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GOA CIRCUIT AND A LIQUID CRYSTAL
DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to the field of liquid
crystal display technology, and in particular to a GOA circuit
structure.

BACKGROUND

[0002] Nowadays, in order to fill the requirement of the
narrow bezel or zero bezel of the liquid crystal display, the
Indium-Gallium-Zine Oxidethin film transistor (IGZO TFT)
is usually used on the gate driver on array (GOA). Since the
IGZ0 TFT has lower threshold voltage (Vth) and lower
subthreshold swing (SS). When the gate-source voltage
(Vgs)is zero, the IGZO TFT still cannot close normally. The
larger leakage will decrease the stability of the GOA circuit
and increase the power loss of the GOA circuit.

SUMMARY OF THE INVENTION

[0003] AGOA circuit and a liquid crystal display are
provided in this application to solve the technical problem of
blocking the leakage pathway of the 1GZO TFT in GOA
circuit to achieve the stability of the GOA circuit.

[0004] In order to solve the technical problem, the tech-
nical approach of this application is: providing a GOA
circuit for liquid crystal display wherein the GOA circuit
including a plurality of GOA unit connected in series,
wherein a Nth level GOA unit including a pull-up control
module, a pull-down module, a pull-up module, a pull-down
holding module and a leakage control module; the pull-up
control module including a first transistor, a gate terminal of
the first transistor is connected to a N-1th level pull-down
signal, a drain terminal of the first transistor is connected to
the first leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate terminal
signal; the pull-down module including a second transistor,
the gate terminal of the second transistor is connected to the
Nth levelgate terminal signal, the drain terminal of the
second transistor is connected to the Nth level clock signal
line, and the source terminal of the second transistor output
the Nth level pull-down signal; the pull-up module including
a third transistor, the gate terminal of the third transistor is
connected to the Nth levelgate terminal signal, the drain
terminal of the third transistor is connected to the Nth level
clock signal line, and the source terminal of the third
transistor output the Nth level scanning signal; the pull-
down holding module including a fifth transistor and a
eighth transistor, the gate terminal of the fifth transistor is
connected to the Nth level common signal, the drain termi-
nal of the fifth transistor is connected to the Nth level
pull-down signal, the source terminal of the fifth transistor
is connected to a first low direct current voltage source; and
the gate terminal of the eighth transistor is connected to the
Nth level common signal, the source terminal of the eighth
transistor is connected to the first low direct current voltage
source and the drain terminal of the eighth transistor is
connected to the Nth levelgate terminal signal; the leakage
control module is connected in series between the Nth level
gate terminal signal and the eighth transistor and/or between
the Nth level pull-down signal and the fifth transistor; in the
valid period of the Nth level scanning signal, a second
leakage control signal is to block the Nth level gate terminal
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signal through the leakage pathway of the eighth transistor
and/or to block the Nth level pull-down signal through the
leakage pathway of the fifth transistor; wherein the leakage
control module including a fourth transistor and a seventh
transistor, the gate terminal of the fourth transistor is con-
nected to the second leakage control signal, the drain ter-
minal of the fourth transistor is connected to the direct
current signaling source, the source terminal of the fourth
transistor is connected to the drain terminal of the eighth
transistor; the seventh transistor is connected between the
Nth levelgate terminal signal and the drain terminal of the
eighth transistor, the gate terminal of the seventh transistor
is connected to the Nth level common signal, the drain
terminal of the seventh transistor is connected to the Nth
levelgate terminal signal and the source terminal of the
seventh transistor is connected to the drain terminal of the
eighth transistor to block the Nth levelgate terminal signal
through the leakage pathway of the eighth transistor in the
valid period of the Nth level scanning signal. Wherein the
first leakage control signal is the N-1th levelgate terminal
signal to block the Nth levelgate terminal signal through the
leakage pathway of the first transistor in the valid period of
the Nth level scanning signal.

[0005] wherein the second leakage control signal is the
Nth level pull-down signal.

[0006] In order to solve the technical problem, the another
technical approach of this application is: providing a GOA
circuit for liquid crystal display wherein the GOA circuit
including a plurality of GOA unit connected in series,
wherein a Nth level GOA unit including a pull-up control
module, a pull-down module, a pull-up module, a pull-down
holding module and a leakage control module; the pull-up
control module including a first transistor, a gate terminal of
the first transistor is connected to a N-1th level pull-down
signal, a drain terminal of the first transistor is connected to
the first leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate terminal
signal; the pull-down module including a second transistor,
the gate terminal of the second transistor is connected to the
Nth levelgate terminal signal, the drain terminal of the
second transistor is connected to the Nth level clock signal
line, and the source terminal of the second transistor output
the Nth level pull-down signal; the pull-up module including
a third transistor, the gate terminal of the third transistor is
connected to the Nth levelgate terminal signal, the drain
terminal of the third transistor is connected to the Nth level
clock signal line, and the source terminal of the third
transistor output the Nth level scanning signal; the pull-
down holding module including a fifth transistor and a
eighth transistor, the gate terminal of the fifth transistor is
connected to the Nth level common signal, the drain termi-
nal of the fifth transistor is connected to the Nth level
pull-down signal, the source terminal of the fifth transistor
is connected to a first low direct current voltage source; and
the gate terminal of the eighth transistor is connected to the
Nth level common signal, the source terminal of the eighth
transistor is connected to the first low direct current voltage
source and the drain terminal of the eighth transistor is
connected to the Nth levelgate terminal signal. The leakage
control module is connected in series between the Nth level
gate terminal signal and the eighth transistor and/or between
the Nth level pull-down signal and the fifth transistor; a
second leakage control signal is to block the Nth level gate
terminal signal through the leakage pathway of the eighth



US 2017/0162151 Al

transistor and/or to block the Nth level pull-down signal
through the leakage pathway of the fifth transistor in the
valid period of the Nth level scanning signal.

