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FORMING A DRIVING CIRCUIT OF THE LOD PANEL, THE DRIVING
CIRCUTT COMPRISES MULTIPLE FIRST SWITUHING CIRCUATS, EACH
FIRST SWITCHING CIRCUIT HAS A PIRST AWITUHING ELEMENT, THE ',..-""f—*\ ST01
FIRST SWITCHING ELEMENT HAS A CONTROL TEEMINAL, AFIRST |
TERMINAL AND A SECOND TERMINAL, CONNECTING THETIRST
TERMIMAL OF THE FIRET SWITCHING ELEMENT TOONE DATA LINE OF
THE LCD PAMEL

1
AT THE ABRAY MANUFACTUREND PROCESS STAGE OF THE LCDPANEL,
INPUTTENG THE FIRST REFERENCE VOLTAGE INTD THE CONTROL TERMINAL
OF THE FIRST SWITCHING ELEMENT, COMNECTING THE SECOND TERMINALOF | " §7()2
THE FIRST SWITCHING ELEMENT IS CONNECTED T0 A FIRSTDISCHARGE [

CIRCUTT, WHEN THE VOLTAGE OF THE DATA LINE I8 HIGHER THAN R LOWER.
THAY THE FIRST KEFEREMCE VOLTAGE, THE FIRST SWITCHING BLEMENT IS
TURNEDHON TO DISCHARGE THE VOLTAGE OF THE DATA LINE THROUGH THE
FIRST DISCHARGE CTRCUTY

v

AFTER THE ARRAY MANUFACTURING PROUESS STACE, PROCESSING THE
STAGE TO DRIVE THE LCD PANEL T TIRPLAY OR T TEST THELCD PANEL TO
DISCORNECT THE SECOND TERMINAL OF THE FIRST SWITCHING ELEMENT
AND THE FIRST DISCHARGE CIRCUIT, THEN THE CONTROL TERMINALOFTHE | 7 S ?03
FIRST SWITCHING ELEMENT IS INPUT BY A FIRST CONTROL SIGWAL, ANDTHE |
SECORD TERMINAL OF THE FIBST SWITCHING ELEMENT IS INPUT BY ADATA
SIGNAL, WHEN THE FIRST CONTROL SIGNAL CONTROLS THE FIRST SWITCHENG
ELEMENT TGO BE TURNED ON, THE DATA SIGNAL PASSES THROUGH SAID FIRST
SWITCHING ELEMENT TC BE TRANSMITTED TO THE BATA LINE S0 THAT THE
LCD PANEL IS ACHIEVED TO DISPLAY OR TO BE TESTED

FIG 7
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LIQUID CRYSTAL DISPLAY PANEL,
DRIVING CIRCUIT AND MANUFACTURING
METHOD OF THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a divisional application of co-pending U.S.
patent application Ser. No. 14/897,624, filed on Dec. 10,
2015, which is a national stage of PCT Application No.
PCT/CN2015/090491, filed on Sep. 24, 2015, claiming
foreign priority of Chinese Patent Application No.
201510568306.1, filed on Sep. 8, 2015.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a technical field of
a liquid crystal display (LCD), especially to an LCD panel,
its driving circuit and manufacturing method.

Description of Related Art

[0003] During the manufacturing process of the LCD
panels, especially the array process, dry etching procedure
needs to be processed multiple times. However, during the
dry etching procedure, large amounts of static electricity are
easily produced. Therefore, electrostatic discharge protec-
tion (ESD protection) is designed in the panel to keep the
panel from accumulating too much static electricity to cause
the wire explosion.

[0004] As shown in FIG. 1, a conventional ESD protection
configuration has a ESD protection structure 102 formed on
an opposite side of a data driving circuit 101 of the LCD
panel 10. However, the static electricity is usually generated
during the dry etching procedure. When the array manufac-
turing process is finished, the ESD protection structure 102
on the opposite side of the data driving circuit 101 no longer
plays a role but still exists after assembling as a module.
Therefore, the space of the frame is occupied by the ESD
protection structure and the ESD protection structure is not
conducive to the narrow frame design for the panel.

