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7) ABSTRACT

A GOA circuit comprising GOA units and a liquid crystal
display are disclosed. The N-staged GOA units charge the
Nth-staged horizontal scanning line in the display region,
and comprise N-staged pull-up control circuits, N-staged
pull-up circuits, N-staged transfer circuits, N-staged pull-
down circuits, and N-staged pull-down holding circuits. The
N-staged pull-up circuits turn on when the Nth-staged gate
signal point is at a high voltage level, receive a first clock
signal and charge the N-staged horizontal scanning lines
when the first clock signal is at a high voltage level. The
N-staged transfer circuits receive a second clock signal
when the Nth-staged gate signal point is at the high voltage
level and output N-staged transfer signals to control the
operation of the (N+1)-staged GOA units. The disclosure
may ensure the scanning lines in the GOA circuit to be better
charged for facilitating normal operation for each point in
the circuit.
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GOA CIRCUIT AND LIQUID CRYSTAL

DISPLAY
BACKGROUND
[0001] 1. Technical Field
[0002] The disclosure is related to the technology field for

the liquid crystal display, and more particular to a GOA
circuit and a liquid crystal display.

[0003] 2. Related Art

[0004] Among displays with small size and high resolu-
tion, it is known to the public that LTPS (Low Temperature
Poly-Silicon) technology has been widely adopted due to the
high mobility and stability. However, the low yield rate for
LTPS displays has greatly perplexed the panel manufactures.
In this respect, the array test is a necessary and prompt
approach to monitor each manufacturing process.

[0005] With the development of LTPS semi-conductor
thin film transistors, due to the ultra-high carrier mobility of
the LTPS semi-conductor thin film transistors, correspond-
ing peripheral integrated circuits for panels have become the
focus of everyone’s attention. And a lot of people are
devoted into the related technology research for System on
Panel (SOP), and it gradually becomes a reality.

[0006] Although the LTPS semi-conductor thin film tran-
sistors have higher carrier mobility, the threshold voltage is
lower (unusually around 0 volt), and the swing of the
threshold region is small. In the off state of the GOA circuit,
many elements operate close to Vth or higher to Vth. This
increases the difficulty on the design of the LTPS GOA
circuit. Many scanning-driving circuits applied for amor-
phous silicon semiconductors may not be applied easily to
LTPS TFT-LCD. Some functional problems exist. This
would directly result in malfunction on the IGZO GOA
circuit. Therefore, the affection caused by such elements on
the GOA circuit need to be considered when designing the
circuit.

SUMMARY

[0007] The technical problem mainly solved by the pres-
ent disclosure is to provide a GOA circuit and a liquid crystal
display to ensure the scanning lines in the GOA circuit to be
better charged for facilitating normal operation for each
point in the circuit.

[0008] In order to solve the above technical problem, one
technical solution adopted by the present disclosure is to
provide a GOA circuit, A GOA circuit for a liquid crystal
display, the GOA circuit comprising a plurality of GOA
units, the N-staged GOA units charging the Nth-staged
horizontal scanning line in the display region, the N-staged
GOA units comprising N-staged pull-up control circuits,
N-staged pull-up circuits, N-staged transfer circuits,
N-staged pull-down circuits, and N-staged pull-down hold-
ing circuits; wherein the N-staged pull-up circuits and the
N-staged pull-down holding circuits connect to the Nth-
staged gate signal point and the Nth-staged horizontal scan-
ning line respectively, the N-staged pull-up control circuits,
the N-staged pull-down circuits, and the N-staged transfer
circuits connect to the Nth-staged gate signal point; wherein
the N-staged pull-up circuits turn on when the Nth-staged
gate signal point is at a high voltage level, receive a first
clock signal and charge the N-staged horizontal scanning
lines when the first clock signal is at a high voltage level,
wherein the N-staged transfer circuits receive a second clock
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signal when the Nth-staged gate signal point is at the high
voltage level and output N-staged control circuits to control
the operation of the (N+1)-staged GOA units; wherein the
pulse width of the second clock signal is greater than the
pulse width of the first clock signal; wherein the N-staged
pull-down holding circuits comprise: a first transistor having
a gate and a drain connected to a direct current high voltage;
a second transistor having a gate connected to the source of
the first transistor, a drain connected to the direct current
high voltage, and a source connected to a first common
point; a third transistor having a gate connected to the
Nth-staged gate signal point, a drain connected to the source
of the first transistor, and a source connected to the first
direct current low voltage; a fourth transistor having a gate
connected to the Nth-staged gate signal point and a drain
connected to the common point; a fifth transistor having a
gate connected to the Nth-staged gate signal point and a
drain connected to the common point; a sixth transistor
having a gate connected to the source of the fourth transistor,
a drain connected to the source of the fifth transistor and a
source connected to the third direct current low voltage; a
seventh transistor having a gate connected to the source of
the fourth transistor, and a source connected to the third
direct current low voltage; an eighth transistor having a gate
and a drain connected to the direct current high voltage; a
ninth transistor having a gate connected to the source of the
eighth transistor, a drain connected to the direct current high
voltage and a source connected to the source of the fifth
transistor; a tenth transistor having a gate connected to the
common point, a drain connected to the Nth-staged gate
signal point, and a source connected to the second direct
current low voltage; and an eleventh transistor having a gate
connected to the common point, a drain connected to the
Nth-staged horizontal scanning line and a source connected
to the second direct current low voltage; wherein the first
direct current low voltage is grater than the second direct
current low voltage, and the second direct current low
voltage is greater than the third direct current low voltage;
wherein the N-staged transfer circuits comprise N-staged
bootstrap capacitors; wherein the N-staged bootstrap capaci-
tors are connected between the Nth-staged gate signal points
and the Nth-staged horizontal scanning line.