[0007] wherein the leakage control module including a
fourth transistor and a seventh transistor, the gate terminal of
the fourth transistor is connected to the second leakage
control signal, the drain terminal of the fourth transistor is
connected to the direct current signaling source, the source
terminal of the fourth transistor is connected to the drain
terminal of the eighth transistor; the seventh transistor is
connected between the Nth levelgate terminal signal and the
drain terminal of the eighth transistor, the gate terminal of
the seventh transistor is connected to the Nth level common
signal, the drain terminal of the seventh transistor is con-
nected to the Nth levelgate terminal signal and the source
terminal of the seventh transistor is connected to the drain
terminal of the eighth transistor to block the Nth levelgate
terminal signal through the leakage pathway of the eighth
transistor in the valid period of the Nth level scanning signal.
[0008] wherein the second leakage control signal is the
Nth level pull-down signal. wherein the second leakage
control signal is the N-1th level gate terminal signal.
wherein the leakage control module further including a sixth
transistor, wherein the sixth transistor is connected between
the Nth level pull-down signal and the drain terminal of the
fifth transistor, the gate terminal of the sixth transistor is
connected to the Nth level common signal, the drain termi-
nal of the sixth transistor is connected to the Nth level
pull-down signal, the source terminal of the sixth transistor
is connected to the drain terminal of the fifth transistor and
the source terminal of the fourth transistor to block the Nth
level pull-down signal through the leakage pathway of the
fifth transistor in the valid period of the Nth level scanning
signal.

[0009] wherein the first leakage control signal is the N-1th
level gate terminal signal to block the Nth levelgate terminal
signal through the leakage pathway of the first transistor in
the valid period of the Nth level scanning signal.

[0010] wherein the Nth level GOA unit further including
a pull-down module, the pull-down module including a
ninth level transistor, a tenth level transistor, an eleventh
level transistor, a twelfth transistor, a thirteenth level tran-
sistor and a fourteenth level transistor; wherein the gate
terminal of the ninth level transistor is connected to the Nth
level pull-down signal, the source terminal of the ninth level
transistor s connected to the a second low direct current
voltage source, the drain terminal of the ninth level transistor
is connected to the Nth level common signal, the gate
terminal of the tenth level transistor is connected to the
N-1th level pull-down signal, the source terminal of the
tenth level transistor is connected to the second low direct
current voltage source, the drain terminal of the tenth level
transistor is connected to the Nth level common signal, the
gate terminal of the eleventh level transistor is connected to
the N-1th level pull-down signal, the source terminal of the
eleventh level transistor is connected to the second low
direct current voltage source, the drain terminal of the
eleventh level transistor is connected to the source terminal
of the twelfth transistor, the gate terminal of the twelfth
transistor is connected to the N-1th level clock signal line,
the drain terminal of the twelfth transistor is connected to the
gate terminal of the thirteenth level transistor and the source
terminal of the fourteenth level transistor, the source termi-
nal of the thirteenth level transistor is connected to the Nth
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level common signal, the drain terminals of the thirteenth
level transistor and the fourteenth level transistor are con-
nected to the direct current signaling source, the gate ter-
minal of the fourteenth transistor is connected to the N+2th
level clock signal line.

[0011] wherein the electric potential of the first low direct
current voltage source is smaller than the electric potential
of the second low direct current voltage source, the lower
electric potential of the N-1th level pull-down signal, the
Nth level pull-down signal are smaller than the electric
potential of the of the second low direct current voltage
source to block the leakage pathway of the Nth level
common signal through the ninth transistor, the tenth tran-
sistor, the eleventh transistor in the invalid period of the Nth
level scanning signal.

[0012] wherein the Nth level GOA unit received a first
clock signal, a second clock signal, a third clock signal, and
a fourth clock signal, and the first clock signal, the second
clock signal, the third clock signal, and the fourth clock
signal CK4 are timely valid in orderly during one working
period, wherein when the Nth level clock signal line is the
first clock signal, the N+2 clock signal line is the third clock
signal and the N-1 clock signal line is the fourth clock
signal.

[0013] In order to solve the technical problem, the another
technical approach of this application is: providing a liquid
crystal display having a GOA circuit, the GOA circuit
including a plurality of GOA unit connected in series,
wherein a Nth level GOA unit including a pull-up control
module, a pull-down module, a pull-up module, a pull-down
holding module and a leakage control module; the pull-up
control module including a first transistor, a gate terminal of
the first transistor is connected to a N-1th level pull-down
signal, a drain terminal of the first transistor is connected to
the first leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate terminal
signal; the pull-down module including a second transistor,
the gate terminal of the second transistor is connected to the
Nth levelgate terminal signal, the drain terminal of the
second transistor is connected to the Nth level clock signal
line, and the source terminal of the second transistor output
the Nth level pull-down signal; the pull-up module including
a third transistor, the gate terminal of the third transistor is
connected to the Nth levelgate terminal signal, the drain
terminal of the third transistor is connected to the Nth level
clock signal line, and the source terminal of the third
transistor output the Nth level scanning signal; the pull-
down holding module including a fifth transistor and a
eighth transistor, the gate terminal of the fifth transistor is
connected to the Nth level common signal, the drain termi-
nal of the fifth transistor is connected to the Nth level
pull-down signal, the source terminal of the fifth transistor
is connected to a first low direct current voltage source; and
the gate terminal of the eighth transistor is connected to the
Nth level common signal, the source terminal of the eighth
transistor is connected to the first low direct current voltage
source and the drain terminal of the eighth transistor is
connected to the Nth levelgate terminal signal. The leakage
control module is connected in series between the Nth level
gate terminal signal and the eighth transistor and/or between
the Nth level pull-down signal and the fifth transistor; a
second leakage control signal is to block the Nth level gate
terminal signal through the leakage pathway of the eighth
transistor and/or to block the Nth level pull-down signal
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through the leakage pathway of the fifth transistor in the
valid period of the Nth level scanning signal.

[0014] Wherein the leakage control module including a
fourth transistor and a seventh transistor, the gate terminal of
the fourth transistor is connected to the second leakage
control signal, the drain terminal of the fourth transistor is
connected to the direct current signaling source, the source
terminal of the fourth transistor is connected to the drain
terminal of the eighth transistor; the seventh transistor is
connected between the Nth levelgate terminal signal and the
drain terminal of the eighth transistor, the gate terminal of
the seventh transistor is connected to the Nth level common
signal, the drain terminal of the seventh transistor is con-
nected to the Nth levelgate terminal signal and the source
terminal of the seventh transistor is connected to the drain
terminal of the eighth transistor to block the Nth levelgate
terminal signal through the leakage pathway of the eighth
transistor in the valid period of the Nth level scanning signal.