SUMMARY OF THE INVENTION

[0005] The main technology problem solved by the pres-
ent invention is to provide a liquid crystal panel and its
driving circuit and manufacturing method so that the space
in the panel is save to achieve narrow frame design of the
LCD panel while achieving ESD protection.

[0006] Inorder to solve the above technology problem, the
present invention provides a technical solution that is driv-
ing circuit of an LCD panel. The LCD panel is a low
temperature poly-silicon LCD panel. The circuit comprises
multiple first switching circuits. Each first switching circuit
has a first element and a second switching element. The first
switching element and the second switching element respec-
tively have a control terminal, a first terminal and a second
terminal. The first terminals of the first switching element
and the second switching element are connected to the same
data line of the LCD panel. At the array manufacturing
process stage of the LCD panel, the control terminals of the
first switching element and the second switching element are
used respectively to be input by the first reference voltage
and the second reference voltage. The second terminals of
the first switching element and the second switching element
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are respectively connected to a first discharge circuit and a
second discharge circuit. When the voltage of the data line
is lower than the first reference voltage, the first switching
element is turned on to discharge the voltage of the data line
through the first discharge circuit. When the voltage of the
data line is higher than the second reference voltage, the
second switching element is turned on to discharge the
voltage of the data line through the second discharge circuit.
During the stage to drive the LCD panel to display or to test
the LCD panel, the control terminal of at least one of the first
switching element and the second switching element is input
a first control signal, and the second terminal of at least one
of the first switching element and the second switching
element is input by a data signal. Thus, when the first control
signal controls at least one of the first switching element and
the second switching element to be turned on, the data signal
passes through said switching element to be transmitted to
the data line so that the LCD panel is achieved to display or
to be tested.

[0007] It further comprises multiple second switching
circuits. Each second switching circuit has a third switching
element and a fourth switching element. Each second
switching circuit corresponds to at least two of the first
switching circuits. The second terminals of the first switch-
ing element of the at least two of the first switching circuits
are connected to the first discharge circuit or to receive the
data signal through the third switching element. The second
terminals of the second switching element of the at least two
of the first switching circuits are connected to the second
discharge circuit or to receive the data signal through the
fourth switching element. The third switching element and
fourth switching element respectively have a control termi-
nal, a first terminal and a second terminal. The first terminal
of the third switching element is connected to the second
terminals of the first switching elements of the correspond-
ing at least two of the first switching circuits. The first
terminal of the fourth switching element is connected to the
second terminals of the second switching elements of the
corresponding at least two of the first switching circuits. At
the array manufacturing process stage of the LCD panel, the
control terminals of the third switching element and the
fourth switching element are used respectively to be input by
the first reference voltage and the second reference voltage.
The first terminals of the third switching element and the
fourth switching element are respectively connected to the
first discharge circuit and the second discharge circuit. When
the voltage of the data line connected by one of the corre-
sponding first switching circuits is lower than the first
reference voltage, the third switching element is turned on to
discharge the voltage of the data line connected by the one
of the corresponding first switching circuits through the first
discharge circuit. When the voltage of the data line con-
nected by one of the corresponding first switching circuits is
higher than the second reference voltage, the fourth switch-
ing element is turned on to discharge the voltage of the data
line connected by one of the corresponding first switching
circuits through the second discharge circuit. During the
stage to drive the LCD panel to display or to test the LCD
panel, the control terminal of at least one of the third
switching element and the fourth switching element is input
by a second control signal, and the second terminal of at
least one of the third switching element and the fourth
switching element is input by the data signal. Thus, the data
signal is input to the second terminal of at least one of the
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first switching element and the second switching element of
the at least two of the first switching circuits.

[0008] The first reference voltage and the second voltage
are ground voltage. The first discharge circuit and the second
discharge circuit are short-circuit lines connected to the
ground. At the array manufacturing process stage, the con-
trol terminals of the first switching elements, the second
switching elements, the third switching elements and the
fourth switching elements are all connected to the short-
circuit lines. The first terminals of the third switching
element and the fourth switching element of each second
switching circuit are connected to the second terminals of
the first switching elements and the second switching ele-
ments of the corresponding at least two of the first switching
circuits. During the stage to drive the LCD panel to display
or to test the LCD panel, the short-circuit lines are cut. Then
the first control signal is input to the control terminal of at
least one of the first switching element and the second
switching element of each first switching circuit. The second
control signal is input to the control terminal of at least one
of the third switching element and the fourth switching
element of each second switching circuit. The data signal is
input to the second terminal of at least one of the third
switching element and the fourth switching element of each
second switching circuit.

