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(57) ABSTRACT

An LCD includes a substrate, gate on array (GOA) units
connected in series, a controller, a level shifter, and an
over-current protection circuit. The substrate includes a
pixel array section and a circuit arrangement section. The
GOA units are used for outputting a scanning signal to the
pixel array section based on voltage levels of clock signals
and a voltage level of a start signal. The controller generates
the clock signals and the start signal. The level shifter adjusts
the voltage levels of the clock signals and the voltage level
of the start signal. The over-current protection circuit out-
puts an adjusting signal to the controller to turn off the LCD
when a magnitude of one of the plurality of clock signals is
over a predetermined value. Therefore, the LCD is turned off
for a while, preventing from being burnt out.

11 Claims, 2 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
(LCD), and more particularly, to an LCD adopting a gate
driver on array (GOA) substrate.

2. Description of the Prior Art

Liquid crystal displays, on account of their high resolu-
tion requirement, are widely applied to various electronic
devices, such as mobile phones, personal digital assistants,
digital cameras, computer displays, and notebook computer
displays.

A conventional LCD comprises a source driver, a gate
driver, and an LCD panel. The gate driver is comprises a
shift register, a logic circuit, a level shifter, and a digital
buffer for the design of conventional LCD panels. The shift
register is mainly used for outputting a scanning signal to the
LCD panel at every fixed interval. As for an LCD panel with
the resolution of 1024x768, the red (R), green (G), and blue
(B) sub-pixels are arranged horizontally. Take the refresh
rate of 60 Hz for example. The display time of each frame
is about Y60=16.67 ms. So the pulse of each scanning signal
is about 16.67 ms/768=21.7 ps. The pixels are charged and
discharged to a required voltage for showing corresponding
grayscales on the time of 21.7 ps with the source driver.

To produce an LCD with a narrow border, the gate drivers
are fabricated on array (GOA). The LCD comprises a
controller, a source driver, a GOA unit, and a panel. The
panel comprises a pixel array section. When clock signals
and controlling signals of gate drivers are transmitted to the
GOA unit, the GOA unit will generate a scanning signal and
transmit the scanning signal to pixels arranged in the pixel
array section. Meanwhile, the source driver will output a
grayscale voltage to the pixels arranged in the pixel array
section.

The both sides of the panel are just where the sealant is
coated. Vapors may seep down to the sealant due to ageing,
poor quality, poor coating, or other cause, resulting in short
circuits among controlling signals of the GOA circuits and
further burning the panel out.

SUMMARY OF THE INVENTION

To solve the technical problem that the substrate may be
burnt out in the conventional technology, an LCD compris-
ing a substrate against burnout should be proposed.

According to the present invention, a liquid crystal dis-
play (LCD) comprises: a substrate, comprising a pixel array
section and a circuit arrangement section arranged on a first
side and a second side of the pixel array section; a plurality
of gate on array (GOA) units connected in series, disposed
on the circuit arrangement section, for outputting a scanning
signal to the pixel array section based on voltage levels of a
plurality of clock signals and a voltage level of a start signal;
a controller, for generating the plurality of clock signals and
the start signal; a level shifter, electrically connected to the
controller, for adjusting the voltage levels of the plurality of
clock signals and the voltage level of the start signal; and an
over-current protection circuit, electrically connected to the
level shifter, for outputting an adjusting signal to the con-
troller to turn off the LCD when a magnitude of one of the
plurality of clock signals is over a predetermined value. The
plurality of clock signals comprise a first clock signal, a
second clock signal, and a third clock signal, each of the
plurality of GOA circuit units at each stage for outputting a
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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 constant voltage, a second constant voltage, the
first clock signal, the second clock signal, and the third clock
signal. Upon receiving the adjusting signal, the controller
switches the clock signals and the start signal to a floating
state, and then turns off the LCD.

In one aspect of the present invention, upon receiving the
adjusting signal, the controller switches the clock signals
and the start signal to the first constant voltage or the second
constant voltage, and then turns off the LCD.

In another aspect of the present invention, 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 scan-
ning signal at the output terminal according to the control-
ling signal and the second clock signal; and a pull-down
module, electrically connected to the output control module,
for pulling the scanning signal down to be at low level.

