) 1-18

entire document

DFurther documents are listed in the continuation of Box C.

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

«g» earlier application or patent but published on or after the international
filing date

«1» 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)

“( 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

> 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

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

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

04 February 2021

Date of mailing of the international search report

25 February 2021

Name and mailing address of the [SA/CN

Facsimile No. (86-10)62019451

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

16




10

15

20

25

30

35

40

45

50

55

EP 4 163 908 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2020/096973

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 110782855 11 February 2020 None

CN 107731195 23 February 2018 Us 10672356 B2 02 June 2020
Us 2019385557 Al 19 December 2019
CN 107731195 B 11 October 2019
WO 2019100381 Al 31 May 2019

CN 109493816 19 March 2019 CN 109493816 B 04 August 2020
WO 2020107610 Al 04 June 2020
uUs 2020273418 Al 27 August 2020
uUs 10847107 B2 24 November 2020

CN 109036304 18 December 2018 CN 109036304 B 08 September 2020
us 2020226993 Al 16 July 2020
WO 2020019379 Al 30 January 2020

CN 107633834 26 January 2018 CN 107633834 B 31 March 2020
WO 2019080572 Al 02 May 2019
CN 207302594 U 01 May 2018

KR 20160089727 28 July 2016 None

Form PCT/ISA/210 (patent family annex) (January 2015)

17




	bibliography
	abstract
	description
	claims
	drawings
	search report