[0015] wherein the second leakage control signal is the
Nth level pull-down signal. wherein the second leakage
control signal is the N-1th level gate terminal signal.
wherein the leakage control module further including a sixth
transistor, the sixth transistor is connected between the Nth
level pull-down signal and the drain terminal of the fifth
transistor, the gate terminal of the sixth transistor is con-
nected to the Nth level common signal, the drain terminal of
the sixth transistor is connected to the Nth level pull-down
signal, the source terminal of the sixth transistor is con-
nected to the drain terminal of the fifth transistor and the
source terminal of the fourth transistor to block the Nth level
pull-down signal through the leakage pathway of the fifth
transistor in the valid period of the Nth level scanning signal.

[0016] wherein the first leakage control signal is the N-1th
level gate terminal signal to block the Nth levelgate terminal
signal through the leakage pathway of the first transistor in
the valid period of the Nth level scanning signal.

[0017] wherein the Nth level GOA unit further including
a pull-down module, the pull-down module including a
ninth transistor, a tenth transistor, an eleventh transistor, a
twelfth transistor, a thirteenth transistor and a fourteenth
transistor; wherein the gate terminal of the ninth transistor is
connected to the Nth level pull-down signal, the source
terminal of the ninth transistor is connected to the a second
low direct current voltage source, the drain terminal of the
ninth transistor is connected to the Nth level common signal,
the gate terminal of the tenth transistor is connected to the
N-1th level pull-down signal, the source terminal of the
tenth transistor is connected to the second low direct current
voltage source, the drain terminal of the tenth transistor is
connected to the Nth level common signal, the gate terminal
of the eleventh transistor is connected to the N-1th level
pull-down signal, the source terminal of the eleventh tran-
sistor is connected to the second low direct current voltage
source, the drain terminal of the eleventh transistor is
connected to the source terminal of the twelfth transistor, the
gate terminal of the twelfth transistor is connected to the
N-1th level clock signal line, the drain terminal of the
twelfth transistor is connected to the gate terminal of the
thirteenth transistor and the source terminal of the fourteenth
transistor, the source terminal of the thirteenth transistor is
connected to the Nth level common signal, the drain termi-
nals of the thirteenth transistor and the fourteenth transistor
are connected to the direct current signaling source, the gate
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terminal of the fourteenth transistor is connected to the
N+2th level clock signal line.

[0018] wherein the electric potential of the first low direct
current voltage source is smaller than the electric potential
of the second low direct current voltage source, the lower
electric potential of the N-1th level pull-down signal, the
Nth level pull-down signal are smaller than the electric
potential of the of the second low direct current voltage
source to block the leakage pathway of the Nth level
common signal through the ninth transistor, the tenth tran-
sistor, the eleventh transistor in the invalid period of the Nth
level scanning signal.

[0019] Wherein the Nth level GOA unit received a first
clock signal, a second clock signal, a third clock signal, and
a fourth clock signal, and the first clock signal, the second
clock signal, the third clock signal, and the fourth clock
signal CK4 are timely valid in orderly during one working
period, wherein when the Nth level clock signal line is the
first clock signal, the N+2 clock signal line is the third clock
signal and the N-1 clock signal line is the fourth clock
signal.

[0020] The advantage of this application is by adding the
leakage control module between the Nth level gate terminal
signal and the eighth transistor and/or the Nth level pull-
down signal and the fifth transistor into the GOA circuit and
the liquid crystal display structure to achieving of leakage
blocking. In the valid period of the Nth level scanning
signal, the Nth level gate terminal signal through the leakage
pathway from the eighth transistor and/or the leakage path-
way through the Nth level pull-down signal through the fifth
transistor is blocked and enhance the stability of the GOA
circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The following detailed descriptions accompanying
drawings and the embodiment of the present invention make
the aspect of the present invention and the other beneficial
effect more obvious.

[0022] FIG. 1 is a schematic view illustrating the GOA
cireuit structure according to the present invention;

[0023] FIG. 2 is a circuit diagram of the GOA circuit
structure illustrated in FIG. 1 according to the first embodi-
ment of the present invention;

[0024] FIG. 3 is a timing diagram of the GOA circuit
structure illustrated in FIG. 1 according to the first embodi-
ment of the present invention;

[0025] FIG. 4 is a circuit diagram of the GOA circuit
structure illustrated in FIG. 1 according to the second
embodiment of the present invention;

[0026] FIG. 5 is a schematic view illustrating the liquid
crystal display structure according to the embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0027] The specific components or items are used in the
specification and claims. Those skilled in the art can use
other possible modifications and variations in the same
components or items. The specification and claim will not
distinguish the different terms to the items or components
but by the functions. Following is the detail description
illustrated by the figures and the embodiments.
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[0028] FIG. 1 is a schematic view illustrating the GOA
circuit structure according to the present invention. FIG. 1
illustrates a GOA circuit 10 includes a plurality of GOA unit
11 connected in series. The Nth level GOA unit 11 is used
and controlled by the first clock signal CK1, a second clock
signal CK2, a third clock signal CK3, a fourth clock signal
CK4 and the pull-down signal ST (N-1), output the scan-
ning signal G (N) to charge the Nth level horizontal scanning
line in the corresponding display zone. Wherein the first
clock signal CK1, the second clock signal CK2, the third
clock signal CK3, the fourth clock signal CK4 are timely
working accordingly in one valid period, in other words, the
first clock signal CK1, the second clock signal CK2, the
third clock signal CK3, the fourth clock signal CK4 are in
high electrical potential accordingly in one valid period. And
the transistors in the GOA circuit are IGZO TFT.