[0009] In order to solve the above technical problem,
another technical solution adopted by the present disclosure
is to provide a GOA circuit, the GOA circuit comprising a
plurality of GOA units, the N-staged GOA units charging the
Nth-staged horizontal scanning line in the display region,
the N-staged GOA units comprising N-staged pull-up con-
trol circuits, N-staged pull-up circuits, N-staged transfer
circuits, N-staged pull-down circuits, and N-staged pull-
down holding circuits; wherein the N-staged pull-up circuits
and the N-staged pull-down holding circuits connect to the
Nth-staged gate signal point and the Nth-staged horizontal
scanning line respectively, the N-staged pull-up control
circuits, the N-staged pull-down circuits, and the N-staged
transfer circuits connect to the Nth-staged gate signal point;
wherein the N-staged pull-up circuits turn on when the
Nth-staged gate signal point is at a high voltage level,
receive a first clock signal and charge the N-staged hori-
zontal scanning lines when the first clock signal is at a high
voltage level, wherein the N-staged transfer circuits receive
a second clock signal when the Nth-staged gate signal point
is at the high voltage level and output N-staged transfer
signals to control the operation of the (N+1)-staged GOA
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units; wherein the pulse width of the second clock signal is
greater than the pulse width of the first clock signal.

[0010] In one embodiment, the N-staged pull-down hold-
ing circuits comprise: a first transistor having a gate and a
drain connected to a direct current high voltage; a second
transistor having a gate connected to the source of the first
transistor, a drain connected to the direct current high
voltage, and a source connected to a first common point; a
third transistor having a gate connected to the Nth-staged
gate signal point, a drain connected to the source of the first
transistor, and a source connected to the first direct current
low voltage; a fourth transistor having a gate connected to
the Nth-staged gate signal point and a drain connected to the
common point; a fifth transistor having a gate connected to
the Nth-staged gate signal point and a drain connected to the
common point; a sixth transistor having a gate connected to
the source of the fourth transistor, a drain connected to the
source of the fifth transistor and a source connected to the
third direct current low voltage; a seventh transistor having
a gate connected to the source of the fourth transistor, and a
source connected to the third direct current low voltage; an
eighth transistor having a gate and a drain connected to the
direct current high voltage; a ninth transistor having a gate
connected to the source of the eighth transistor, a drain
connected to the direct current high voltage and a source
connected to the source of the fifth transistor; a tenth
transistor having a gate connected to the common point, a
drain connected to the Nth-staged gate signal point, and a
source connected to the second direct current low voltage;
and an eleventh transistor having a gate connected to the
common point, a drain connected to the Nth-staged hori-
zontal scanning line and a source connected to the second
direct current low voltage; wherein the first direct current
low voltage is grater than the second direct current low
voltage, and the second direct current low voltage is greater
than the third direct current low voltage.

[0011] In one embodiment, the N-staged pull-down hold-
ing circuits comprises the first transistor, the second tran-
sistor, the third transistor, the fourth transistor, the fifth
transistor, the sixth transistor, the ninth transistor, the tenth
transistor, and the eleventh transistor; wherein the gate of the
ninth transistor is connected to the common point.

[0012] In one embodiment, the N-staged pull-down hold-
ing circuits comprises the first transistor, the second tran-
sistor, the third transistor, the fourth transistor, the sixth
transistor, the seventh transistor, the eighth transistor, the
ninth transistor, the tenth transistor, and the eleventh tran-
sistor; wherein the drain of the sixth transistor and the source
of the ninth transistor are connected to the source of the
fourth transistor, and the gate of the sixth transistor and the
gate of the seventh transistor are connected to the Nth-staged
gate signal point.

[0013] In one embodiment, the N-staged pull-down hold-
ing circuits comprises the first transistor, the second tran-
sistor, the third transistor, the fourth transistor, the sixth
transistor, the ninth transistor, the tenth transistor, and the
eleventh transistor; wherein the gate of the ninth transistor is
connected to the gate of the second transistor.

