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CLOCK SIGNAL OUTPUT CIRCUIT AND
LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

Field of Invention

[0001] The present invention relates to the field of liquid
crystal display, and more particularly to a clock signal output
circuit and a liquid crystal display device.

Description of Prior Art

[0002] The liquid crystal display (LCD) has been widely
used in various consumer electronic products such as LCD
TV, mobile phones, televisions, personal digital assistants,
digital cameras, computer monitor, and notebook monitor
with thin body, power saving, radiation-free for wide appli-
cations, and has become the mainstream in the field of the
flat display devices.

[0003] Most of the liquid crystal display devices on the
market are backlight type liquid crystal displays, each of
which includes a liquid crystal display panel and a backlight
module. The working principle of the liquid crystal display
panel is to place liquid crystal molecules between a thin film
transistor array substrate (TFT array substrate) and a color
filter substrate (CF substrate), and a driving voltage is
applied on the two substrate for controlling the rotating
direction of the liquid crystal molecules, to produce an
image by refracting the light from the backlight module.
[0004] With the continuous development of the LCD
display industry manufacturing technology, cost reduction is
currently the industry’s most important one of the develop-
ment directions. Besides optimizing the process of liquid
crystal display device and developing new materials for
reducing production costs, putting the relevant functional
modules, circuits and other integrated into the LCD panel,
such as the use of array process to directly manufacture the
gate scan-driving circuit on the thin film transistor array
substrate (Gate Driver on Array, GOA) to replace the
external gate scan-driving IC technology is also a hot
content which a numerous of liquid crystal display panel
manufacturers competing to develop for further reducing
production costs. GOA technology can use the array process
of the liquid crystal display panel to manufacture the gate
driving circuit produced on the TFT array substrate, to
achieve the method of cascaded gate line scanning. GOA
circuit generally need to access a number of clock signals to
achieve its function of cascaded gate scanning. In the
conventional art, the initial clock signal is usually boosted
by a level shifter and outputted to the GOA circuit of the
liquid crystal display panel. Because the clock signal wir-
ings inside the GOA and the manufacturing process, it is
easy to have short circuit. In order to prevent the liquid
crystal display panel from being burned out, an over-current
protection (OCP) unit is set at the output of the voltage
conversion unit to detect the over-current, when there is an
over-current, the over-current protection unit can control the
voltage conversion unit to stop outputting the clock signal,
can effectively avoid melting screen caused by the short
circuit of the clock signal. In the actual using process of the
liquid crystal display device, due to the rapid switching
machine, so that when turning on at the second time, there
are a part of gate lines of the LCD panel which are not
closed, at this time, it will lead to a high current to trigger
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the over-current protection. However, this kind of high
current is a safe high current, and will not cause abnormali-
ties of the LCD panel, that is, the over-current protection is
falsely triggered.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide a
clock signal output circuit, which is capable of preventing an
over-current protection falsely triggered by a peak current
generated when a liquid crystal display device is quickly
switched on/off.

[0006] An object of the present invention is to provide a
liquid crystal display device, which is capable of preventing
an over-current protection falsely triggered by a peak current
generated when a liquid crystal display device is quickly
switched on/off.

[0007] In order to achieve the object, the present invention
provides a clock signal output circuit, which comprises a
clock signal conversion unit, a voltage dividing unit, a
protection signal generation unit, an over-current protection
unit, and a switching unit.

[0008] An input terminal of the clock signal conversion
unit is connected with an initial clock signal and an output
terminal of the clock signal conversion unit is electrically
connected with a first terminal of the switching unit and
outputting a converted clock signal. A first terminal of the
voltage dividing unit is electrically connected with a second
terminal of the switching unit and a second terminal of the
voltage dividing unit is electrically connected with a display
panel. The protection signal generating unit comprises a
subtractor, a comparator, a switch, a current source, and a
capacitor. A non-inverting input terminal and an inverting
input terminal of the subtractor are respectively electrically
connected with the first terminal and the second terminal of
the voltage dividing unit, an output terminal of the subtractor
is electrically connected with a non-inverting input terminal
of the comparator. An inverting input terminal of the com-
parator is connected with a reference voltage and an output
terminal of the comparator is electrically connected with a
control terminal of the switch. The first terminal and the
second terminal of the switch are respectively electrically
connected with a first terminal and a second terminal of the
capacitor, and the switch is closed when the control terminal
of the switch is at a high level and is disconnected when the
control terminal of the switch is at a low level. The first
terminal of the capacitor is connected with a first terminal of
the current source and the second terminal of the capacitor
is grounded. The first input terminal of the over-current
protection unit is electrically connected with the first termi-
nal of the capacitor and the second input terminal of the
over-current protection unit is electrically connected with
the first terminal or the second terminal of the voltage
dividing unit, an output terminal of the over-current protec-
tion unit is electrically connected with a control terminal of
the switching unit.

