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(57) ABSTRACT

A GOA circuit includes GOA circuit units. Each of the GOA
circuit units at each stage includes an input control module,
an output control module, and a pull-down module. The
pull-down module includes a first transistor, a second tran-
sistor, a third transistor, and a resistor. The GOA circuit unit
uses fewer transistors and fewer capacitors. Therefore, the
GOA circuit unit proposed by the present invention is
beneficial for being used in displays with a narrow bezel. In
addition, the GOA circuit unit omits a capacitor so power
generated after the capacitor is charged is reduced. It pro-
vides a beneficiary effect of reducing power of the whole
GOA circuit.




US 2017/0270881 Al

Sep. 21,2017 Sheet 1 of 2

Patent Application Publication

14

16

AT T T

A

H
H

yw¢rvy%¢rvy%LT
U TN
L e b

w2

h
HH

Source driver

Ah | AR [ pk

v

TR
HH

ox;,ﬂLrvyﬁ;rv;%LT
T |
A Py HE B

»a

H
L

20\

HNOI YOO

Fig. 1

SR(n)




Patent Application Publication  Sep. 21, 2017 Sheet 2 of 2 US 2017/0270881 A1

S
_____/}_\w

G(n-1) 31_f6

G(n+1)
CKV]1

I

1

L L JL L JL LT
L JL T T T JL L T
) N i R

CKV2

CKV3

Q(n)
P(n)

I R

G(n)

VI~
-

A

—
™o
v

-5_7____________...._.._ —

t5
Fig. 3

-+

G(n-1) [

G(n+1) (1

evi JL L JL TL T T T T T
exve _ JL T JL JL T L JL L JL
CKV3 RS s o e

o [

P)

G(n) ﬂ

Fig. 4



US 2017/0270881 Al

GATE DRIVER ON ARRAY CIRCUIT AND
DISPLAY USING GATE DRIVER ON ARRAY
CIRCUIT

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a display, and more
particularly, to a display using a gate driver on array (GOA)
circuit.

[0003] 2. Description of the Prior Art

[0004] A gate driver is disposed on a glass substrate
comprising a thin film transistor (TFT) in the process of a
thin film transistor liquid crystal display (TFT-LCD) array
for performing row-by-row scanning. This is what a GOA
circuit is.

[0005] The GOA circuit comprises a plurality of GOA
circuit units. Each of the plurality of GOA circuit units are
fabricated from a plurality of transistors and a plurality of
capacitors. The GOA circuit is formed on one lateral side of
the glass substrate directly. So, the fewer the transistors and
capacitors forming the GOA circuit unit are, the more the
unoccupied room of the glass substrate for the GOA circuit
is. A display comprising a GOA circuit unit comprising
fewer transistors and capacitors is good to be equipped with
a narrow frame.

[0006] Therefore, the IT industry strives to create a GOA
circuit comprising a GOA circuit unit comprising fewer
transistors and fewer capacitors.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to propose a
GOA circuit and a display using the GOA circuit for
resolving the problem occurring in the conventional tech-
nology.

[0008] According to the present invention, a GOA circuit
comprises a plurality of GOA circuit units coupled in series.
Each of the plurality of GOA circuit units at each stage is
used for outputting a scanning signal at an output terminal
according to a scanning signal output by a GOA circuit unit
at a previous stage, a scanning signal output by a GOA
circuit unit at a next stage, a first clock signal, a second clock
signal, and a third clock signal. Each of the plurality of GOA
circuit units at each stage comprises an input control mod-
ule, an output control module, and a pull-down module. The
input control module is used for outputting a controlling
signal at a controlling node according to the first clock signal
and the third clock signal. The output control module
electrically connected to the controlling node, is used for
outputting the scanning signal at the output terminal accord-
ing to the controlling signal and the second clock signal. The
pull-down module electrically connected to the output con-
trol module, is used for pulling the scanning signal down to
be at low level. The pull-down module comprises a first
transistor, a second transistor, a third transistor, and a
resistor. The first transistor comprises a gate electrically
connected to the controlling node, a drain electrically con-
nected to a pull-down driving node, and a source electrically
connected to a first constant voltage. The second transistor
comprises a gate electrically connected to the pull-down
driving node, a drain electrically connected to the output
terminal, and a source electrically connected to the first
constant voltage. The third transistor comprises a gate
electrically connected to the pull-down driving node, and a
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source electrically connected to the first constant voltage.
The resistor comprises two terminals electrically connected
to a second constant voltage and the pull-down driving node,
respectively.