[0014] In one embodiment, the gate of the ninth transistor
is connected to the common point.

[0015] In one embodiment, the N-staged transfer circuits
comprise N-staged bootstrap capacitors, wherein the
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N-staged bootstrap capacitors are connected between the
Nth-staged gate signal points and the Nth-staged horizontal
scanning line.

[0016] In one embodiment, the control terminals of the
N-staged pull-down circuits are input with a third clock
signal; wherein the duty ratio of the first clock signal is less
than 50%, and the starting time of the high voltage level of
the first clock signal is the same as the starting time of the
high voltage level of the second clock signal; wherein the
high voltage level of the third clock signal corresponds to the
low voltage level of the second clock signal, and the low
voltage level of the third clock signal corresponds to the high
voltage level of the second clock signal.

[0017] In one embodiment, the control terminals of the
N-staged pull-down circuits are input with the third clock
signal; wherein the duty ratio of the first clock signal is less
than 50%, and the ending time of the high voltage level of
the first clock signal is the same as the ending time of the
high voltage level of the second clock signal; wherein the
high voltage level of the third clock signal corresponds to the
low voltage level of the second clock signal, and the low
voltage level of the third clock signal corresponds to the high
voltage level of the second clock signal.

[0018] Distinguishing from the current technology, the
beneficial effects of the present disclosure is that two clock
signals having different pulse widths are input to the
N-staged pull-up circuits and the N-staged transfer circuits
such that the output signals may be separated from the
transfer signals. Therefore, the voltage level of Q(N) point
is raised to a better high voltage level. The delay of the
output signals is reduced, and the better charge of the
scanning lines in the GOA circuit is ensured for facilitating
the normal operation for each point in the circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other exemplary aspects, features
and advantages of certain exemplary embodiments of the
present disclosure will be more apparent from the following
description taken in conjunction with the accompanying
drawings, in which:

[0020] FIG. 1 is the schematic diagram of the cascading
GOA units of the first embodiment of the GOA circuit
according to the disclosure;

[0021] FIG. 2 is the schematic diagram of the GOA unit of
the first embodiment of the GOA circuit according to the
disclosure;

[0022] FIG. 3 is the schematic diagram illustrating the
specific circuit connection of the GOA unit of the second
embodiment of the GOA circuit according to the disclosure;
[0023] FIG. 4 is the schematic for the first voltage wave-
form diagram for each point in the GOA unit of the second
embodiment of the GOA circuit according to the disclosure;
[0024] FIG. 5 is the schematic for the second voltage
waveform diagram for each point in the GOA unit of the
second embodiment of the GOA circuit according to the
disclosure;

[0025] FIG. 6 is the schematic diagram illustrating the
specific circuit connection of the GOA unit of the third
embodiment of the GOA circuit according to the disclosure;
[0026] FIG. 7 is the schematic diagram illustrating the
specific circuit connection of the GOA unit of the fourth
embodiment of the GOA circuit according to the disclosure;
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[0027] FIG. 8 is the schematic diagram illustrating the
specific circuit connection of the GOA unit of the fifth
embodiment of the GOA circuit according to the disclosure;
and

[0028] FIG. 9 is the schematic diagram illustrating the
specific circuit connection of the GOA unit of the sixth
embodiment of the GOA circuit according to the disclosure.

DETAILED DESCRIPTION

[0029] Refer to FIG. 1 for the schematic diagram of the
cascading GOA units of the first embodiment of the GOA
circuit according to the disclosure. The GOA circuit com-
prises a plurality of GOA units. The N-staged GOA units
charge the Nth-staged horizontal scanning line G(N) in the
display region.

[0030] Refer to FIG. 2 for the schematic diagram of the
GOA unit of the first embodiment of the GOA circuit
according to the disclosure.

[0031] The N-staged GOA units comprise N-staged pull-
up control circuits 101, N-staged pull-up circuits 102,
N-staged transfer circuits 103, N-staged pull-down circuits
104, and N-staged pull-down holding circuits 105. The
N-staged pull-up circuits 102 and the N-staged pull-down
holding circuits 105 connect to the Nth-staged gate signal
point Q(N) and the Nth-staged horizontal scanning line
G(N) respectively. The N-staged pull-up control circuits
101, the N-staged pull-down circuits 104, and the N-staged
transfer circuits 103 connect to the Nth-staged gate signal
point Q(N).

[0032] The N-staged pull-up circuits turn on when the
Nth-staged gate signal point Q(N) is at a high voltage level,
receive a first clock signal CKN1 and charge the N-staged
horizontal scanning lines G(N) when the first clock signal
CKNI1 is at a high voltage level. The N-staged transfer
circuits receive a second clock signal CKN2 when the
Nth-staged gate signal point Q(N) is at the high voltage level
and output N-staged transfer signals ST(N) to control the
operation of the (N+1)-staged GOA units. The pulse width
of the second clock signal CKN2 is greater than the pulse
width of the first clock signal CKN1.