[0009] The first switching elements and the third switch-
ing elements are N-type thin-film transistors. The second
switching elements and the fourth switching elements are
P-type thin-film transistors. The gate, source and drain are
respectively regarded as the control terminal, the first ter-
minal and the second terminal of each switching element.
[0010] Inorderto solve the above technology problem, the
present invention provides another technical solution that is
an LCD panel. The LCD panel comprises a driving circuit.
The driving circuit comprises multiple first switching cir-
cuits. Each first switching circuit has a first switching
element. The first switching element has a control terminal,
a first terminal and a second terminal. The first terminal of
the first switching element is connected to one data line of
the LCD panel. At the array manufacturing process stage,
the control terminal of the first switching element is used
respectively to be input by the first reference voltage. The
second terminal of the first switching element is connected
to a first discharge circuit. When the voltage of the data line
is higher than or lower than the first reference voltage, the
first switching element is turned on to discharge the voltage
of the data line through the first discharge circuit. During the
stage to drive the LCD panel to display or to test the LCD
panel, the control terminal of the first switching element is
input by a first control signal, and the second terminal of the
first switching element is input by a data signal. Thus, when
the first control signal controls the first switching element to
be turned on, the data signal passes through said first
switching element to be transmitted to the data line so that
the LCD panel is achieved to display or to be tested.
[0011] Each first switching circuit has a second switching
element. The second switching element has a control termi-
nal, a first terminal and a second terminal. The first terminals
of the first switching element and the second switching
element are connected to the same data line of the LCD
panel. At the array manufacturing process stage, the control
terminals of the first switching element and the second
switching element are used respectively to be input by the
first reference voltage and the second reference voltage. The
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second terminals of the first switching element and the
second switching element are respectively connected to the
first discharge circuit and a second discharge circuit. When
the voltage of the data line is lower than the first reference
voltage, the first switching element is turned on to discharge
the voltage of the data line through the first discharge circuit.
When the voltage of the data line is higher than the second
reference voltage, the second switching element is turned on
to discharge the voltage of the data line through the second
discharge circuit. During the stage to drive the LCD panel to
display or to test the LCD panel, the control terminal of at
least one of the first switching element and the second
switching element is input by a first control signal, and the
second terminal of at least one of the first switching element
and the second switching element is input by a data signal.
Thus, the LCD panel is achieved to display or to be tested.

[0012] It further comprises multiple second switching
circuits. Each second switching circuit has a third switching
element and a fourth switching element. Each second
switching circuit corresponds to at least two of the first
switching circuits. The second terminals of the first switch-
ing element of the at least two of the first switching circuits
are connected to the first discharge circuit or to receive the
data signal through the third switching element. The second
terminals of the second switching element of the at least two
of the first switching circuits are connected to the second
discharge circuit or to receive the data signal through the
fourth switching element. The third switching element and
fourth switching element respectively have a control termi-
nal, a first terminal and a second terminal. The first terminal
of the third switching element is connected to the second
terminals of the first switching elements of the correspond-
ing at least two of the first switching circuits. The first
terminal of the fourth switching element is connected to the
second terminals of the second switching elements of the
corresponding at least two of the first switching circuits. At
the array manufacturing process stage of the LCD panel, the
control terminals of the third switching element and the
fourth switching element are used respectively to be input by
the first reference voltage and the second reference voltage.
The first terminals of the third switching element and the
fourth switching element are respectively connected to the
first discharge circuit and the second discharge circuit. When
the voltage of the data line connected by one of the corre-
sponding first switching circuits is lower than the first
reference voltage, the third switching element is turned on to
discharge the voltage of the data line connected by the one
of the corresponding first switching circuits through the first
discharge circuit. When the voltage of the data line con-
nected by one of the corresponding first switching circuits is
higher than the second reference voltage, the fourth switch-
ing element is turned on to discharge the voltage of the data
line connected by one of the corresponding first switching
circuits through the second discharge circuit. During the
stage to drive the LCD panel to display or to test the LCD
panel, the control terminal of at least one of the third
switching element and the fourth switching element is input
by a second control signal, and the second terminal of at
least one of the third switching element and the fourth
switching element is input by the data signal. Thus, the data
signal is input to the second terminal of at least one of the
first switching element and the second switching element of
the at least two of the first switching circuits.