[0009] The over-current protection unit is used for gener-
ating a corresponding control signal to control the switching
unit to cut off, when a voltage at the first input terminal of
the over-current protection unit is larger than or equal to a
preset protection value and a current at the second input
terminal of the over-current protection unit is larger than a
preset current and keeping the same for a predetermined
time.
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[0010] The clock signal conversion unit comprises a logic
controller, a first field effect transistor and a second field
effect transistor. An input terminal of the logic controller is
the input terminal of the clock signal conversion unit, an
output terminal of the logic controller is electrically con-
nected with a gate electrode of the first field effect transistor
and a gate electrode of the second field effect transistor. A
drain electrode of the first field effect transistor is connected
with a constant high voltage and a source electrode of the
first field effect transistor is electrically connected with a
drain electrode of the second field effect transistor and is the
output terminal of the clock signal conversion unit. A source
electrode of the second field effect transistor is connected
with the constant low voltage.

[0011] The logic controller is controlled to turn on or off
the first field effect transistor and the second field effect
transistor based on the initial clock signal, so that the output
terminal of the clock signal conversion unit outputs the
converted clock signal.

[0012] The first field effect transistor is an N-type field
effect transistor and the second field effect transistor is a
P-type field effect transistor.

[0013] The voltage dividing unit is a resistor.

[0014] The clock signal conversion unit and the protection
signal generation unit are disposed on a same voltage
conversion chip.

[0015] The display panel comprises a GOA circuit. The
second terminal of the voltage dividing unit is electrically
connected with the GOA circuit of the display panel.
[0016] The switching unit is a third field effect transistor.
A gate electrode of the third field effect transistor is the
control terminal of the switching unit, a drain electrode of
the third field effect transistor is the first terminal of the
switching unit, and a source electrode of the third field effect
transistor is the second terminal of the switching unit.
[0017] The present invention further provides a liquid
crystal display device, which comprises the above clock
signal output circuit.

[0018] The present invention further provides a clock
signal output circuit, which comprises a clock signal con-
version unit, a voltage dividing unit, a protection signal
generation unit, an over-current protection unit, and a
switching unit.

[0019] An input terminal of the clock signal conversion
unit is connected with an initial clock signal and an output
terminal of the clock signal conversion unit is electrically
connected with a first terminal of the switching unit and
outputting a converted clock signal. A first terminal of the
voltage dividing unit is electrically connected with a second
terminal of the switching unit and a second terminal of the
voltage dividing unit is electrically connected with a display
panel. The protection signal generating unit comprises a
subtractor, a comparator, a switch, a current source, and a
capacitor. A non-inverting input terminal and an inverting
input terminal of the subtractor are respectively electrically
connected with the first terminal and the second terminal of
the voltage dividing unit, an output terminal of the subtractor
is electrically connected with a non-inverting input terminal
of the comparator. An inverting input terminal of the com-
parator is connected with a reference voltage and an output
terminal of the comparator is electrically connected with a
control terminal of the switch. The first terminal and the
second terminal of the switch are respectively electrically
connected with a first terminal and a second terminal of the
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capacitor, and the switch is closed when the control terminal
of the switch is at a high level and is disconnected when the
control terminal of the switch is at a low level. The first
terminal of the capacitor is connected with a first terminal of
the current source and the second terminal of the capacitor
is grounded. The first input terminal of the over-current
protection unit is electrically connected with the first termi-
nal of the capacitor and the second input terminal of the
over-current protection unit is electrically connected with
the first terminal or the second terminal of the voltage
dividing unit, an output terminal of the over-current protec-
tion unit is electrically connected with a control terminal of
the switching unit.