[0033] Specifically, the N-staged pull-up control circuits
101 turn on and raise the voltage level of the Nth-staged gate
signal point Q(N) to high voltage level when receiving the
ST(N-1) signal of high voltage level in order to turn on the
N-staged pull-up circuits 102 an the N-staged transfer cir-
cuits 103 such that the N-staged pull-up circuits 102 and the
N-staged transfer circuits 13 respectively output the first
clock signal CKN1 and the second clock signal CKN2. After
the clock signals are output, the N-staged pull-down circuits
104 pull down the voltage level of the Nth-staged gate signal
point Q(N) to the low voltage level. The N-staged pull-down
holding circuits 103 maintain the voltage level of the Nth-
staged gate signal point Q(N) and the Nth-staged horizontal
scanning line G(N) at the low voltage level.

[0034] Distinguishing from the current technology, two
clock signals having different pulse widths are input to the
N-staged pull-up circuits and the N-staged transfer circuits
such that the output signals may be separated from the
transfer signals. Therefore, the voltage level of Q(N) point
is raised to a better high voltage level. The delay of the
output signals is reduced, and the better charge of the
scanning lines in the GOA circuit is ensured for facilitating
the normal operation for each point in the circuit.
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[0035] Refer to FIG. 3 for the schematic diagram illus-
trating the specific circuit connection of the GOA unit of the
second embodiment of the GOA circuit according to the
disclosure. The N-staged GOA units comprise N-staged
pull-up control circuits 301, N-staged pull-up circuits 302,
N-staged transfer circuits 303, N-staged pull-down circuits
304, and N-staged pull-down holding circuits 305. The
N-staged pull-up circuits 302 and the N-staged pull-down
holding circuits 305 connect to the Nth-staged gate signal
point Q(N) and the Nth-staged horizontal scanning line
G(N) respectively. The N-staged pull-up control circuits
301, the N-staged pull-down circuits 304, and the N-staged
transfer circuits 303 connect to the Nth-staged gate signal
point Q(N). The N-staged pull-up circuits 302 and the
N-staged transfer circuits turn on when Q(N) is at a high
voltage level, and respectively receive a first clock signal
CKN1 and a second clock signal CKN2 and output the
signals. The pulse width of the second clock signal CKN2 is
greater than the pulse width of the first clock signal CKN1.

[0036] The N-staged pull-down holding circuits 305 com-
prise:
[0037] a first transistor T1 having a gate and a drain

connected to a direct current high voltage H; a second
transistor T2 having a gate connected to the source of the
first transistor T1, a drain connected to the direct current
high voltage H, and a source connected to a first common
point P(N); a third transistor T3 having a gate connected to
the Nth-staged gate signal point Q(N), a drain connected to
the source of the first transistor T1, and a source connected
to the first direct current low voltage VSS1; a fourth tran-
sistor T4 having a gate connected to the Nth-staged gate
signal point Q(N) and a drain connected to the common
point P(N); a fifth transistor T5 having a gate connected to
the Nth-staged gate signal point Q(N) and a drain connected
to the common point P(N); a sixth transistor T6 having a
gate connected to the source of the fourth transistor T4, a
drain connected to the source of the fifth transistor T5 and
a source connected to the third direct current low voltage
VSS3; a seventh transistor T7 having a gate connected to the
source of the fourth transistor T4, and a source connected to
the third direct current low voltage VSS3; an eighth tran-
sistor T8 having a gate and a drain connected to the direct
current high voltage H; a ninth transistor T9 having a gate
connected to the source of the eighth transistor T8, a drain
connected to the direct current high voltage H and a source
connected to the source of the fifth transistor T5; a tenth
transistor T10 having a gate connected to the common point
P(N), a drain connected to the Nth-staged gate signal point
Q(N), and a source connected to the second direct current
low voltage VSS2; and an eleventh transistor T11 having a
gate connected to the common point P(N), a drain connected
to the Nth-staged horizontal scanning line G(N) and a source
connected to the second direct current low voltage VSS2.
The first direct current low voltage VSS1 is grater than the
second direct current low voltage VSS2, and the second
direct current low voltage VSS2 is greater than the third
direct current low voltage VSS3.

[0038] Refer to FIG. 4 for the schematic for the first
voltage waveform diagram for each point in the GOA unit of
the second embodiment of the GOA circuit according to the
disclosure. In the waveform diagram, XCKN2 is input to the
control terminals of the N-staged pull-down circuits. Two
periods of the second clock signal CKN2 are taken for
example to illustrate the operation principal.
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[0039] In the operation section 1, because the transfer
signal ST(N-1) of the former stage is at low voltage level,
the Nth pull-up control circuit 301 and the N-staged transfer
circuit turn off. T3, T4 and T5 also turn off at this time.
However because T1 and T2 turn on and H signal is input,
the common point P(N) is at the high voltage level such that
T10 and T11 turn on to pull down the voltage level of the
Nth-staged gate signal point Q(N) and the Nth-staged hori-
zontal scanning line G(N) respectively.