US 2019/0129261 Al

[0013] The first reference voltage and the second voltage
are ground voltage. The first discharge circuit and the second
discharge circuit are short-circuit lines connected to the
ground. At the array manufacturing process stage of the
LCD panel, the control terminals of the first switching
elements, the second switching elements, the third switching
elements and the fourth switching elements are all connected
to the short-circuit lines. The first terminals of the third
switching element and the fourth switching element of each
second switching circuit are connected to the second termi-
nals of the first switching elements and the second switching
elements of the corresponding at least two of the first
switching circuits. During the stage to drive the LCD panel
to display or to test the LCD panel, the short-circuit lines are
cut. Then the first control signal is input to the control
terminal of at least one of the first switching element and the
second switching element of each first switching circuit. The
second control signal is input to the control terminal of at
least one of the third switching element and the fourth
switching element of each second switching circuit. The data
signal is input to the second terminal of at least one of the
third switching element and the fourth switching element of
each second switching circuit.

[0014] The first switching elements and the third switch-
ing elements are N-type thin-film transistors. The second
switching elements and the fourth switching elements are
P-type thin-film transistors. The gate, source and drain are
respectively regarded as the control terminal, the first ter-
minal and the second terminal of each switching element.

[0015] Inorder to solve the above technology problem, the
present invention provides another technical solution that is
a manufacturing method of an LCD panel comprising fol-
lowing steps. A driving circuit of the LCD panel is formed.
The driving circuit comprises multiple first switching cit-
cuits. Fach first switching circuit has a first switching
element. The first switching element has a control terminal,
a first terminal and a second terminal. The first terminal of
the first switching element is connected to one data line of
the LCD panel. At the array manufacturing process stage of
the LCD panel, input the first reference voltage into the
control terminal of the first switching element. The second
terminal of the first switching element is connected to a first
discharge circuit. When the voltage of the data line is higher
than or lower than the first reference voltage, the first
switching element is turned on to discharge the voltage of
the data line through the first discharge circuit. After the
array manufacturing process stage, the stage to drive the
LCD panel to display or to test the LCD panel is processed
to disconnect the second terminal of the first switching
element and the first discharge circuit. Then the control
terminal of the first switching element is input by a first
control signal, and the second terminal of the first switching
element is input by a data signal. Thus, when the first control
signal controls the first switching element to be turned on,
the data signal passes through said first switching element to
be transmitted to the data line so that the LCD panel is
achieved to display or to be tested.

[0016] The manufacturing method of an LCD panel com-
prises following steps. The driving circuit of the LCD panel
is formed. The driving circuit has multiple second switching
elements. The second switching element has a control ter-
minal, a first terminal and a second terminal. The first
terminals of the first switching element and the second
switching element are connected to the same data line of the
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LCD panel. At the array manufacturing process stage of the
LCD panel further comprises following steps. The control
terminal of the second switching element is input by the
second reference voltage. The second terminal of the second
switching element is connected to a second discharge circuit.
When the voltage of the data line is higher than the second
reference voltage, the second switching element is turned on
to discharge the voltage of the data line through the second
discharge circuit. When the voltage of the data line is lower
than the first reference voltage, the first switching element is
turned on. After the array manufacturing process stage, the
stage to drive the LCD panel to display or to test the LCD
panel is processed and comprises following steps. The first
switching element and the second switching element are
disconnected respectively to the first discharge circuit and
the second discharge circuit. The control terminal of at least
one of the first switching element and the second switching
element is input by a first control signal, and the second
terminal of at least one of the first switching element and the
second switching element is input by a data signal. Thus, the
LCD panel is achieved to display.