[0020] The over-current protection unit is used for gener-
ating a corresponding control signal to control the switching
unit to cut off, when a voltage at the first input terminal of
the over-current protection unit is larger than or equal to a
preset protection value and a current at the second input
terminal of the over-current protection unit is larger than a
preset current and keeping the same for a predetermined
time.

[0021] Wherein the clock signal conversion unit com-
prises a logic controller, a first field effect transistor and a
second field effect transistor. An input terminal of the logic
controller is the input terminal of the clock signal conversion
unit, an output terminal of the logic controller is electrically
connected with a gate electrode of the first field effect
transistor and a gate electrode of the second field effect
transistor. A drain electrode of the first field effect transistor
is connected with a constant high voltage and a source
electrode of the first field effect transistor is electrically
connected with a drain electrode of the second field effect
transistor and is the output terminal of the clock signal
conversion unit. A source electrode of the second field effect
transistor is connected with the constant low voltage.
[0022] The logic controller is controlled to turn on or off
the first field effect transistor and the second field effect
transistor based on the initial clock signal, so that the output
terminal of the clock signal conversion unit outputs the
converted clock signal.

[0023] Wherein the voltage dividing unit is a resistor.
[0024] Wherein the clock signal conversion unit and the
protection signal generation unit are disposed on a same
voltage conversion chip.

[0025] Wherein the display panel comprises a GOA cir-
cuit. The second terminal of the voltage dividing unit is
electrically connected with the GOA circuit of the display
panel.

[0026] The beneficial effects of the present invention are:
the present invention provides a clock signal output circuit,
which comprises a clock signal conversion unit, a voltage
dividing unit, a protection signal generation unit, an over-
current protection unit, and a switching unit. Wherein the
protection signal generating unit comprises a subtractor, a
comparator, a switch, a current source, and a capacitor.
When the clock signal outputted from the clock signal
output circuit is used to output the clock signal to the display
panel, the peak current generated after the second ON of the
quickly switching the machine on/off is flown through the
voltage dividing unit so that the current source could not
charge the voltage at the first terminal of the capacitor to a
preset protection value, and when the peak current disap-
pears, the current source can quickly charge the voltage at
the first terminal of the capacitor to the preset protection
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value and input to the over-current protection unit to activate
the overcurrent protection function, which is capable of
preventing an over-current protection falsely triggered by a
peak current generated when a liquid crystal display device
is quickly switched on/off. The present invention is to
provide a liquid crystal display device, which is capable of
preventing an over-current protection falsely triggered by a
peak current generated when a liquid crystal display device
is quickly switched on/off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] For further understanding of the features and tech-
nical contents of the present invention, reference should be
made to the following detailed description and accompany-
ing drawings of the present invention. However, the draw-
ings are for reference only and are not intended to limit the
present invention.

[0028] In drawings:

[0029] FIG. 1is a circuit diagram of a clock signal output
circuit according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] The technical means and the effects thereof will be
further described with reference to the preferred embodi-
ments of the present invention and their accompanying
drawings.

[0031] Please refer to FIG. 1, the present invention pro-
vides a clock signal output circuit, which comprises a clock
signal conversion unit 100, a voltage dividing unit 200, a
protection signal generation unit 300, an over-current pro-
tection unit 400, and a switching unit 500.