[0040] Inthe operation section 2, only the first clock signal
CKN1 changes, and other clock signals and the transfer
signals do not change. However because the N-staged pull-
up circuits turn off, the voltage levels of the other points do
not have change.

[0041] In the operation section 3, the transfer signal
ST(N-1) of the former stage is at high voltage level. The
N-staged pull-up control circuits 301 turn on. The voltage
level of the Nth-staged gate signal point Q(N) is raised. The
common point P(N) is lowered to low voltage level. The
N-staged pull-up circuits 302 and the N-staged transfer
circuits turn on. G(N) and CKN1 are the same. ST(N) and
CKN2 are the same.

[0042] In the operation section 4, because the bootstrap of
the capacitor Cb, the Nth-staged gate signal point Q(N)
continues to maintain at high voltage level. G(N) and CKN1
are the same. ST(N) and CKN2 are the same.

[0043] In the operation section 5, the second clock signal
CKN2 changes to high voltage level and the N-staged
transfer signals ST(N) of high voltage level are output. The
voltage level of the Nth-staged gate signal point Q(N) is
raised to a higher level through the capacitor Cb to ensure
the free output for the N-staged pull-up circuits 302 and the
transfer circuits 303.

[0044] In the operation section 6, the voltage level of the
Nth-staged gate signal point Q(N) is raised to an even higher
level. CKN1 changes to high voltage level. The Nth-staged
horizontal scanning line G(N) outputs the signal of high
voltage level successfully.

[0045] 1Inthe operation section 7, XCKN2 changes to high
voltage level. The voltage level of the Nth-staged gate signal
point Q(N) is pulled down. The N-staged pull-up circuits
302 and the Nth-stage transfer circuits 303 turn off. The
Nth-staged horizontal scanning line G(N) and the transfer
signal ST(N) are at low voltage level.

[0046] In the operation section 8, the voltage level of each
point is similar to that in the operation section 7. Each output
is maintained at the low voltage level.

[0047] In the above embodiment, the third clock signal
XCNK2 is input to the control terminals of the N-staged
pull-down circuits.

[0048] The duty ratio of the first clock signal CKN1 is less
than 50%, and the starting time of the high voltage level of
the first clock signal CKN1 is the same as the starting time
of the high voltage level of the second clock signal CKN2;
wherein the high voltage level of the third clock signal
XCNK2 corresponds to the low voltage level of the second
clock signal CKN2, and the low voltage level of the third
clock signal XCNK2 corresponds to the high voltage level
of the second clock signal CKN2.

[0049] Refer to FIG. 5 for the schematic for the second
voltage waveform diagram for each point in the GOA unit of
the second embodiment of the GOA circuit according to the
disclosure.
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[0050] The second waveform is similar to the first wave-
form. The difference lies in that the phase of the first clock
signal CKN1 is left-shifted for Y period such that the
voltage level of the Nth-staged gate signal point Q(N)
slightly decreases. The Nth-staged horizontal scanning line
G(N) outputs signals in the operation section 5.

[0051] In the above embodiment, the third clock signal
XCNK2 is input to the control terminals of the N-staged
pull-down circuits. The duty ratio of the first clock signal is
less than 50%, and the ending time of the high voltage level
of the first clock signal CKN1 is the same as the ending time
of the high voltage level of the second clock signal CKN2;
wherein the high voltage level of the third clock signal
XCNK2 corresponds to the low voltage level of the second
clock signal CKN2, and the low voltage level of the third
clock signal XCNK2 corresponds to the high voltage level
of the second clock signal CKN2.

[0052] Certainly the starting time and the ending time of
the high voltage level of the first clock signal CKN1 may not
be the same as the starting time and the ending time of the
high voltage level of the second clock signal CKN2. The
interval of the high voltage level of the first clock signal
CKN1 may be in the interval of the high voltage level of the
second clock signal CKN2.

[0053] Refer to FIG. 6 for the schematic diagram illus-
trating the specific circuit connection of the GOA unit of the
third embodiment of the GOA circuit according to the
disclosure. The difference between this embodiment and the
second embodiment lies in that the N-staged pull-down
holding circuits 605 do not comprise the seventh transistor
T7 and the eighth transistor T8. The gate of the ninth
transistor T9 is connected to the common point P(N). The
embodiment reduces two TFT transistors, and the circuit is
simplified. The power consumption is reduced.