[0009] In one aspect of the present invention, the input
control module comprises a fourth transistor and a fifth
transistor. The fourth transistor comprises a gate electrically
connected to the first clock signal, a drain electrically
connected to the scanning signal output by the GOA circuit
unit at the previous stage, and a source electrically con-
nected to the controlling node. The fifth transistor comprises
a gate electrically connected to the third clock signal, a drain
electrically connected to the controlling node, and a source
electrically connected to the scanning signal output by the
GOA circuit unit at the next stage.

[0010] In another aspect of the present invention, the
output control module comprises a sixth transistor, a seventh
transistor, and a capacitor. The sixth transistor comprises a
gate electrically connected to the second constant voltage, a
drain electrically connected to the controlling node, and a
source electrically connected to a drain of the third transis-
tor. The seventh transistor comprises a gate electrically
connected to a source of the sixth transistor, a drain elec-
trically connected to the second clock signal, and a source
electrically connected to the output terminal. The capacitor
is connected between the source and the gate of the seventh
transistor, respectively.

[0011] In still another aspect of the present invention, a
pulse of the first clock signal, a pulse of the second clock
signal, and a pulse of the third clock signal are alternatively
output, and the three pulses never overlap with one another.
[0012] In yet another aspect of the present invention, the
first constant voltage is at low level, and the second constant
voltage is at high level.

[0013] According to the present invention, a display com-
prises a source driver for outputting data signal to a plurality
of pixel units to show images, and a gate driver on array
(GOA) circuit. The GOA circuit comprises a plurality of
GOA circuit units coupled in series. Each of the plurality of
GOA circuit units at each stage is used for outputting a
scanning signal at an output terminal according to a scan-
ning signal output by a GOA circuit unit at a previous stage,
a scanning signal output by a GOA circuit unit at a next
stage, a first clock signal, a second clock signal, and a third
clock signal. Each of the plurality of GOA circuit units at
each stage comprises an input control module, an output
control module, and a pull-down module. The input control
module is used for outputting a controlling signal at a
controlling node according to the first clock signal and the
third clock signal. The output control module electrically
connected to the controlling node, is used for outputting the
scanning signal at the output terminal according to the
controlling signal and the second clock signal. The pull-
down module electrically connected to the output control
module, is used for pulling the scanning signal down to be
at low level. The pull-down module comprises a first tran-
sistor, a second transistor, a third transistor, and a resistor.
The first transistor comprises a gate electrically connected to
the controlling node, a drain electrically connected to a
pull-down driving node, and a source electrically connected
to a first constant voltage. The second transistor comprises
a gate electrically connected to the pull-down driving node,
a drain electrically connected to the output terminal, and a
source electrically connected to the first constant voltage.
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The third transistor comprises a gate electrically connected
to the pull-down driving node, and a source electrically
connected to the first constant voltage. The resistor com-
prises two terminals electrically connected to a second
constant voltage and the pull-down driving node, respec-
tively.

[0014] In one aspect of the present invention, the input
control module comprises a fourth transistor and a fifth
transistor. The fourth transistor comprises a gate electrically
connected to the first clock signal, a drain electrically
connected to the scanning signal output by the GOA circuit
unit at the previous stage, and a source electrically con-
nected to the controlling node. The fifth transistor comprises
a gate electrically connected to the third clock signal, a drain
electrically connected to the controlling node, and a source
electrically connected to the scanning signal output by the
GOA circuit unit at the next stage.

[0015] In another aspect of the present invention, the
output control module comprises a sixth transistor, a seventh
transistor, and a capacitor. The sixth transistor comprises a
gate electrically connected to the second constant voltage, a
drain electrically connected to the controlling node, and a
source electrically connected to a drain of the third transis-
tor. The seventh transistor comprises a gate electrically
connected to a source of the sixth transistor, a drain elec-
trically connected to the second clock signal, and a source
electrically connected to the output terminal. The capacitor
is connected between the source and the gate of the seventh
transistor, respectively.

[0016] In still another aspect of the present invention, a
pulse of the first clock signal, a pulse of the second clock
signal, and a pulse of the third clock signal are alternatively
output, and the three pulses never overlap with one another.
[0017] In yet another aspect of the present invention, the
first constant voltage is at low level, and the second constant
voltage is at high level.