[0017] The beneficial effect of the present invention is: to
distinguish with the prior arts, the driving circuit of the
present invention during the array manufacturing process
stage of the LCD panel has the data line connected to the first
discharge circuit through the first switching element to
discharge the electric charges of the data line through the
first discharge circuit so that the static electricity of the data
line is discharged. During the stage to drive the LCD panel
to display or to test the LCD, the data signal is input to the
data line through the first switching element to achieve the
LCD panel to display or to be tested. By the aforementioned
ways, the first switching element is used simultaneously to
proceed an ESD protection and to drive the panel to display
or to be tested. Therefore, extra panel space is not needed or
only a small panel space is needed to form the ESD
protection structure. Then the panel space is reduced to be
favorable for narrow frame design.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is an illustrative view of an LCD panel with
an ESD protection structure in accordance with the prior art.
[0019] FIG. 2 is an illustrative view of the connecting
structure of an embodiment of a driving circuit of an LCD
panel in accordance with the present invention, shown that
to achieve to discharge the static electricity of the data line
at the array manufacturing process stage.

[0020] FIG. 3 is an illustrative view of the connecting
structure of an embodiment of a driving circuit of an LCD
panel in accordance with the present invention, shown that
to achieve to drive the data line at the stage to drive the LCD
panel to display or to test the LCD panel.

[0021] FIG. 4 is a time sequence waveform diagram of a
first control signal of an embodiment of a driving circuit of
an LCD panel in accordance with the present invention at the
stage to drive the LCD panel to display or to test the LCD
panel.

[0022] FIG. 5 is an illustrative view of another embodi-
ment of a driving circuit of an LCD panel in accordance with
the present invention.

[0023] FIG. 6 is a time sequence waveform diagram of a
first control signal and a second control signal of the driving
circuit of an LCD panel in FIG. 5 at the stage to drive the
LCD panel to display or to test the LCD panel.



US 2019/0129261 Al

[0024] FIG. 7 is a flow chart of an embodiment of a
manufacturing method of an LCD panel in accordance with
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0025] The present invention is detailed described as fol-
lowing with the figures and embodiments.

[0026] With reference to FIGS. 2 and 3, in one embodi-
ment of a driving circuit of an LCD panel in accordance with
the present invention, the LCD panel is a low temperature
poly-silicon (LTPS) LCD panel having multiple pixels. The
pixels are arranged along row direction in multiple R
sub-pixel columns, G sub-pixel columns and B sub-pixel
columns periodically in sequence. An R sub-pixel, a G
sub-pixel and a B sub-pixel constitute a pixel unit. Each
sub-pixel column corresponds to one data line Dm, i.e. the
multiple sub-pixels in each sub-pixel column connecting to
one data line Dm. The driving circuit 20 comprises multiple
first switching circuits 21 and three control lines L1, L3, L5.
Each switching circuit 21 comprises a first switching ele-
ment Q1. Certainly, the LCD panel may be an amorphous
silicon LCD panel.

[0027] The first switching element Q1 has a control ter-
minal, a first terminal and a second terminal. The first
terminal of the first switching element Q1 connects to one
data line Dm of the LCD panel, i.e. each data line Dm
corresponding to one first switching element Q1. The control
terminals of the first switching elements. Q1 corresponding
to the sub-pixel columns having the same color connect to
the same one of the control lines. For example, the control
terminals of the first switching elements Q1 corresponding
to the R sub-pixel columns connect to the control line L1.
The control terminals of the first switching elements Q1
corresponding to the G sub-pixel columns connect to the
control line L3. The control terminals of the first switching
elements Q1 corresponding to the B sub-pixel columns
connect to the control line L5.

[0028] With reference to FIG. 2, at the array manufactur-
ing process stage of the LCD panel, the control terminals of
the first switching elements Q1 of the first switching circuits
21 are used to be input by a first reference voltage. The first
reference voltage is input through the three control lines L1,
L3, L5 to the control terminals of the first switching ele-
ments Q1. The first reference voltage may be ground voltage
or predetermined value such as +0.5v or +1v. The second
terminal of the first switching element Q1 is connected to a
first discharge circuit 23.