[0029] FIG. 2 is a circuit diagram of the GOA circuit
structure illustrated in FIG. 1 according to the first embodi-
ment of the present invention. As illustrated in FIG. 2, the
Nth level COA unit 11 includes a pull-up control module
100, a pull-down module 200, a pull-up module 300, pull-
down holding module 400, a leakage control module 500
and a pull-down module 600.

[0030] The pull-up control module 100 includes a first
transistor T1, the gate terminal of the first transistor T1 is
connected to the N-1th level pull-down signal. The drain
terminal of the first transistor T1 is connected to the first
leakage control signal. The source terminal of the first
transistor T1 is connected to the Nth levelgate terminal
signalQ (N). In this embodiment, the first leakage control
signal is the N-1th levelgate terminal signalQ (N-1).
Wherein in the valid period of the Nth level scanning
signalG (N), the N-1th levelgate terminal signal is in high
electric potential to make the drain terminal of the first
transistor T1 in high electric potential and the Vgs of the first
transistor T1 small than 0 to block the leakage pathway of
the Nth levelgate terminal signalQ (N) through the first
transistor T1.

[0031] The pull-down module 200 includes a second tran-
sistor T2. The gate terminal of the second transistor T2 is
connected to the Nth levelgate terminal signalQ (N), the
drain terminal of the second transistor T2 is connected to the
Nth level clock signal line CKn, and the source terminal of
the second transistor T2 outputs the Nth level pull-down
signal ST (N).

[0032] The pull-up module 300 includes a third transistor
T3, the gate terminal of the third transistor T3 is connected
to the Nth levelgate terminal signalQ (N), the drain terminal
of the third transistor T3 is connected to the Nth level clock
signal line CKn, and the source terminal of the third tran-
sistor T3 output the Nth level scanning signal G (N).
[0033] The pull-down holding module 400 includes a fifth
transistor T5 and a eighth transistor T8. The gate terminal of
the fifth transistor T5 is connected to the Nth level common
signalP (N), the drain terminal of the fifth transistor T5 is
connected to the Nth level pull-down signal ST (N), the
source terminal of the fifth transistor TS is connected to a
first low direct current voltage source (VGL1). The gate
terminal of the eighth transistor T8 is connected to the Nth
level common signalP (N), the source terminal of the eighth
transistor T8 is connected to the first low direct current
voltage source (VGL1) and the drain terminal of the eighth
transistor T8 is connected to the Nth levelgate terminal

signalQ (N).
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[0034] Wherein in the valid period of the Nth level scan-
ning signal G (N), because of the Vgs of the fifth transistor
T5 is equal to 0, the Nth level pull-down signal ST (N) is
leakage through the fifth transistor T5, and the Nth level
pull-down signal ST (N) cannot reach the high electric level.
In the meantime, because of the Vgs of the eighth transistor
T8 is equal to 0, the Nth levelgate terminal signalQ (N) is
leakage through the eighth transistor T8, and the Nth lev-
elgate terminal signalQ (N) cannot reach the high electric
level.

[0035] In order to solve the problem mentioned above, the
leakage control module 500 is connected in series between
the pull-down holding circuits 400, the Nth level pull-down
signal ST (N) and the Nth level gate terminal signal Q (N).
By the second leakage control signal to block the Nth level
gate terminal signal Q (N) through the leakage pathway of
the eighth transistor T8 and the Nth level pull-down signal
ST (N) through the leakage pathway of the fifth transistor
T5.

[0036] To more specific, the leakage control module 500
includes a fourth transistor T4, a sixth transistor T6 and a
seventh transistor T7. The gate terminal of the fourth tran-
sistor T4 is connected to the second leakage control signal,
the drain terminal of the fourth transistor T4 is connected to
the direct current signaling source VGIL, the source terminal
of the fourth transistor T4 is connected to the drain terminal
of the eighth transistor T8, the sixth transistor T6 is con-
nected between the Nth level pull-down signal ST (N) and
the drain terminal of the fifth transistor T5. The gate terminal
of the sixth transistor T6 is connected to the Nth level
common signalP (N), the drain terminal of the sixth tran-
sistor T6 is connected to the Nth level pull-down signal ST
(N). The source terminal of the sixth transistor T6 is con-
nected to the drain terminal of the fifth transistor T5 and the
source terminal of the fourth transistor T4. The seventh
transistor T7 is connected between the Nth levelgate termi-
nal signalQ (N) and the drain terminal of the eighth tran-
sistor T8. The gate terminal of the seventh transistor T7 is
connected to the Nth level common signalP (N), the drain
terminal of the seventh transistor T7 is connected to the Nth
levelgate terminal signalQ (N) and the source terminal of the
seventh transistor T7 is connected to the drain terminal of
the eighth transistor T8. In this embodiment, the second
leakage control signal is a Nth level pull-down signal ST
).

[0037] Wherein in the valid period of the Nth level scan-
ning signal G (N), the Nth level clock signal line CKn is
from low electric level to high electric level. The Nth level
pull-down signal ST (N) and the Nth levelgate terminal
signalQ (N) is output in a high electric level. The Nth level
pull-down signal ST (N) and the Nth level gate terminal
signal Q (N) is output in a high electric level. The drain
terminals of the sixth transistor T6 and the seventh transistor
T7 is effected by the fourth transistor T4 to a high electric
level and the Vgs of the sixth transistor T6 and the seventh
transistor T7 is smaller than 0 to block the Nth levelgate
terminal signalQ (N) of the leakage pathway through the
eighth transistor T8 and the Nth level pull-down signal ST
(N) of the leakage pathway through the fifth transistor T5.
[0038] Those skilled in the art can understand, in the
embodiment, the leakage control module 500 includes the
fourth transistor T4, the sixth transistor T6 and the seventh
transistor T7 to block the Nth levelgate terminal signalQ (N)
of the leakage pathway through the eighth transistor T8 and
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the Nth level pull-down signal ST (N) of the leakage
pathway through the fifth transistor T5. In other embodi-
ment, the leakage control module 500 can only include the
fourth transistor T4 and the sixth transistor T6 to block the
Nth levelgate terminal signalQ (N) of the leakage pathway
through the fifth transistor T5. Besides the leakage control
module 500 can only include the fourth transistor T4 and the
seventh transistor T7 to block the Nth levelgate terminal
signalQ (N) of the leakage pathway through the eighth
transistor T8.