[0032] An input terminal of the clock signal conversion
unit 100 is connected with an initial clock signal CK and an
output terminal of the clock signal conversion unit 100 is
electrically connected with a first terminal of the switching
unit 500 and outputting a converted clock signal CK'. A first
terminal of the voltage dividing unit 200 is electrically
connected with a second terminal of the switching unit 500
and a second terminal of the voltage dividing unit 200 is
electrically connected with a display panel 10. The protec-
tion signal generating unit 300 comprises a subtractor 310,
a comparator 320, a switch S1, a current source DC, and a
capacitor C1. A non-inverting input terminal and an invert-
ing input terminal of the subtractor 310 are respectively
electrically connected with the first terminal and the second
terminal of the voltage dividing unit 200, an output terminal
of the subtractor 310 is electrically connected with a non-
inverting input terminal of the comparator 320. An inverting
input terminal of the comparator 320 is connected with a
reference voltage Vref and an output terminal of the com-
parator 320 is electrically connected with a control terminal
of the switch S1. The first terminal and the second terminal
of the switch S1 are respectively electrically connected with
a first terminal and a second terminal of the capacitor C1,
and the switch S1 is closed when the control terminal of the
switch S1 is at a high level and is disconnected when the
control terminal of the switch S1 is at a low level. The first
terminal of the capacitor C1 is connected with a first
terminal of the current source DC and the second terminal of
the capacitor C1 is grounded. The first input terminal of the
over-current protection unit 400 is electrically connected
with the first terminal of the capacitor C1 and the second
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input terminal of the over-current protection unit 400 is
electrically connected with the first terminal or the second
terminal of the voltage dividing unit 200, an output terminal
of the over-current protection unit 400 is electrically con-
nected with a control terminal of the switching unit 500.
[0033] The over-current protection unit 400 is used for
generating a corresponding control signal to control the
switching unit 500 to cut off, when a voltage at the first input
terminal of the over-current protection unit 400 is larger than
or equal to a preset protection value and a current at the
second input terminal of the over-current protection unit 400
is larger than a preset current and keeping the same for a
predetermined time.

[0034] Specifically, in one embodiment of the present
invention, the clock signal conversion unit 100 comprises a
logic controller 110, a first field effect transistor Q1 and a
second field effect transistor Q2. An input terminal of the
logic controller 110 is the input terminal of the clock signal
conversion unit 100, an output terminal of the logic con-
troller 110 is electrically connected with a gate electrode of
the first field effect transistor Q1 and a gate electrode of the
second field effect transistor Q2. A drain electrode of the first
field effect transistor Q1 is connected with a constant high
voltage VGH, a source electrode of the first field effect
transistor Q1 is electrically connected with a drain electrode
of the second field effect transistor Q2 and is the output
terminal of the clock signal conversion unit 100. A source
electrode of the second field effect transistor Q2 is connected
with the constant low voltage VGL.

[0035] The logic controller 110 is controlled to turn on or
off the first field effect transistor Q1 and the second field
effect transistor Q2 based on the initial clock signal CK, so
that the output terminal of the clock signal conversion unit
100 outputs the converted clock signal CK'".

[0036] Specifically, the first field effect transistor Q1 is an
N-type field effect transistor and the second field effect
transistor Q2 is a P-type field effect transistor.

[0037] Specifically, the voltage dividing unit 200 is a
resistor R1. Of course, the voltage dividing unit 200 may be
provided as a plurality of resistive in series or in parallel
structures, or other elements having a voltage dividing
function may be used.

[0038] Specifically, the clock signal conversion unit 100
and the protection signal generation unit 300 are disposed on
a same voltage conversion chip.

[0039] Specifically, the display panel 10 comprises a GOA
circuit 11. The second terminal of the voltage dividing umt
200 is electrically connected with the GOA circuit 11 of the
display panel 10.

[0040] Specifically, the switching unit 500 is a third field
effect transistor Q3. A gate electrode of the third field effect
transistor Q3 is the control terminal of the switching unit
500, a drain electrode of the third field effect transistor Q3
is the first terminal of the switching unit 500, and a source
electrode of the third field effect transistor Q3 is the second
terminal of the switching unit 500.