[0029] The first switching elements Q1 are N-type thin-
film transistors. The gate, source and drain of the first
switching element Q1 are respectively regarded as the
control terminal, the first terminal and the second terminal of
the first switching element Q1. Therefore, during the dry-
etching process at the array manufacturing process stage,
when the data line Dm accumulates a large amount of
negative static electricity i.e. the data line Dm accumulates
much more negative charges until the voltage (negative
voltage) of the data line Dm is lower than the first reference
voltage, the gate voltage Vgs (gate voltage-source voltage is
larger than zero and the first switching element Q1 is turned
on. Then the data line Dm and the first discharge circuit 23
are connected so that the accumulated negative charges on
the data line Dm are discharged through the first discharge
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circuit 23 to achieve ESD protection. The first discharge
circuit 23 may be a ground resistance, a ground line or a lead
with positive charges.

[0030] With reference to FIG. 3, after the array manufac-
turing process, a cell manufacturing process is entered. At
the cell manufacturing process stage, the LCD panel is
usually driven or tested. However, the static electricity is not
easily accumulated on the data line Dm at this stage so that
the data line needs not to be proceed ESD protection.
Therefore, the first switching element Q1 and the first
discharge circuit 23 can be disconnected such as cutting the
first discharge circuit 23. When the LCD panel is driven to
display or to test if the data line is operable or not, the control
terminals of the first switching elements Q1 are input by a
first control signal. Specifically, the first control signal is
input to the control terminals of the first switching elements
Q1 through the control lines L1, L3, L5 to respectively
control the corresponding first switching element Q1 to be
turned on or off. The waveform diagram shown when the
control lines L1, L3, L5 receiving the first control signal is
shown in FIG. 4. When the control terminals of the first
switching element Q1 are input the control signal of high
voltage level, the first switching element Q1 is turned on.
[0031] The second terminal of the first switching element
Q1 is input by a data signal. Thus, when the first control
signal controls the first switching element Q1 to be turned
on, the data signal passes through the second terminal of said
first switching element Q1 to be transmitted to the data line
so that the LCD panel is achieved to display or to test the
data line Dm of the LCD panel.

[0032] With the first discharge circuit 23 and the first
switching element Q1 at the array manufacturing process
stage, the accumulated negative charges on the data line are
discharged. Further, in this embodiment, multiple fifth
switching elements Q5 are further comprised. The fifth
switching elements are mounted oppositely to the first
switching elements Q1. Each fifth switching element Q5
corresponds to one data line Dm. The fifth switching ele-
ments Q5 are P-type thin-film transistors. A first terminal of
the fifth switching element Q5 is connected to one data line
Dm, a second terminal of the fifth switching element Q5 is
connected to a ground line used as discharge circuit, and a
control terminal of the fifth switching element Q5 is input by
a ground voltage, i.e. the control terminal and the second
terminal of the fifth switching element are both connected to
the ground line. Therefore, during the array manufacturing
stage, when the data line Dm accumulates too many positive
static electricity i.e. the data line Dm accumulates much
more positive charges until the voltage (positive voltage) is
higher than the ground voltage, the gate voltage Vgs (gate
voltage-source voltage) is smaller than zero and the fifth
switching element Q5 is turned on. Then the voltage of the
data line Dm is discharged through the ground line to
achieve ESD protection.

[0033] Therefore, during the array manufacturing stage,
when much more negative charges accumulated on the data
line, the first switching element Q1 is turned on to discharge
the negative charges on the data line through the first charge
circuit 23. When much more positive charges accumulated
on the data line, the fifth switching element Q5 is turned on
to discharge the positive charges on the data line through the
first charge circuit 23 to achieve ESD protection.

[0034] In this embodiment, with the first switching ele-
ment used for driving the LCD panel to display to at least
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discharge the negative static electricity in the array manu-
facturing process to achieve ESD protection. Therefore, only
a small space is needed to form the ESD protection structure
for the positive static electricity. Then the panel space
occupied by the ESD protection structure is reduced to be
favorable for narrow frame design.

[0035] In another embodiment, the first switching ele-
ments may be P-type thin-film transistors. Then at the array
manufacturing stage, when the data line Dm accumulates
too many positive static electricity i.e. the data line Dm
accumulates much more positive charges until the voltage
(positive voltage) is higher than the first reference voltage,
the gate voltage Vgs (gate voltage-source voltage) is smaller
than zero and the first switching element Q1 is turned on.
Then voltage of the data line Dm is discharged through the
first discharge circuit 23 to achieve ESD protection. During
the stage to drive the LCD panel to display or to test the LCD
panel, the control terminals of the first switching elements
are input by a first control signal. When the control terminals
of the first switching element are input by a low voltage
level, the first switching element is turned on and the data
signal is input to the data line through the first switching
element. Thus, the LCD panel is achieved to display or to be
tested.