[0018] Compared with conventional technology, the GOA
circuit unit proposed by the present invention comprises
fewer transistors and fewer capacitors. Therefore, the GOA
circuit unit proposed by the present invention is beneficial
for being used in displays with a narrow bezel. In addition,
the GOA circuit unit omits a capacitor so power generated
after the capacitor is charged is reduced. It provides a
beneficiary effect of reducing power of the whole GOA
circuit.

[0019] These and other features, aspects and advantages of
the present disclosure will become understood with refer-
ence to the following description, appended claims and
accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a function block diagram showing a
display according to a preferred embodiment of the present
invention.

[0021] FIG. 2 is a circuit diagram of a GOA circuit unit
SR(n) according to a first embodiment of the present inven-
tion.

[0022] FIG. 3 is a timing diagram of input signals, output
signals, and node voltage shown in FIG. 2 in forward
scanning.

[0023] FIG. 4 is a timing diagram of a variety of input
signals, output signals, and node voltage shown in FIG. 2 in
backward scanning.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] Please refer to FIG. 1. FIG. 1 is a function block
diagram showing a display 10 according to a preferred
embodiment of the present invention. The display 10 may be
a liquid crystal display (LCD) or an organic light emitting
diode (OLED) display. The display 10 comprises a glass
substrate 14 and a source driver 16. A plurality of pixels are
arranged in a matrix on the glass substrate 14. A GOA circuit
12 is arranged on the glass substrate 14 as well. Each of the
plurality of pixels comprises three pixel units 20. The pixel
units 20 represents primary colors, i.e., red (R), green (G),
and blue (B), respectively. Take the LCD 10 with a resolu-
tion of 1024x768 for example. The LCD 10 comprises
1024x768x3 pixel units 20. The GOA circuit 12 outputs a
scanning signal to turn on the transistors 22 in each row
consecutively. Meanwhile, the source driver 16 outputs a
corresponding data signal to the pixel units 20 in an entire
column to charge the pixel units 20 to fulfillment. Different
grayscales are shown afterwards. After the transistors 22 in
each row finish being charged, the scanning signal in the row
of GOA circuits 12 is closed. Then, the GOA circuit 12
outputs a scanning signal to turn on the transistors 22 in the
next row again. Subsequently, the source driver 16 charges
and discharges the pixel units 20 in the next row. Step by
step, after all of the pixel units 20 complete being charged,
the pixel units 20 in the first row restart to be charged.
[0025] The trend for LCD panels is that the GOA circuit
12 outputs a scanning signal at regular intervals. Take the
LCD 10 with a resolution of 1024x768 and a frame rate of
60 Hz for example. The show time for each frame is
approximately 1/60=16.67 ms. So the pulse of each scanning
signal is 16.67 ms/768=21.7 pus. The pixel unit 20 is charged
and discharged by the source driver 16 during the period of
21.7 ps until the needed voltage is achieved. As a result, the
grayscale in contrast is shown.

[0026] Please refer to FIG. 2. FIG. 2 is a circuit diagram
of'a GOA circuit unit SR(n) according to a first embodiment
of the present invention. A GOA circuit 12 comprises a
plurality of GOA circuit units SR(n) connected in cascade.
The GOA circuit unit SR(n) at each stage is used for
outputting a scanning signal G(n) at an output terminal OUT
according to a scanning signal G(n-1) output by a GOA
circuit unit SR(n-1) at a previous stage, a scanning signal
G(n+1) output by a GOA circuit unit SR(n+1) at a next stage,
a first clock signal CKV1, a second clock signal CKV?2, and
a third clock signal CKV3. The GOA circuit unit SR(n) at
each stage comprises an input control module 100, an output
control module 200, and a pull-down module 300. The input
control module 100 is used for outputting a controlling
signal Q(n) at a controlling node Q according to the first
clock signal CKV1 and the third clock signal CKV3. The
output control module 200 is electrically connected to the
controlling node Q and used for outputting a scanning signal
G(n) at the output terminal OUT according to the controlling
signal Q(n) and the second clock signal CKV2. The pull-
down module 300 is electrically connected to the output
control module 200 and used for pulling the scanning signal
G(n) down to be at low level.

[0027] The pull-down 300 comprises a first transistor T1,
a second transistor T2 a third transistor T3, and a resistor R1.
A gate of the first transistor T1 is electrically connected to
the controlling node Q. A drain of the first transistor T1 is
electrically connected to a pull-down driving node P. A
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source of the first transistor T1 is electrically connected to a
first constant voltage VGL. A gate of the second transistor
T2 is electrically connected to the pull-down driving node P.
A drain of the second transistor T2 is electrically connected
to the output terminal OUT. A source of the second transistor
T2 is electrically connected to the first constant voltage
VGL. A gate of the third transistor T3 is electrically con-
nected to the pull-down driving node P. A source of the third
transistor T3 is electrically connected to the first constant
voltage VGL. Two terminals of the resistor R1 are electri-
cally connected to a second constant voltage VGH and the
pull-down driving node P, respectively.