[0039] The pull-down circuit 600 includes a ninth transis-
tor T9, a tenth transistor T10, an eleventh transistor T11, a
twelfth transistor T12, a thirteenth transistor T13 and a
fourteenth transistor T14. Wherein the gate terminal of the
ninth transistor T9 is connected to the Nth pull-down signal
ST (N), the source terminal of the ninth transistor T9 is
connected to the a second low direct current voltage source
(VGL2). The drain terminal of the ninth transistor T9 is
connected to the Nth level common signal P (N), the gate
terminal of the tenth transistor T10 is connected to the N-1th
level pull-down signal ST (N-1), the source terminal of the
tenth transistor T10 is connected to the second low direct
current voltage source (VGL2), the drain terminal of the
tenth transistor T10 is connected to the Nth level common
signal P (N). The gate terminal of the eleventh transistor T11
is connected to the N-1th level pull-down signal ST (N-1),
the source terminal of the eleventh transistor T11 is con-
nected to the second low direct current voltage source
(VGL2). The drain terminal of the eleventh transistor T11 is
connected to the source terminal of the twelfth transistor
T12, the gate terminal of the twelfth transistor T12 is
connected to the N-1th level clock signal line CKn-1. The
drain terminal of the twelfth transistor T12 is connected to
the gate terminal of the thirteenth transistor T13 and the
source terminal of the fourteenth transistor T14, the source
terminal of the thirteenth transistor T13 is connected to the
Nth level common signal P (N), the drain terminals of the
thirteenth transistor T13 and the fourteenth transistor T14
are connected to the direct current signaling source VGL, the
gate terminal of the fourteenth transistor T14 is connected to
the N+2th level clock signal line CKn+2.

[0040] In this embodiment, the electric potential of the
first low direct current voltage source (VGL1) is smaller
than the electric potential of the second low direct current
voltage source (VGL2). The lower electric potential of the
N-1th level pull-down signal ST (N-1), the Nth level
pull-down signal ST (N) are smaller than the electric poten-
tial of the of the second low direct current voltage source
(VGL2) and makes the Nth level pull-down signal ST (N) in
an invalid period and the Nth level common signal P (N) in
the high electric potential period, the Vgs of the ninth
transistor T9, the tenth transistor T10, the eleventh transistor
T11 are smaller than 0 to block the leakage pathway of the
Nth common signal P (N) through the ninth transistor T9, the
tenth transistor T10, the eleventh transistor T11 to maintain
the Nth common signal P (N) in a high electric potential.
[0041] In this embodiment, when the Nth level clock
signal line CKn is in first clock signal CK1, the N+2th level
clock signal line CKn+2 is in third clock signal CK3, the
N-1th level clock signal line CKn-1 is in fourth clock signal
CK4.

[0042] In one preferred embodiment, the Nth level GOA
unit 11 further includes a filter capacitor C1 and a bootstrap
capacitor C2. One terminal of the filter capacitor C1 is
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connected to the Nth level common signal P (N), another
terminal of the filter capacitor C1 is connected to the second
low direct current voltage source (VGL2). One terminal of
the bootstrap capacitor C2 is connected to the Nth level gate
terminal signal Q (N), another terminal of the bootstrap
capacitor C2 is connected to the Nth level pull-down signal
ST (N).

[0043] Referring to FIG. 3, it is a timing diagram of the
GOA circuit structure. As illustrated in FIG. 3, the valid
period of the Nth level GOA includes:

[0044] In the T1 stage, the N-1th level pull-down signal
ST (N-1) and the N-1 gate terminal signal Q (N-1) is in high
electric potential, the first transistor T1, the second transistor
T2 and the third transistor T3 are open and make the Nth
levelgate terminal signalQ (N) in high electric potential. The
tenth transistor T10, the eleventh transistor T11 and the
twelfth transistor T12 are open, and the thirteenth transistor
T13 is close to make the Nth level common signal P (N) in
a low electric potential.

[0045] In the T2 stage, the Nth level clock signal line CKn
so as the first clock signal CK1 is from a low electric
potential to a high electric potential, the Nth level pull-down
signal ST (N) output a high electric potential to drive the
N+1 GOA unit, and the Nth levelgate terminal signalQ (N)
output a high electric potential to charge the Nth level
horizontal scanning line in the corresponding display zone.
In the meantime, the drain terminal of the first transistor T1
input the N-1 gate terminal signalQ (N-1) is in a high
electric potential to make the Vgs of the first transistor T1
smaller than O to block the Nth levelgate terminal signalQ
(N) from the leakage pathway of the first transistor T1. The
drain terminals of the sixth transistor T6 and the seventh
transistor T7 are in a high electric potential to make the Vgs
of the sixth transistor T6 and the seventh transistor T7
smaller than O to block the Nth levelgate terminal signalQ
(N) from the leakage pathway of the eighth transistor T8 and
block the Nth level pull-down signal ST (N) from the
leakage pathway of the fifth transistor T5.

[0046] In the T3 stage, the Nth level clock signal line CKn
so as the first clock signal CK1 is from a high electric
potential to alow electric potential. In the meantime, the Nth
levelgate terminal signalQ (N) is in a high electric potential
and the Nth level common P (N) in a low electric potential.
[0047] In the T4 stage, the N+2th level clock signal line
CKn+2 so as the third clock signal CK3 is in a high electric
potential, the thirteenth transistor T13 and the fourteenth
transistor T14 are open and make the Nth level common
signal P (N) in high electric potential. The fifth transistor T5,
the sixth transistor T6, the seventh transistor T7 and the
eighth transistor T8 are open to make the Nth level pull-
down signal ST (N) and the Nth level common signal Q (N)
in a low electric potential. In the meantime, the electric
potential of the first low direct current voltage source
(VGL1) is smaller than the electric potential of the second
low direct current voltage source (VGL2). The lower electric
potential of the N-1th level pull-down signal ST (N-1), the
Nth level pull-down signal ST (N) are smaller than the
electric potential of the of the second low direct current
voltage source (VGL2) and makes the Vgs of the ninth
transistor T9, the tenth transistor T10 and the eleventh
transistor T11 are smaller than O to block the leakage
pathway of the Nth level common signal P (N) through the
ninth transistor T9, the tenth transistor T10 and the eleventh
transistor T11.
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[0048] FIG. 4 is a circuit diagram of the GOA circuit
structure illustrated in FIG. 1 according to the second
embodiment of the present invention. As the second embodi-
ment illustrated in FIG. 4, the difference between the first
embodiments illustrated in FIG. 2 is as followed. The gate
terminal of the fourth transistor T4 illustrated in FIG. 4 is
connected to the N-1th level gate terminal signal Q (N-1)
and the gate terminal of the fourth transistor T4 illustrated in
FIG. 2 is connected to the Nth level pull-down signal ST
(N).