In another aspect of the present invention, the pull-down
module comprises: a first transistor, comprising a gate
electrically connected to the controlling node, a drain elec-
trically connected to a pull-down driving node, and a source
electrically connected to the 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 connected 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 the second constant voltage and the pull-down
driving node, respectively.

In another aspect of the present invention, the input
control module comprises: a fourth transistor, comprising 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 elec-
trically 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 connected to the scanning signal
output by the GOA circuit unit at the next stage.

In still another aspect of the present invention, 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 electrically connected to a drain of the third transis-
tor; a seventh transistor, comprising a gate electrically
connected 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.

In yet another aspect of the present invention, the over-
current protection circuit is integrated in the level shifter.

According to the present invention, a liquid crystal dis-
play (LCD) comprises: a substrate, comprising a pixel array
section and a circuit arrangement section arranged on a first
side and a second side of the pixel array section; a plurality
of gate on array (GOA) units connected in series, disposed
on the circuit arrangement section, for outputting a scanning
signal to the pixel array section based on voltage levels of a
plurality of clock signals and a voltage level of a start signal;
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a controller, for generating the plurality of clock signals and
the start signal; a level shifter, electrically connected to the
controller, for adjusting the voltage levels of the plurality of
clock signals and the voltage level of the start signal; and an
over-current protection circuit, electrically connected to the
level shifter, for outputting an adjusting signal to the con-
troller to turn off the LCD when a magnitude of one of the
plurality of clock signals is over a predetermined value.

In one aspect of the present invention, the plurality of
clock signals comprise a first clock signal, a second clock
signal, and a third clock signal, 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 constant
voltage, a second constant voltage, the first clock signal, the
second clock signal, and the third clock signal.

In another aspect of the present invention, upon receiving
the adjusting signal, the controller switches the clock signals
and the start signal to the first constant voltage or the second
constant voltage, and then turns off the LCD.

In another aspect of the present invention, upon receiving
the adjusting signal, the controller switches the clock signals
and the start signal to a floating state, and then turns off the
LCD.

In another aspect of the present invention, 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 scan-
ning signal at the output terminal according to the control-
ling signal and the second clock signal; and a pull-down
module, electrically connected to the output control module,
for pulling the scanning signal down to be at low level.

In another aspect of the present invention, the pull-down
module comprises: a first transistor, comprising a gate
electrically connected to the controlling node, a drain elec-
trically connected to a pull-down driving node, and a source
electrically connected to the 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 connected 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 the second constant voltage and the pull-down
driving node, respectively.

In another aspect of the present invention, the input
control module comprises: a fourth transistor, comprising 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 elec-
trically 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 connected to the scanning signal
output by the GOA circuit unit at the next stage.

In still another aspect of the present invention, 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 electrically connected to a drain of the third transis-
tor; a seventh transistor, comprising a gate electrically
connected to the source of the sixth transistor, a drain
electrically connected to the second clock signal, and a
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source electrically connected to the output terminal; and a
capacitor, connected between the source and the gate of the
seventh transistor, respectively.

In yet another aspect of the present invention, the over-
current protection circuit is integrated in the level shifter.

Compared with the conventional L.CD, the LCD proposed
by the present invention further comprises an over-current
protection circuit. The over-current protection circuit is used
for outputting an adjusting signal to the controller to turn off
the LCD when a magnitude of one of the clocks exceeds a
predetermined value. So the LCD is turned off for a while,
and a black image shows. In this way, it is impossible to burn
the substrate out.

These and other objectives of the present invention will
become apparent to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of an LCD 10 adopting a
substrate according to the present invention.

FIG. 2 is a circuit diagram of a GOA circuit unit.

FIG. 3 shows that the over-current protection circuit
determines whether the clock signals CK1 and CK2 is
normal.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Please refer to FI1G. 1. FIG. 1 is a schematic diagram of
an LCD 10 according to the present invention. The LCD 10
comprises a controller 14, a source driver 16, a plurality of
gate on array (GOA) units SR(1)~SR(n), an over-current
protection circuit 30, a level shifter 40, and a substrate 20.
The substrate 20 comprises a first side 2031, a second side
2032, and a third side 2033. The first side 2031 and the
second side 2032 are in parallel. The third side 2033 is
perpendicular to the first side 2031 and the second side 2032.
The substrate 20 comprises a pixel array section 203 and a
circuit arrangement section 201 arranged on both sides of
the pixel array section 203. The plurality of GOA units
SR(1)~SR(n) are arranged on the circuit arrangement sec-
tion 201. The source driver 16 is arranged on the third side
2033 of the substrate 20. The source driver 16 is electrically
connected to pixels arranged on the pixel array section 203
through a flexible printed circuit (FPC) 24. The plurality of
GOA units SR(1)~SR(n) will generate a scanning signal and
transmit the scanning signal to the pixel of the pixel array
section 203 when clock signals CK1-CK4 generated by the
controller 14 and a start signal generated by the controller 14
are transmitted to the plurality of GOA units SR(1)~SR(n).
The source driver 16 will output a grayscale voltage to the
pixels arranged on the pixel array section 203 at the same
time.