[0028] The input control module 100 comprises a fourth
transistor T4 and a fifth transistor T5. A gate of the fourth
transistor T4 is electrically connected to the first clock signal
CKV1. A drain of the fourth transistor T4 is electrically
connected to the scanning signal G(n-1) output by the GOA
circuit unit SR(n-1) at the previous stage. A source of the
fourth transistor T4 is electrically connected to the control-
ling node Q. A gate of the fifth transistor T5 is electrically
connected to the third clock signal CKV3. A drain of the fifth
transistor T5 is electrically connected to the controlling node
Q. A source of the fifth transistor T5 is electrically connected
to the scanning signal G(n+1) output by the GOA circuit unit
SR(n+1) at the next stage.

[0029] The output control module 200 comprises a sixth
transistor 16, a seventh transistor T7, and a capacitor C1. A
gate of the sixth transistor T6 is electrically connected to the
second constant voltage VGH. A drain of the sixth transistor
Té6 is electrically connected to the controlling node Q. A
source of the sixth transistor T6 is electrically connected to
a drain of the third transistor T3. A gate of the seventh
transistor T7 is electrically connected to a source of the sixth
transistor T6. A drain of the seventh transistor T7 is elec-
trically connected to the second clock signal CKV2. A
source of the seventh transistor T7 is electrically connected
to the output terminal OUT. Two terminals of the capacitor
C1 are connected to the source and gate of the seventh
transistor T7, respectively.

[0030] Each of transistors is an N-type metal oxide semi-
conductor (NMOS) transistor as shown in FIG. 2. The pulse
of' the first clock signal CKV1, the pulse of the second clock
signal CKV2, and the pulse of the third clock signal CKV3
are alternatively output. Also, the three pulses never overlap
with one another. The first constant voltage VGL is at low
level. The second constant voltage VGH is at high level.
[0031] Please refer to FIG. 2 and FIG. 3. FIG. 3 is a timing
diagram of input signals, output signals, and node voltage
shown in FIG. 2 in forward scanning. The first clock signal
CKV1 and the scanning signal G(n-1) are at high level
during the period of t1 as shown in FIG. 3. Meanwhile, the
fourth transistor T4 is turned on. The scanning signal G(n-1)
at high level is transmitted to the controlling node Q through
the fourth transistor T4. Also, the controlling signal Q(n) is
at high level at this time. Since the second constant voltage
VGH is at high level, the sixth transistor T6 keeps being
turned on, and the controlling signal Q(n) at high level is
conducted by sixth transistor T6 to charge the capacitor C1.
Meanwhile, the first transistor T1 is turned on because of the
controlling signal Q(n) at high level. The first constant
voltage VGL at low level is transmitted to the pull-down
driving node P through first transistor T1. So the pull-down
driving node P(n) becomes at low level. During the period
of 12, the second clock signal CKV2 at high level is
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conducted by the seventh transistor T7 and sent to the output
terminal OUT because the capacitor C1 has electric charge
so that the scanning signal G(n) becomes at high level.
During the period of t3, the third clock signal CKV3 and the
scanning signal G(n+1) are at high level. Meanwhile, the
fifth transistor T5 is turned on. The scanning signal G(n+1)
at high level is transmitted to the controlling node Q through
the fifth transistor T5. The controlling signal Q(n) at high
level is transmitted to the gate of the seventh transistor T7
through the sixth transistor T6 so that the second clock
signal CKV2 at low level is conducted by the seventh
transistor T7 and sent to the output terminal OUT. So the
scanning signal G(n) becomes at low level. During the
period of t4, the first clock signal CKV1 is at high level and
the scanning signal G(n-1) is at low level. Meanwhile, the
fourth transistor T4 is turned on. The scanning signal G(n-1)
is at low level is transmitted to the controlling node Q
through the fourth transistor T4. So the controlling signal
Q(n) becomes at low level. During the period of t5, the
controlling signal Q(n) is at low level so the first transistor
T1 is turned off. The pull-down driving node P(n) becomes
at high level because of the influence of the second constant
voltage VGH. Meanwhile, the first constant voltage VGL at
low level is conducted by the second transistor T2 and the
third transistor T3. So the level of the seventh transistor T7
and the scanning signal G(n) are at low level, which ensures
that the controlling signal Q(n) and the scanning signal G(n)
to keep at low level stably.