[0049] Wherein in the T1 stage illustrated in FIG. 3, since
the N-1th level gate terminal signal Q (N-1) connected to
the gate terminal of the fourth transistor T4 is in a high
electric potential to make the Vgs of the seventh transistor
T7 smaller than 0 and the Nth levelgate terminal signalQ (N)
becomes a high electric potential to block the leakage
pathway through the Nth levelgate terminal signalQ (N)
usually.

[0050] FIG. 5 is a schematic view illustrating the liquid
crystal display structure according to the embodiment of the
present invention. As illustrated in FIG. 5, the liquid crystal
display structure includes the GOA circuit 10 mentioned
above.

[0051] The advantage of this application is by adding the
leakage control module between the Nth level gate terminal
signal and the eighth transistor T8 and/or the Nth level
pull-down signal and the fifth transistor T3 into the GOA
circuit and the liquid crystal display structure to achieving of
leakage blocking. In the valid period of the Nth level
scanning signal, the Nth level gate terminal signal through
the leakage pathway from the eighth transistor T8 and/or the
leakage pathway through the Nth level pull-down signal
through the fifth transistor T5 is blocked and enhance the
stability of the GOA circuit.

[0052] It will be apparent to those having ordinary skill in
the art that various modifications and variations can be made
to the devices in accordance with the present disclosure
without departing from the scope or spirit of the disclosure.
In view of the foregoing, it is intended that the present
disclosure covers modifications and variations of this dis-
closure provided they fall within the scope of the following
claims and their equivalents.

[0053] Although the drawings and the illustrations above
are corresponding to the specific embodiments individually,
the element, the practicing method, the designing principle,
and the technical theory can be referred, exchanged, incor-
porated, collocated, coordinated except they are conflicted,
incompatible, or hard to be put into practice together.
[0054] Although the present application has been
explained above, it is not the limitation of the range, the
sequence in practice, the material in practice, or the method
in practice. Any modification or decoration for present
application is not detached from the spirit and the range of
such.

What is claimed is:

1. A GOA circuit for liquid crystal display, the GOA
circuit comprising a plurality of GOA unit connected in
series. wherein a Nth level GOA unit including a pull-up
control module, a pull-down module, a pull-up module, a
pull-down holding module and a leakage control module;

wherein the pull-up control module including a first

transistor, a gate terminal of the first transistor is
connected to a N-1th level pull-down signal, a drain
terminal of the first transistor is connected to the first
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leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate termi-
nal signal;

wherein the pull-down module including a second tran-
sistor, the gate terminal of the second transistor is
connected to the Nth levelgate terminal signal, the
drain terminal of the second transistor is connected to
the Nth level clock signal line, and the source terminal
of the second transistor output the Nth level pull-down
signal,

wherein the pull-up module including a third transistor,
the gate terminal of the third transistor is connected to
the Nth levelgate terminal signal, the drain terminal of
the third transistor is connected to the Nth level clock
signal line, and the source terminal of the third tran-
sistor output the Nth level scanning signal;

wherein the pull-down holding module including a fifth
transistor and a eighth transistor, the gate terminal of
the fifth transistor is connected to the Nth level com-
mon signal, the drain terminal of the fifth transistor is
connected to the Nth level pull-down signal, the source
terminal of the fifth transistor is connected to a first low
direct current voltage source; and the gate terminal of
the eighth transistor is connected to the Nth level
common signal, the source terminal of the eighth
transistor is connected to the first low direct current
voltage source and the drain terminal of the eighth
transistor is connected to the Nth levelgate terminal
signal,

wherein the leakage control module is connected in series
between the Nth level gate terminal signal and the
eighth transistor and/or between the Nth level pull-
down signal and the fifth transistor; in the valid period
of the Nth level scanning signal, a second leakage
control signal is to block the Nth level gate terminal
signal through the leakage pathway of the eighth tran-
sistor and/or to block the Nth level pull-down signal
through the leakage pathway of the fifth transistor;

wherein the leakage control module further including a
fourth transistor and a seventh transistor, the gate
terminal of the fourth transistor is connected to the
second leakage control signal, the drain terminal of the
fourth transistor is connected to the direct current
signaling source, the source terminal of the fourth
transistor is connected to the drain terminal of the
eighth transistor; the seventh transistor is connected
between the Nth levelgate terminal signal and the drain
terminal of the eighth transistor, the gate terminal of the
seventh transistor is connected to the Nth level com-
mon signal, the drain terminal of the seventh transistor
is connected to the Nth levelgate terminal signal and
the source terminal of the seventh transistor is con-
nected to the drain terminal of the eighth transistor to
block the Nth levelgate terminal signal through the
leakage pathway of the eighth transistor in the valid
period of the Nth level scanning signal;

wherein the first leakage control signal is the N-1th level
gate terminal signal and to block the Nth levelgate
terminal signal through the leakage pathway of the first
transistor in the valid period of the Nth level scanning
signal.