The plurality of GOA units SR(1)~SR(n) shown in FIG.
1 are connected in a sequence. The plurality of GOA units
SR(1)~SR(n) are connected to the plurality of rows of pixels
in the pixel array section 203 one-on-one. For example, an
LCD panel with the resolution of 1024x768 comprises 768
GOA units SR(n). The R, G, B sub-pixels are arranged
horizontally. Each of the plurality of GOA units SR(1)~SR
(n) is connected to a row of pixels where n is 768. The GOA
unit SR(n) outputs the scanning signal from the output
terminal G(n) to the pixels at the nth row of the pixel array
section 203, according the voltage levels of the clock signal
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CK(n) and the start signal STV(n). The level shifter 40
electrically connected to the controller 14 is used for adjust-
ing the voltage levels of the clock signals CK1-CKn and the
start signal STV(n). The over-current protection circuit 30
electrically connected to the level shifter 40 is used for
outputting the adjusting signal AD to the controller 14 to
turn off the LCD 10, when the magnitude of one of the clock
signals CK1-CKn is over a predetermined value.

Please refer to FIG. 2. FIG. 2 is a circuit diagram of the
GOA unit SR(n). The circuit of each of the plurality of GOA
units SR(n) is identical. Only the circuit of the GOA unit
SR(n) is described herein. The GOA unit SR(n) in the
present disclosure is driven by three clock signals CK1-
CK3, but other GOA unit SR(n) driven by three or more
clock signals also belongs to the scope of the present
invention. 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 CK1, a second clock signal
CK2, and a third clock signal CK3. 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 CK1 and the third clock signal CK3.
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 CK2.
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 voltage level.

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
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.

The input control module 100 comprises a fourth transis-
tor T4 and a fifth transistor T5. A gate of the fourth transistor
T4 is electrically connected to the first clock signal CK1. 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 controlling node
Q. A gate of the fifth transistor T5 is electrically connected
to the third clock signal CK3. 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.

The output control module 200 comprises a sixth transis-
tor T6, a seventh transistor T7, and a capacitor C1. A gate of
the sixth transistor T6 is electrically connected to the second
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constant voltage VGH. A drain of the sixth transistor T6 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 electrically connected
to the second clock signal CK2. 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.

The GOA unit SR(n) of the present invention is not
limited to the circuit shown in FIG. 2. Other GOA unit SR(n)
driven by multiple clock signals CK1-CKn also belongs to
the scope of the present invention.

Please refer to FIG. 3. FIG. 3 shows a diagram of the
over-current protection circuit determining whether the
clock signals CK1 and CK2 are normal in the normal time
period. The over-current protection circuit 30 is electrically
connected to the level shifter 40. Specifically, FIG. 3 shows
an output current corresponding to the clock signal CK1 in
the normal time period. When the clock signal CK1 is
short-circuited to cause an abnormal output current, the
abnormal output current of the clock signal CK1 is about
10~40 mA during the normal time period. By contrast, the
normal output current of the clock signal CK2 nearly equals
to 0 mA during the normal time period. Accordingly, the
over-current protection circuit 30 sets a predetermined value
Ith as 30 mA. In response to current of any one of the clock
signals CK1-CKn in excess of the predetermined value Ith
in the normal time period, the over-current protection circuit
30 outputs the adjusting signal AD to the controller 14. Upon
receiving the adjusting signal AD, the controller 14 switches
the clock signals CK1-CKn and the start signal STV to the
first constant voltage VGH or the second constant voltage
VGL, and then turn off the LCD 10. In another embodiment,
upon receiving the adjusting signal AD, the controller 14
switches the clock signals CK1-CKn and the start signal
STV to a floating state, and then turn off the LCD 10.