[0032] FIG. 4 is a timing diagram of a variety of input
signals, output signals, and node voltage shown in FIG. 2 in
backward scanning. FIG. 4 is different from FIG. 3 because
a slight difference between the timing of forward scanning
and the timing of backward scanning. However, it is under-
stood by the people skilled in the field that the timing of
forward scanning is different from the timing of backward
scanning upon observing the structure of the GOA circuit
unit SR(n) shown in FIG. 2. No further details are described
in this specification.

[0033] Each of the transistors in this embodiment is an
NMOS transistor as described above. But it is only an
example for demonstration. The people skilled in the art are
able to fabricate a GOA circuit unit comprising all P-type
metal-oxide-semiconductor (PMOS) transistors or a GOA
circuit unit comprising some NMOS transistors and some
PMOS transistors based on the circuit proposed by the
present invention. The GOA circuit unit with the same
function as mentioned above can be also fabricated. No
further details are described in this specification.

[0034] Compared with conventional technology, the GOA
circuit unit SR(n) of the GOA circuit 12 proposed by the
present invention comprises fewer transistors and fewer
capacitors. Therefore, the GOA circuit unit is beneficial for
being used in displays with a narrow bezel. In addition, the
GOA circuit unit SR(n) omits a capacitor so power gener-
ated after the capacitor is charged is reduced. It provides a
beneficiary effect of reducing power of the whole GOA
circuit.

[0035] While the present invention has been described in
connection with what is considered the most practical and
preferred embodiments, it is understood that this invention
is not limited to the disclosed embodiments but is intended
to cover various arrangements made without departing from
the scope of the broadest interpretation of the appended
claims.
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4
What is claimed is: a first transistor, comprising a gate electrically con-
1. A gate driver on array (GOA) circuit, comprising: nected to the controlling node, a drain electrically
a plurality of GOA circuit units coupled in series, each of connected to a pull-down driving node, and a

the plurality of GOA circuit units at each stage for

outputting a scanning signal at an output terminal

according to a scanning signal output by a GOA circuit

unit at a previous stage, a scanning signal output by a

GOA circuit unit at a next stage, a first clock signal, a

second clock signal, and a third clock signal, wherein

each of the plurality of GOA circuit units at each stage

comprises:

an input control module, for outputting a controlling
signal at a controlling node according to the first
clock signal and the third clock signal;

an output control module, electrically connected to the
controlling node, for outputting the scanning signal
at the output terminal according to the controlling
signal and the second clock signal; and

a pull-down module, electrically connected to the out-
put control module, for pulling the scanning signal
down to be at low level, comprising:

a first transistor, comprising a gate electrically con-
nected to the controlling node, a drain electrically
connected to a pull-down driving node, and a
source electrically connected to a first constant
voltage;

a second transistor, comprising a gate electrically
connected to the pull-down driving node, a drain
electrically connected to the output terminal, and
a source electrically connected to the first constant
voltage;

a third transistor, comprising a gate electrically con-
nected to the pull-down driving node, and a source
electrically connected to the first constant voltage;
and

a resistor, comprising two terminals electrically con-
nected to a second constant voltage and the pull-
down driving node, respectively,

wherein a pulse of the first clock signal, a pulse of the
second clock signal, and a pulse of the third clock
signal are alternatively output, and the three pulses
never overlap with one another, and wherein the
first constant voltage is at low level, and the
second constant voltage is at high level.

2. A gate driver on array (GOA) circuit, comprising:
a plurality of GOA circuit units coupled in series, each of

the plurality of GOA circuit units at each stage for

outputting a scanning signal at an output terminal

according to a scanning signal output by a GOA circuit

unit at a previous stage, a scanning signal output by a

GOA circuit unit at a next stage, a first clock signal, a

second clock signal, and a third clock signal, wherein

each of the plurality of GOA circuit units at each stage

comprises:

an input control module, for outputting a controlling
signal at a controlling node according to the first
clock signal and the third clock signal;

an output control module, electrically connected to the
controlling node, for outputting the scanning signal
at the output terminal according to the controlling
signal and the second clock signal; and

a pull-down module, electrically connected to the out-
put control module, for pulling the scanning signal
down to be at low level, comprising:

source electrically connected to a first constant
voltage;

a second transistor, comprising a gate electrically
connected to the pull-down driving node, a drain
electrically connected to the output terminal, and
a source electrically connected to the first constant
voltage;

a third transistor, comprising a gate electrically con-
nected to the pull-down driving node, and a source
electrically connected to the first constant voltage;
and

a resistor, comprising two terminals electrically con-
nected to a second constant voltage and the pull-
down driving node, respectively.