[0041] Furthermore, the third field effect transistor Q3 can
be an N-type field effect transistor or a P-type field effect
transistor. When the third field effect transistor Q3 is an
N-type field effect transistor, correspondingly, the over-
current protection unit 400 generates a low-level control
signal to control the switching unit 500 to cut off, when the
voltage at the first input terminal of the over-current pro-
tection unit 400 is larger than or equal to the preset protec-
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tion value and the current at the second input terminal of the
over-current protection unit 400 is larger than a preset
current and keeping the same for the predetermined time, or
the over-current protection unit 400 generates a high-level
control signal to control the switching unit 500 to turn on,
when the voltage at the first input terminal of the over-
current protection unit 400 is smaller than the preset pro-
tection value, or the voltage at the first input terminal of the
over-current protection unit 400 is larger than or equal to the
preset protection value, but the current at the second input
terminal of the over-current protection unit 400 is not
satisfied with being larger than the preset current and keep-
ing the same for the predetermined time. When the third field
effect transistor Q3 is a P-type field effect transistor, corre-
spondingly, the over-current protection unit 400 generates a
high-level control signal to control the switching unit 500 to
cut off, when the voltage at the first input terminal of the
over-current protection unit 400 is larger than or equal to the
preset protection value and the current at the second input
terminal of the over-current protection unit 400 is larger than
a preset current and keeping the same for the predetermined
time, or the over-current protection unit 400 generates a
low-level control signal to control the switching unit 500 to
turn on, when the voltage at the first input terminal of the
over-current protection unit 400 is smaller than the preset
protection value, or the voltage at the first input terminal of
the over-current protection unit 400 is larger than or equal to
the preset protection value, but the current at the second
input terminal of the over-current protection unit 400 is not
satisfied with being larger than the preset current and keep-
ing the same for the predetermined time.

[0042] It is noted that, when the clock signal output circuit
of the present invention applied to a liquid crystal display
device outputs a clock signal to the display panel 10, once
the liquid crystal display device is in a quickly switch on/off
situation, there is a peak current flowing through the voltage
dividing unit 200 after the second switch-on, and the voltage
outputted from the subtractor 310 is the voltage difference
across the two sides of the voltage dividing unit 200, which
is positively correlated with the current flowing through the
voltage dividing unit 200. Hence, with a specific selection to
the reference voltage Vref, after a peak current flows through
the voltage dividing unit 200, the voltage at the output
terminal of the subtractor 310 (the voltage difference across
the two sides of the voltage dividing unit 200) is larger than
the reference voltage Vref, and the output terminal of the
comparator 320 outputs a high-level voltage to the control
terminal control of the switch S1 to turn off. Hence, when
the peak current flows through the voltage dividing unit 200,
the first terminal of the capacitor C1 is grounded to dis-
charge the capacitor C1. With a specific setting to the preset
protection value, when a peak current is occurred during the
liquid crystal display device at the second switch-on, the
current source could not charge the voltage at the first
terminal of the capacitor C1 to the preset protection value.
When the peak current disappears, with a specific selection
to the reference voltage Vref, the voltage at the output
terminal of the subtractor 310 is always smaller than the
reference voltage Vref, i.e., the output terminal of the
comparator 320 is always at a low-level voltage, the switch
S1 is always turned off and the current source DC can
quickly charge the voltage at the first terminal of the
capacitor C1 to the preset protection value and output to the
first input terminal of the over-current protection unit 400.
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Hence, when a current larger than the preset current flows
into the second input terminal of the over-current protection
unit 400 and keeps for the predetermined time, the overcur-
rent protection unit 400 will generates a corresponding
control signal to control the switching unit 500 to be turned
off, that is, and to stop the output of the clock signal to the
display panel 10, and the over-current protection is
achieved. The over-current protection is only performed
after the peak current disappears, which is capable of
preventing an over-current protection falsely triggered by a
peak current generated when a liquid crystal display device
is quickly switched on/off.

[0043] Based on the same inventive concept, the present
invention further provides a liquid crystal display device,
which comprises the above clock signal output circuit,
which is capable of preventing an over-current protection
falsely triggered by a peak current generated when a liquid
crystal display device is quickly switched on/off. The struc-
ture of the clock signal output circuit is no longer described
here.

[0044] As mentioned above, a clock signal output circuit
of the present invention, which comprises a clock signal
conversion unit, a voltage dividing unit, a protection signal
generation unit, an over-current protection unit, and a
switching unit. Wherein the protection signal generating unit
comprises a subtractor, a comparator, a switch, a current
source, and a capacitor. When the clock signal outputted
from the clock signal output circuit is used to output the
clock signal to the display panel, the peak current generated
after the second ON of the quickly switching the machine
on/off is flown through the voltage dividing unit so that the
current source could not charge the voltage at the first
terminal of the capacitor to a preset protection value, and
when the peak current disappears, the current source can
quickly charge the voltage at the first terminal of the
capacitor to the preset protection value and input to the
over-current protection unit to activate the overcurrent pro-
tection function, which is capable of preventing an over-
current protection falsely triggered by a peak current gen-
erated when a liquid crystal display device is quickly
switched on/off. The present invention is to provide a liquid
crystal display device, which is capable of preventing an
over-current protection falsely triggered by a peak current
generated when a liquid crystal display device is quickly
switched on/off.