[0054] Refer to FIG. 7 for the schematic diagram illus-
trating the specific circuit connection of the GOA unit of the
fourth embodiment of the GOA circuit according to the
disclosure. The difference between this embodiment and the
third embodiment lies in that the N-staged pull-down hold-
ing circuits 705 do not comprise the fifth transistor T5. The
drain of the sixth transistor T6 and the source of the ninth
transistor T9 are connected to the source of the fourth
transistor T4, and the gate of the sixth transistor T6 and the
gate of the seventh transistor T7 are connected to the
Nth-staged gate signal point Q(N).

[0055] Refer to FIG. 8 for the schematic diagram illus-
trating the specific circuit connection of the GOA unit of the
fifth embodiment of the GOA circuit according to the
disclosure. The difference between this embodiment and the
fourth embodiment lies in that the N-staged pull-down
holding circuits 805 do not comprise the seventh transistor
T7 and the eighth transistor T8. The gate of the ninth
transistor T9 is connected to the gate of the second transistor
T2. The embodiment adopts the existing circuitry key points
as the signals to reduce the connection of the direct current
high voltage signals H and thus the circuit is simplified.
[0056] Refer to FIG. 9 for the schematic diagram illus-
trating the specific circuit connection of the GOA unit of the
sixth embodiment of the GOA circuit according to the
disclosure. This embodiment is a variation of the fifth
embodiment. The principle is similar.

[0057] In the various embodiments mentioned above, the
bootstrap capacitor Cb in the N-staged transfer circuits may
be removed.



US 2016/0307535 Al

[0058] 1In a first embodiment of the liquid crystal display
of the disclosure, the liquid crystal display comprises the
GOA circuits of the various embodiments mentioned above.
[0059] Although the present disclosure is illustrated and
described with reference to specific embodiments, those
skilled in the art will understand that many variations and
modifications are readily attainable without departing from
the spirit and scope thereof as defined by the appended
claims and their legal equivalents.

What is claimed is:

1. A GOA circuit for a liquid crystal display, the GOA
circuit comprising a plurality of GOA units, the N-staged
GOA units charging the Nth-staged horizontal scanning line
in the display region, the N-staged GOA units comprising
N-staged pull-up control circuits, N-staged pull-up circuits,
N-staged transfer circuits, N-staged pull-down circuits, and
N-staged pull-down holding circuits;

wherein the N-staged pull-up circuits and the N-staged
pull-down holding circuits connect to the Nth-staged
gate signal point and the Nth-staged horizontal scan-
ning line respectively, the N-staged pull-up control
circuits, the N-staged pull-down circuits, and the
N-staged transfer circuits connect to the Nth-staged
gate signal point;

wherein the N-staged pull-up circuits turn on when the
Nth-staged gate signal point is at a high voltage level,
receive a first clock signal and charge the N-staged
horizontal scanning lines when the first clock signal is
at a high voltage level;

wherein the N-staged transfer circuits receive a second
clock signal when the Nth-staged gate signal point is at
the high voltage level and output N-staged transfer
signals to control the operation of the (N+1)-staged
GOA units;

wherein the pulse width of the second clock signal is
greater than the pulse width of the first clock signal;

wherein the N-staged pull-down holding circuits com-
prise:

a first transistor having a gate and a drain connected 1o a
direct current high voltage:

a second transistor having a gate connected to the source
of the first transistor, a drain connected to the direct
current high voltage, and a source connected to a first
common point;

a third transistor having a gate connected to the Nth-
staged gate signal point, a drain connected to the source
of the first transistor, and a source connected to the first
direct current low voltage;

a fourth transistor having a gate connected to the Nth-
staged gate signal point and a drain connected to the
common point;

a fifth transistor having a gate connected to the Nth-staged
gate signal point and a drain connected to the common
point;

a sixth transistor having a gate connected to the source of
the fourth transistor, a drain connected to the source of
the fifth transistor and a source connected to the third
direct current low voltage;

a seventh transistor having a gate connected to the source
of the fourth transistor, and a source connected to the
third direct current low voltage;

an eighth transistor having a gate and a drain connected to
the direct current high voltage;
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a ninth transistor having a gate connected to the source of
the eighth transistor, a drain connected to the direct
current high voltage and a source connected to the
source of the fifth transistor;

a tenth transistor having a gate connected to the common
point, a drain connected to the Nth-staged gate signal
point, and a source connected to the second direct
current low voltage; and

an eleventh transistor having a gate connected to the
common point, a drain connected to the Nth-staged
horizontal scanning line and a source connected to the
second direct current low voltage;

wherein the first direct current low voltage is grater than
the second direct current low voltage, and the second
direct current low voltage is greater than the third direct
current low voltage;

wherein the N-staged transfer circuits comprise N-staged
bootstrap capacitors;

wherein the N-staged bootstrap capacitors are connected
between the Nth-staged gate signal points and the
Nth-staged horizontal scanning line.