3. The GOA circuit of claim 2, wherein the input control
module comprises:

a fourth transistor, comprising a gate electrically con-
nected to the first clock signal, a drain electrically
connected to the scanning signal output by the GOA
circuit unit at the previous stage, and a source electri-
cally connected to the controlling node;

a fifth transistor, comprising a gate electrically connected
to the third clock signal, a drain electrically connected
to the controlling node, and a source electrically con-
nected to the scanning signal output by the GOA circuit
unit at the next stage.

4. The GOA circuit of claim 3, wherein the output control

module comprises:

a sixth transistor, comprising a gate electrically connected
to the second constant voltage, a drain electrically
connected to the controlling node, and a source elec-
trically connected to a drain of the third transistor;

a seventh transistor, comprising a gate electrically con-
nected to the source of the sixth transistor, a drain
electrically connected to the second clock signal, and a
source electrically connected to the output terminal;
and

a capacitor, connected between the source and the gate of
the seventh transistor, respectively.

5. The GOA circuit of claim 2, wherein a pulse of the first
clock signal, a pulse of the second clock signal, and a pulse
of the third clock signal are alternatively output, and the
three pulses never overlap with one another.

6. The GOA circuit of claim 2, wherein the first constant
voltage is at low level, and the second constant voltage is at
high level.

7. A display comprising:

a source driver, for outputting data signal to a plurality of

pixel units to show images; and

a gate driver on array (GOA) circuit, comprising:

a plurality of GOA circuit units coupled in series, each
of the plurality of GOA circuit units at each stage for
outputting a scanning signal at an output terminal
according to a scanning signal output by a GOA
circuit unit at a previous stage, a scanning signal
output by a GOA circuit unit at a next stage, a first
clock signal, a second clock signal, and a third clock
signal, wherein each of the plurality of GOA circuit
units at each stage comprises:
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an input control module, for outputting a controlling
signal at a controlling node according to the first
clock signal and the third clock signal;

an output control module, electrically connected to the
controlling node, for outputting the scanning signal
at the output terminal according to the controlling
signal and the second clock signal; and

a pull-down module, electrically connected to the out-
put control module, for pulling the scanning signal
down to be at low level, comprising:

a first transistor, comprising a gate electrically con-
nected to the controlling node, a drain electrically
connected to a pull-down driving node, and a
source electrically connected to a first constant
voltage;

a second transistor, comprising a gate electrically
connected to the pull-down driving node, a drain
electrically connected to the output terminal, and
a source electrically connected to the first constant
voltage;

a third transistor, comprising a gate electrically con-
nected to the pull-down driving node, and a source
electrically connected to the first constant voltage;
and

a resistor, comprising two terminals electrically con-
nected to a second constant voltage and the pull-
down driving node, respectively.

8. The display of claim 7, wherein the input control
module comprises:

a fourth transistor, comprising a gate electrically con-

nected to the first clock signal, a drain electrically
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connected to the scanning signal output by the GOA
circuit unit at the previous stage, and a source electri-
cally connected to the controlling node;

a fifth transistor, comprising a gate electrically connected
to the third clock signal, a drain electrically connected
to the controlling node, and a source electrically con-
nected to the scanning signal output by the GOA circuit
unit at the next stage.

9. The display of claim 8, wherein the output control

module comprises:

a sixth transistor, comprising a gate electrically connected
to the second constant voltage, a drain electrically
connected to the controlling node, and a source elec-
trically connected to a drain of the third transistor;

a seventh transistor, comprising a gate electrically con-
nected to the source of the sixth transistor, a drain
electrically connected to the second clock signal, and a
source electrically connected to the output terminal;
and

a capacitor, connected between the source and the gate of
the seventh transistor, respectively.

10. The display of claim 7, wherein a pulse of the first
clock signal, a pulse of the second clock signal, and a pulse
of the third clock signal are alternatively output, and the
three pulses never overlap with one another.

11. The display of claim 7, wherein the first constant

voltage is at low level, and the second constant voltage is at
high level.