2. The GOA circuit according to claim 1, wherein the

second leakage control signal is the Nth level pull-down
signal.
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3. A GOA circuit for liquid crystal display, the GOA
circuit comptising a plurality of GOA unit connected in
series, wherein a Nth level GOA unit including a pull-up
control module, a pull-down module, a pull-up module, a
pull-down holding module and a leakage control module;

wherein the pull-up control module including a first

transistor, a gate terminal of the first transistor is
connected to a N-1th level pull-down signal, a drain
terminal of the first transistor is connected to the first
leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate termi-
nal signal,

wherein the pull-down module including a second tran-

sistor, the gate terminal of the second transistor is
connected to the Nth levelgate terminal signal, the
drain terminal of the second transistor is connected to
the Nth level clock signal line, and the source terminal
of the second transistor output the Nth level pull-down
signal;

wherein the pull-up module including a third transistor,

the gate terminal of the third transistor is connected to
the Nth levelgate terminal signal, the drain terminal of
the third transistor is connected to the Nth level clock
signal line, and the source terminal of the third tran-
sistor output the Nth level scanning signal;

wherein the pull-down holding module including a fifth

transistor and a eighth transistor, the gate terminal of
the fifth transistor is connected to the Nth level com-
mon signal, the drain terminal of the fifth transistor is
connected to the Nth level pull-down signal, the source
terminal of the fifth transistor is connected to a first low
direct current voltage source; and the gate terminal of
the eighth transistor is connected to the Nth level
common signal, the source terminal of the eighth
transistor is connected to the first low direct current
voltage source and the drain terminal of the eighth
transistor 1s connected to the Nth levelgate terminal
signal;

wherein the leakage control module is connected in series

between the Nth level gate terminal signal and the
eighth transistor and/or between the Nth level pull-
down signal and the fifth transistor; in the valid period
of the Nth level scanning signal, a second leakage
control signal is to block the Nth level gate terminal
signal through the leakage pathway of the eighth tran-
sistor and/or to block the Nth level pull-down signal
through the leakage pathway of the fifth transistor.

4. The GOA circuit according to claim 3, wherein the
leakage control module further including a fourth transistor
and a seventh transistor, the gate terminal of the fourth
transistor is connected to the second leakage control signal,
the drain terminal of the fourth transistor is connected to the
direct current signaling source, the source terminal of the
fourth transistor is connected to the drain terminal of the
eighth transistor; the seventh transistor is connected between
the Nth levelgate terminal signal and the drain terminal of
the eighth transistor, the gate terminal of the seventh tran-
sistor is connected to the Nth level common signal, the drain
terminal of the seventh transistor is connected to the Nth
levelgate terminal signal and the source terminal of the
seventh transistor is connected to the drain terminal of the
eighth transistor to block the Nth levelgate terminal signal
through the leakage pathway of the eighth transistor in the
valid period of the Nth level scanning signal.
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5. The GOA circuit according to claim 4, wherein the
second leakage control signal is the Nth level pull-down
signal.

6. The GOA circuit according to claim 4, wherein the
second leakage control signal is the N-1th level gate ter-
minal signal.

7. The GOA circuit according to claim 4, wherein the
leakage control module further comprising a sixth transistor,
wherein the sixth transistor is connected between the Nth
level pull-down signal and the drain terminal of the fifth
transistor, the gate terminal of the sixth transistor is con-
nected to the Nth level common signal, the drain terminal of
the sixth transistor is connected to the Nth level pull-down
signal, the source terminal of the sixth transistor is con-
nected to the drain terminal of the fifth transistor and the
source terminal of the fourth transistor to block the Nth level
pull-down signal through the leakage pathway of the fifth
transistor in the valid period of the Nth level scanning signal.

8. The GOA circuit according to claim 3, wherein the first
leakage control signal is the N-1th level gate terminal signal
to block the Nth levelgate terminal signal through the
leakage pathway of the first transistor in the valid period of
the Nth level scanning signal.

9. The GOA circuit according to claim 3, wherein the Nth
level GOA unit further comprising a pull-down module, the
pull-down module comprising a ninth transistor, a tenth
transistor, an eleventh transistor, a twelfth transistor, a
thirteenth transistor and a fourteenth transistor; wherein the
gate terminal of the ninth transistor is connected to the Nth
level pull-down signal, the source terminal of the ninth
transistor is connected to the a second low direct current
voltage source, the drain terminal of the ninth transistor is
connected to the Nth level common signal, the gate terminal
of the tenth transistor is connected to the N-1th level
pull-down signal, the source terminal of the tenth transistor
is connected to the second low direct current voltage source,
the drain terminal of the tenth transistor is connected to the
Nth level common signal, the gate terminal of the eleventh
transistor is connected to the N-1th level pull-down signal,
the source terminal of the eleventh transistor is connected to
the second low direct current voltage source, the drain
terminal of the eleventh transistor is connected to the source
terminal of the twelfth transistor, the gate terminal of the
twelfth transistor is connected to the N-1th level clock
signal line, the drain terminal of the twelfth transistor is
connected to the gate terminal of the thirteenth transistor and
the source terminal of the fourteenth transistor, the source
terminal of the thirteenth transistor is connected to the Nth
level common signal, the drain terminals of the thirteenth
transistor and the fourteenth transistor are connected to the
direct current signaling source, the gate terminal of the
fourteenth transistor is connected to the N+2th level clock
signal line.

10. The GOA circuit according to claim 9, wherein the
electric potential of the first low direct current voltage
source is smaller than the electric potential of the second low
direct current voltage source, the lower electric potential of
the N-1th level pull-down signal, the Nth level pull-down
signal are smaller than the electric potential of the of the
second low direct current voltage source to block the leak-
age pathway of the Nth level common signal through the
ninth transistor, the tenth transistor, the eleventh transistor in
the invalid period of the Nth level scanning signal.
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11. The GOA circuit according to claim 9, the Nth level
GOA unit received a first clock signal, a second clock signal,
a third clock signal, and a fourth clock signal, and the first
clock signal, the second clock signal, the third clock signal,
and the fourth clock signal CK4 are timely valid in orderly
during one working period, wherein when the Nth level
clock signal line is the first clock signal, the N+2 clock
signal line is the third clock signal and the N-1 clock signal
line is the fourth clock signal.