2. The GOA circuit according to claim 1, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, the sixth transistor, the
ninth transistor, the tenth transistor, and the eleventh tran-
sistor; wherein the gate of the ninth transistor is connected
to the common point.

3. The GOA circuit according to claim 2, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the sixth transistor, the seventh transistor,
the eighth transistor, the ninth transistor, the tenth transistor,
and the eleventh transistor; wherein the drain of the sixth
transistor and the source of the ninth transistor are connected
to the source of the fourth transistor, and the gate of the sixth
transistor and the gate of the seventh transistor are connected
to the Nth-staged gate signal point.

4. The GOA circuit according to claim 3, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the sixth transistor, the ninth transistor, the
tenth transistor, and the eleventh transistor; wherein the gate
of the ninth transistor is connected to the gate of the second
transistor.

5. The GOA circuit according to claim 4, wherein the gate
of the ninth transistor is connected to the common point.

6. The GOA circuit according to claim 5, wherein the
control terminals of the N-staged pull-down circuits are
input with a third clock signal; wherein the duty ratio of the
first clock signal is less than 50%, and the starting time of
the high voltage level of the first clock signal is the same as
the starting time of the high voltage level of the second clock
signal; wherein the high voltage level of the third clock
signal corresponds to the low voltage level of the second
clock signal, and the low voltage level of the third clock
signal corresponds to the high voltage level of the second
clock signal.

7. The GOA circuit according to claim 5, wherein the
control terminals of the N-staged pull-down circuits are
input with the third clock signal; wherein the duty ratio of
the first clock signal is less than 50%, and the ending time
of the high voltage level of the first clock signal is the same
as the ending time of the high voltage level of the second
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clock signal; wherein the high voltage level of the third
clock signal corresponds to the low voltage level of the
second clock signal, and the low voltage level of the third
clock signal corresponds to the high voltage level of the
second clock signal.

8. A GOA circuit for a liquid crystal display, the GOA
circuit comprising a plurality of GOA units, the N-staged
GOA units charging the Nth-staged horizontal scanning line
in the display region, the N-staged GOA units comprising
N-staged pull-up control circuits, N-staged pull-up circuits,
N-staged transfer circuits, N-staged pull-down circuits, and
N-staged pull-down holding circuits;

wherein the N-staged pull-up circuits and the N-staged
pull-down holding circuits connect to the Nth-staged
gate signal point and the Nth-staged horizontal scan-
ning line respectively, the N-staged pull-up control
circuits, the N-staged pull-down circuits, and the
N-staged transfer circuits connect to the Nth-staged
gate signal point;

wherein the N-staged pull-up circuits turn on when the
Nth-staged gate signal point is at a high voltage level,
receive a first clock signal and charge the N-staged
horizontal scanning lines when the first clock signal is
at a high voltage level;

wherein the N-staged transfer circuits receive a second
clock signal when the Nth-staged gate signal point is at
the high voltage level and output N-staged transfer
signals to control the operation of the (N+1)-staged
GOA units;

wherein the pulse width of the second clock signal is
greater than the pulse width of the first clock signal.

9. The GOA circuit according to claim 8, wherein the
N-staged pull-down holding circuits comprise:

a first transistor having a gate and a drain connected to a

direct current high voltage:

a second transistor having a gate connected to the source
of the first transistor, a drain connected to the direct
current high voltage, and a source connected to a first
common point;

a third transistor having a gate connected to the Nth-
staged gate signal point, a drain connected to the source
of the first transistor, and a source connected to the first
direct current low voltage;

a fourth transistor having a gate connected to the Nth-
staged gate signal point and a drain connected to the
common point;

a fifth transistor having a gate connected to the Nth-staged
gate signal point and a drain connected to the common
point;

a sixth transistor having a gate connected to the source of
the fourth transistor, a drain connected to the source of
the fifth transistor and a source connected to the third
direct current low voltage;

a seventh transistor having a gate connected to the source
of the fourth transistor, and a source connected to the
third direct current low voltage;

an eighth transistor having a gate and a drain connected to
the direct current high voltage;

a ninth transistor having a gate connected to the source of
the eighth transistor, a drain connected to the direct
current high voltage and a source connected to the
source of the fifth transistor;
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a tenth transistor having a gate connected to the common
point, a drain connected to the Nth-staged gate signal
point, and a source connected to the second direct
current low voltage; and

an eleventh transistor having a gate connected to the
common point, a drain connected to the Nth-staged
horizontal scanning line and a source connected to the
second direct current low voltage;

wherein the first direct current low voltage is grater than
the second direct current low voltage, and the second
direct current low voltage is greater than the third direct
current low voltage.

10. The GOA circuit according to claim 9, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, the sixth transistor, the
ninth transistor, the tenth transistor, and the eleventh tran-
sistor; wherein the gate of the ninth transistor is connected
to the common point.