Although the predetermined value Ith is 30 mA in the
embodiment, one skilled in the art is aware that the prede-
termined value Ith may be adjusted to other values, such as
10 mA, 20 mA, or 40 mA, depending on the practical
applications. Additionally, the over-current protection cit-
cuit 30 can be integrated in the level shifter 40.

To sum up, the LCD proposed by the present invention
further comprises an over-current protection circuit. The
over-current protection circuit is used for outputting an
adjusting signal to the controller to turn off the LCD when
a magnitude of one of the clocks exceeds a predetermined
value. So the LCD is turned off for a while, and a black
image shows. In this way, it is impossible to burn the
substrate out.

While the present invention has been described in con-
nection 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.

What is claimed is:

1. A liquid crystal display (LCD), comprising:

a substrate, comprising a pixel array section and a circuit
arrangement section arranged on a first side and a
second side of the pixel array section,

a plurality of gate on array (GOA) units connected in
series, disposed on the circuit arrangement section, for
outputting a scanning signal to the pixel array section
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based on voltage levels of a plurality of clock signals
and a voltage level of a start signal;

a controller, for generating the plurality of clock signals
and the start signal;

a level shifter, electrically connected to the controller, for
adjusting the voltage levels of the plurality of clock
signals and the voltage level of the start signal; and

an over-current protection circuit, electrically connected
to the level shifter, for outputting an adjusting signal to
the controller to turn off the LCD when a magnitude of
one of the plurality of clock signals is over a predeter-
mined value;

wherein the plurality of clock signals comprise a first
clock signal, a second clock signal, and a third clock
signal, 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
constant voltage, a second constant voltage, the first
clock signal, the second clock signal, and the third
clock signal,

wherein upon receiving the adjusting signal, the controller
switches the clock signals and the start signal to a
floating state, and then turns off the LCD,

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,

wherein the pull-down module comprises:

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 the 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 the second constant voltage and the
pull-down driving node, respectively.

2. The LCD as claimed in claim 1, wherein upon receiving

the adjusting signal, the controller switches the clock signals

and the start signal to the first constant voltage or the second
constant voltage, and then turns off the LCD.

3. The LCD as claimed in claim 1, 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;
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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 LCD as claimed in 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 ftransistor, respectively.

5. The LCD as claimed in claim 1, wherein the over-

current protection circuit is integrated in the level shifter.

6. A liquid crystal display (LCD), comprising:

a substrate, comprising a pixel array section and a circuit
arrangement section arranged on a first side and a
second side of the pixel array section;

a plurality of gate on array (GOA) units connected in
series, disposed on the circuit arrangement section, for
outputting a scanning signal to the pixel array section
based on voltage levels of a plurality of clock signals
and a voltage level of a start signal,

a controller, for generating the plurality of clock signals
and the start signal;

a level shifter, electrically connected to the controller, for
adjusting the voltage levels of the plurality of clock
signals and the voltage level of the start signal; and

an over-current protection circuit, electrically connected
to the level shifter, for outputting an adjusting signal to
the controller to turn off the LCD when a magnitude of
one of the plurality of clock signals is over a predeter-
mined value,

wherein the plurality of clock signals comprise a first
clock signal, a second clock signal, and a third clock
signal, 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
constant voltage, a second constant voltage, the first
clock signal, the second clock signal, and the 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,

wherein the pull-down module comprises:

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 the first constant voltage;
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a second transistor, comprising a gate electrically con-
nected to the pull-down driving node, a drain elec-
trically 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 the second constant voltage and the pull-
down driving node, respectively.

7. The LCD as claimed in claim 6, wherein upon receiving
the adjusting signal, the controller switches the clock signals
and the start signal to the first constant voltage or the second
constant voltage, and then turns off the LCD.

8. The LCD as claimed in claim 6, wherein upon receiving
the adjusting signal, the controller switches the clock signals
and the start signal to a floating state, and then turns off the
LCD.

9. The LCD as claimed in claim 6, wherein the input
control module comprises:

a fourth transistor, comprising a gate electrically con-

nected to the first clock signal, a drain electrically

5

10

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.

10. The LCD as claimed in claim 6, wherein the output

10 control module comprises:

15

20

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.

11. The LCD as claimed in claim 6, wherein the over-

current protection circuit is integrated in the level shifter.

L S T T
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