12. A liquid crystal display having a GOA circuit, the
GOA circuit comprising a plurality of GOA unit connected
in series, wherein a Nth level GOA unit including a pull-up
control module, a pull-down module, a pull-up module, a
pull-down holding module and a leakage control module;

wherein the pull-up control module including a first

transistor, a gate terminal of the first transistor is
connected to a N-1th level pull-down signal, a drain
terminal of the first transistor is connected to the first
leakage control signal and the source terminal of the
first transistor is connected to the Nth levelgate termi-
nal signal;

wherein the pull-down module including a second tran-

sistor, the gate terminal of the second transistor is
connected to the Nth levelgate terminal signal, the
drain terminal of the second transistor is connected to
the Nth level clock signal line, and the source terminal
of the second transistor output the Nth level pull-down
signal,

wherein the pull-up module including a third transistor,

the gate terminal of the third transistor is connected to
the Nth levelgate terminal signal, the drain terminal of
the third transistor is connected to the Nth level clock
signal line, and the source terminal of the third tran-
sistor output the Nth level scanning signal;

wherein the pull-down holding module including a fifth

transistor and a eighth transistor, the gate terminal of
the fifth transistor is connected to the Nth level com-
mon signal, the drain terminal of the fifth transistor is
connected to the Nth level pull-down signal, the source
terminal of the fifth transistor is connected to a first low
direct current voltage source; and the gate terminal of
the eighth transistor is connected to the Nth level
common signal, the source terminal of the eighth
transistor is connected to the first low direct current
voltage source and the drain terminal of the eighth
transistor is connected to the Nth levelgate terminal
signal,

wherein the leakage control module is connected in series

between the Nth level gate terminal signal and the
eighth transistor and/or between the Nth level pull-
down signal and the fifth transistor; in the valid period
of the Nth level scanning signal, a second leakage
control signal is to block the Nth level gate terminal
signal through the leakage pathway of the eighth tran-
sistor and/or to block the Nth level pull-down signal
through the leakage pathway of the fifth transistor.

13. The liquid crystal display according to claim 12,
wherein the leakage control module further including a
fourth transistor and a seventh transistor, the gate terminal of
the fourth transistor is connected to the second leakage
control signal, the drain terminal of the fourth transistor is
connected to the direct current signaling source, the source
terminal of the fourth transistor is connected to the drain
terminal of the eighth transistor; the seventh transistor is

Jun. 8, 2017

connected between the Nth levelgate terminal signal and the
drain terminal of the eighth transistor, the gate terminal of
the seventh transistor is connected to the Nth level common
signal, the drain terminal of the seventh transistor is con-
nected to the Nth levelgate terminal signal and the source
terminal of the seventh transistor is connected to the drain
terminal of the eighth transistor to block the Nth levelgate
terminal signal through the leakage pathway of the eighth
transistor in the valid period of the Nth level scanning signal.

14. The liquid crystal display according to claim 13,
wherein the second leakage control signal is the Nth level
pull-down signal.

15. The liquid crystal display according to claim 13,
wherein the second leakage control signal is the N-1th level
gate terminal signal.

16. The liquid crystal display according to claim 13,
wherein the leakage control module further comprising a
sixth transistor, wherein the sixth transistor is connected
between the Nth level pull-down signal and the drain
terminal of the fifth transistor, the gate terminal of the sixth
transistor is connected to the Nth level common signal, the
drain terminal of the sixth transistor is connected to the Nth
level pull-down signal, the source terminal of the sixth
transistor is connected to the drain terminal of the fifth
transistor and the source terminal of the fourth transistor to
block the Nth level pull-down signal through the leakage
pathway of the fifth transistor in the valid period of the Nth
level scanning signal.

17. The liquid crystal display according to claim 12,
wherein the first leakage control signal is the N-1th level
gate terminal signal to block the Nth levelgate terminal
signal through the leakage pathway of the first transistor in
the valid period of the Nth level scanning signal.

18. The liquid crystal display according to claim 12,
wherein the Nth level GOA unit further comprising a
pull-down module, the pull-down module comprising a
ninth transistor, a tenth transistor, an eleventh transistor, a
twelfth transistor, a thirteenth transistor and a fourteenth
transistor; wherein the gate terminal of the ninth transistor is
connected to the Nth level pull-down signal, the source
terminal of the ninth transistor is connected to the a second
low direct current voltage source, the drain terminal of the
ninth transistor is connected to the Nth level common signal,
the gate terminal of the tenth transistor is connected to the
N-1th level pull-down signal, the source terminal of the
tenth transistor is connected to the second low direct current
voltage source, the drain terminal of the tenth transistor is
connected to the Nth level common signal, the gate terminal
of the eleventh transistor is connected to the N-1th level
pull-down signal, the source terminal of the eleventh level
transistor is connected to the second low direct current
voltage source, the drain terminal of the eleventh transistor
1s connected to the source terminal of the twelfth transistor,
the gate terminal of the twelfth transistor is connected to the
N-1th level clock signal line, the drain terminal of the
twelfth transistor is connected to the gate terminal of the
thirteenth transistor and the source terminal of the fourteenth
transistor, the source terminal of the thirteenth transistor is
connected to the Nth level common signal, the drain termi-
nals of the thirteenth transistor and the fourteenth transistor
are connected to the direct current signaling source, the gate
terminal of the fourteenth transistor is connected to the
N+2th level clock signal line.
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19. The liquid crystal display according to claim 18,
wherein the electric potential of the first low direct current
voltage source is smaller than the electric potential of the
second low direct current voltage source, the lower electric
potential of the N-1th level pull-down signal, the Nth level
pull-down signal are smaller than the electric potential of the
of the second low direct current voltage source to block the
leakage pathway of the Nth level common signal through the
ninth transistor, the tenth transistor, the eleventh transistor in
the invalid period of the Nth level scanning signal.

20. The liquid crystal display according to claim 18, the
Nth level GOA unit received a first clock signal, a second
clock signal, a third clock signal, and a fourth clock signal,
and the first clock signal, the second clock signal, the third
clock signal, and the fourth clock signal CK4 are timely
valid in orderly during one working period, wherein when
the Nth level clock signal line is the first clock signal, the
N+2 clock signal line is the third clock signal and the N-1
clock signal line is the fourth clock signal.

I I T T
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