11. The GOA circuit according to claim 10, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the sixth transistor, the seventh transistor,
the eighth transistor, the ninth transistor, the tenth transistor,
and the eleventh transistor; wherein the drain of the sixth
transistor and the source of the ninth transistor are connected
to the source of the fourth transistor, and the gate of the sixth
transistor and the gate of the seventh transistor are connected
to the Nth-staged gate signal point.

12. The GOA circuit according to claim 11, wherein the
N-staged pull-down holding circuits comprises the first
transistor, the second transistor, the third transistor, the
fourth transistor, the sixth transistor, the ninth transistor, the
tenth transistor, and the eleventh transistor; wherein the gate
of the ninth transistor is connected to the gate of the second
transistor.

13. The GOA circuit according to claim 12, wherein the
gate of the ninth transistor is connected to the common
point.

14. The GOA circuit according to claim 12, wherein the
control terminals of the N-staged pull-down circuits are
input with a third clock signal; wherein the duty ratio of the
first clock signal is less than 50%, and the starting time of
the high voltage level of the first clock signal is the same as
the starting time of the high voltage level of the second clock
signal; wherein the high voltage level of the third clock
signal corresponds to the low voltage level of the second
clock signal, and the low voltage level of the third clock
signal corresponds to the high voltage level of the second
clock signal.

15. The GOA circuit according to claim 12, wherein the
control terminals of the N-staged pull-down circuits are
input with the third clock signal; wherein the duty ratio of
the first clock signal is less than 50%, and the ending time
of the high voltage level of the first clock signal is the same
as the ending time of the high voltage level of the second
clock signal; wherein the high voltage level of the third
clock signal corresponds to the low voltage level of the
second clock signal, and the low voltage level of the third
clock signal corresponds to the high voltage level of the
second clock signal.

16. The GOA circuit according to claim 8, wherein the
N-staged transfer circuits comprise N-staged bootstrap
capacitors,



US 2016/0307535 Al

wherein the N-staged bootstrap capacitors are connected
between the Nth-staged gate signal points and the
Nth-staged horizontal scanning line.

17. A liquid crystal display comprising a GOA circuit, the
GOA circuit comprising a plurality of GOA units, the
N-staged GOA units charging the Nth-staged horizontal
scanning line in the display region, the N-staged GOA units
comprising N-staged pull-up control circuits, N-staged pull-
up circuits, N-staged transfer circuits, N-staged pull-down
circuits, and N-staged pull-down holding circuits;

wherein the N-staged pull-up circuits and the N-staged
pull-down holding circuits connect to the Nth-staged
gate signal point and the Nth-staged horizontal scan-
ning line respectively, the N-staged pull-up control
circuits, the N-staged pull-down circuits, and the
N-staged transfer circuits connect to the Nth-staged
gate signal point;

wherein the N-staged pull-up circuits turn on when the
Nth-staged gate signal point is at a high voltage level,
receive a first clock signal and charge the N-staged
horizontal scanning lines when the first clock signal is
at a high voltage level;

wherein the N-staged transfer circuits receive a second
clock signal when the Nth-staged gate signal point is at
the high voltage level and output N-staged transfer
signals to control the operation of the (N+1)-staged
GOA units;

wherein the pulse width of the second clock signal is
greater than the pulse width of the first clock signal.

18. The liquid crystal display according to claim 17,
wherein the N-staged pull-down holding circuits comprise:

a first transistor having a gate and a drain connected to a
direct current high voltage;

a second transistor having a gate connected to the source
of the first transistor, a drain connected to the direct
current high voltage, and a source connected to a first
common point;
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a third transistor having a gate connected to the Nth-
staged gate signal point, a drain connected to the source
of the first transistor, and a source connected to the first
direct current low voltage;

a fourth transistor having a gate connected to the Nth-
staged gate signal point and a drain connected to the
common point;

a fifth transistor having a gate connected to the Nth-staged
gate signal point and a drain connected to the common
point;

a sixth transistor having a gate connected to the source of
the fourth transistor, a drain connected to the source of
the fifth transistor and a source connected to the third
direct current low voltage;

a seventh transistor having a gate connected to the source
of the fourth transistor, and a source connected to the
third direct current low voltage;

an eighth transistor having a gate and a drain connected to
the direct current high voltage;

a ninth transistor having a gate connected to the source of
the eighth transistor, a drain connected to the direct
current high voltage and a source connected to the
source of the fifth transistor;

a tenth transistor having a gate connected to the common
point, a drain connected to the Nth-staged gate signal
point, and a source connected to the second direct
current low voltage; and

an eleventh transistor having a gate connected to the
common point, a drain connected to the Nth-staged
horizontal scanning line and a source connected to the
second direct current low voltage;

wherein the first direct current low voltage is grater than
the second direct current low voltage, and the second
direct current low voltage is greater than the third direct
current low voltage.
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