[0045] As mentioned above, those of ordinary skill in the
art, without departing from the spirit and scope of the
present invention, can make various kinds of modifications
and variations to the present invention. Therefore, all such
modifications and variations are intended to be included in
the protection scope of the appended claims of the present
invention.

What is claimed is:

1. A clock signal output circuit, comprising a clock signal
conversion unit, a voltage dividing unit, a protection signal
generation unit, an over-current protection unit, and a
switching unit;

an input terminal of the clock signal conversion unit being

connected with an initial clock signal, an output termi-
nal of the clock signal conversion unit being electri-
cally connected with a first terminal of the switching
unit and outputting a converted clock signal; a first
terminal of the voltage dividing unit being electrically
connected with a second terminal of the switching umt
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and a second terminal of the voltage dividing unit being
electrically connected with a display panel; the protec-
tion signal generating unit comprising a subtractor, a
comparator, a switch, a current source, and a capacitor;
a non-inverting input terminal and an inverting input
terminal of the subtractor being respectively electri-
cally connected with the first terminal and the second
terminal of the voltage dividing unit, an output terminal
of the subtractor being electrically connected with a
non-inverting input terminal of the comparator; an
inverting input terminal of the comparator being con-
nected with a reference voltage and an output terminal
of the comparator being electrically connected with a
control terminal of the switch; the first terminal and the
second terminal of the switch respectively being elec-
trically connected with a first terminal and a second
terminal of the capacitor, and the switch being closed
when the control terminal of the switch being at a high
level and being disconnected when the control terminal
of the switch being at a low level; the first terminal of
the capacitor being connected with a first terminal of
the current source, the second terminal of the capacitor
being grounded; the first input terminal of the over-
current protection unit being electrically connected
with the first terminal of the capacitor and the second
input terminal of the over-current protection unit being
electrically connected with the first terminal or the
second terminal of the voltage dividing unit, an output
terminal of the over-current protection unit being elec-
trically connected with a control terminal of the switch-
ing unit;

the over-current protection unit being used for generating
a corresponding control signal to control the switching
unit to cut off, when a voltage at the first input terminal
of the over-current protection unit being larger than or
equal to a preset protection value and a current at the
second input terminal of the over-current protection
unit being larger than a preset current and keeping the
same for a predetermined time.

2. The clock signal output circuit according to claim 1,
wherein the clock signal conversion unit comprises a logic
controller, a first field effect transistor and a second field
effect transistor; an input terminal of the logic controller is
the input terminal of the clock signal conversion unit, an
output terminal of the logic controller is electrically con-
nected with a gate electrode of the first field effect transistor
and a gate electrode of the second field effect transistor; a
drain electrode of the first field effect transistor is connected
with a constant high voltage, a source electrode of the first
field effect transistor is electrically connected with a drain
electrode of the second field effect transistor and is the
output terminal of the clock signal conversion unit; a source
electrode of the second field effect transistor is connected
with the constant low voltage;

the logic controller is controlled to turn on or off the first
field effect transistor and the second field effect tran-
sistor based on the initial clock signal, so that the output
terminal of the clock signal conversion unit outputs the
converted clock signal.

3. The clock signal output circuit according to claim 2,
wherein the first field effect transistor is an N-type field
effect transistor and the second field effect transistor is a
P-type field effect transistor.
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4. The clock signal output circuit according to claim 1,
wherein the voltage dividing unit is a resistor.

5. The clock signal output circuit according to claim 1,
wherein the clock signal conversion unit and the protection
signal generation unit are disposed on a same voltage
conversion chip.

6. The clock signal output circuit according to claim 1,
wherein the display panel comprises a GOA circuit; the
second terminal of the voltage dividing unit is electrically
connected with the GOA circuit of the display panel.

7. The clock signal output circuit according to claim 1,
wherein the switching unit is a third field effect transistor, a
gate electrode of the third field effect transistor is the control
terminal of the switching unit, a drain electrode of the third
field effect transistor is the first terminal of the switching
unit, and a source electrode of the third field effect transistor
is the second terminal of the switching unit.

8. A liquid crystal display device, comprising the clock
signal output circuit according to claim 1.

9. A clock signal output circuit, comprising a clock signal
conversion unit, a voltage dividing unit, a protection signal
generation unit, an over-current protection unit, and a
switching unit;

an input terminal of the clock signal conversion unit being

connected with an initial clock signal, an output termi-
nal of the clock signal conversion unit being electri-
cally connected with a first terminal of the switching
unit and outputting a converted clock signal; a first
terminal of the voltage dividing unit being electrically
connected with a second terminal of the switching umt
and a second terminal of the voltage dividing unit being
electrically connected with a display panel; the protec-
tion signal generating unit comprising a subtractor, a
comparator, a switch, a current source, and a capacitor;
a non-inverting input terminal and an inverting input
terminal of the subtractor being respectively electri-
cally connected with the first terminal and the second
terminal of the voltage dividing unit, an output terminal
of the subtractor being electrically connected with a
non-inverting input terminal of the comparator; an
inverting input terminal of the comparator being con-
nected with a reference voltage and an output terminal
of the comparator being electrically connected with a
control terminal of the switch; the first terminal and the
second terminal of the switch respectively being elec-
trically connected with a first terminal and a second
terminal of the capacitor, and the switch being closed
when the control terminal of the switch being at a high
level and being disconnected when the control terminal
of the switch being at a low level; the first terminal of
the capacitor being connected with a first terminal of
the current source, the second terminal of the capacitor
being grounded; the first input terminal of the over-
current protection unit being electrically connected
with the first terminal of the capacitor and the second
input terminal of the over-current protection unit being
electrically connected with the first terminal or the
second terminal of the voltage dividing unit, an output
terminal of the over-current protection unit being elec-
trically connected with a control terminal of the switch-
ing unit;

the over-current protection unit being used for generating

a corresponding control signal to control the switching
unit to cut off, when a voltage at the first input terminal
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of the over-current protection unit being larger than or
equal to a preset protection value and a current at the
second input terminal of the over-current protection
unit being larger than a preset current and keeping the
same for a predetermined time;

wherein the clock signal conversion unit comprises a
logic controller, a first field effect transistor and a
second field effect transistor; an input terminal of the
logic controller is the input terminal of the clock signal
conversion unit, an output terminal of the logic con-
troller is electrically connected with a gate electrode of
the first field effect transistor and a gate electrode of the
second field effect transistor; a drain electrode of the
first field effect transistor is connected with a constant
high voltage, a source electrode of the first field effect
transistor is electrically connected with a drain elec-
trode of the second fleld effect transistor and is the
output terminal of the clock signal conversion unit; a
source electrode of the second field effect transistor is
connected with the constant low voltage;

the logic controller is controlled to turn on or off the first
field effect transistor and the second field effect tran-
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sistor based on the initial clock signal, so that the output
terminal of the clock signal conversion unit outputs the
converted clock signal;

wherein the voltage dividing unit is a resistor;

wherein the clock signal conversion unit and the protec-

tion signal generation unit are disposed on a same
voltage conversion chip;

wherein the display panel comprises a GOA circuit; the

second terminal of the voltage dividing unit is electri-
cally connected with the GOA circuit of the display
panel.

10. The clock signal output circuit according to claim 9,
wherein the first field effect transistor is an N-type field
effect transistor and the second field effect transistor is a
P-type field effect transistor.

11. The clock signal output circuit according to claim 9,
wherein the switching unit is a third field effect transistor, a
gate electrode of the third field effect transistor is the control
terminal of the switching unit, a drain electrode of the third
field effect transistor is the first terminal of the switching
unit, and a source electrode of the third field effect transistor
is the second terminal of the switching unit.
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