[0036] With reference to FIG. 5, in another embodiment of
the driving circuit of the LCD panel in accordance with the
present invention, the panel space is further reduced. Spe-
cifically, as shown in FIG. 5, each first switching circuit 21
further has a second switching element Q2. The driving
circuit 20 further comprises multiple second switching cit-
cuits 22, odd-pixel data signal input line L7, even-pixel data
signal input line L8, clock lines CK1 and CK2 and control
lines 1.2, L4, 16. The second switching circuit 22 has a third
switching element Q3 and a fourth switching element Q4.
Each second switching circuit 22 corresponds to three first
switching circuits 21. The first switching element Q2, the
third switching element Q3 and the fourth switching element
Q4 respectively have a control terminal, a first terminal and
a second terminal.

[0037] The first terminals of the first switching element Q1
and the second switching element Q2 of the same first
switching circuit 21 are connected to the same data line of
the LCD panel. The second terminals of the first switching
element Q1 and the second switching element Q2 of the
same are connected to each other. The first terminals of the
third switching element Q3 and the fourth switching element
Q4 of the same second switching circuit 22 are connected to
each other. The second terminals of the first switching
element Q1 and the second switching element Q2 of the
same are connected to the first terminals of the third switch-
ing element Q3 and the fourth switching element Q4 of the
corresponding second switching circuit 22. Then in this
embodiment, the first terminals of the third switching ele-
ment Q3 and the fourth switching element Q4 of one second
switching circuit 22 are connected to the second terminals of
the first switching element Q1 and the second switching
element Q2 of the three corresponding first switching cir-
cuits 21. The switching circuits 21 respectively connect to a
data line corresponding to the R sub-pixel column, a data
line corresponding to the G sub-pixel column and a data line
corresponding to B sub-pixel column. The second terminal
of the third switching element Q3 and the fourth switching
element Q4 of the same second switching circuit 22 are
connected to each other and are connected to the data signal
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input line. Specifically, one first switching circuit 22 corre-
sponds to one pixel unit. Thus the second terminals of the
third switching element Q3 and the fourth switching element
Q4 of the second switching circuit 22 corresponding to the
odd pixel units are connected to the odd pixel data signal
input line L7. The second terminals of the third switching
element Q3 and the fourth switching element Q4 of the
second switching circuit 22 corresponding to the even pixel
units are connected to the even pixel data signal input line
L8.

[0038] In addition, the control terminals of all of the third
switching elements Q3 are connected to the clock line CK1.
The control terminals of all of the fourth switching elements
Q4 are connected to the clock line CK2. The control
terminals of the first switching elements Q1 connecting the
data lines corresponding to the R sub-pixel columns are
connected to the control line L1. The control terminals of the
second switching elements Q2 connecting the data lines
corresponding to the R sub-pixel columns are connected to
the control line 12. The control terminals of the first
switching elements Q1 connecting the data lines correspond-
ing to the G sub-pixel columns are connected to the control
line L3. The control terminals of the second switching
elements Q2 connecting the data lines corresponding to the
G sub-pixel columns are connected to the control line 1.4.
The control terminals of the first switching elements Q1
connecting the data lines corresponding to the B sub-pixel
columns are connected to the control line LS. The control
terminals of the second switching elements Q2 connecting
the data lines corresponding to the B sub-pixel columns are
connected to the control line L6.

[0039] The driving circuit 20 further comprises conduc-
tive pads PO~P9 used as port. The odd pixel data signal input
line L7, the even pixel data signal input line L8, the clock
lines CK1 and CK2, the control lines L.1~L.6 are respectively
connected to the conductive pads PO~P9.

[0040] At the array manufacturing process stage, a short-
circuit line L9 is formed on a side of the LCD panel. The
control terminals of the first switching elements Q1 and the
second switching elements Q2 are used respectively to be
input by the first reference voltage and the second reference
voltage. The second terminals of the first switching elements
Q1 and the second switching elements Q2 are respectively
connected to the first discharge circuit and a second dis-
charge circuit. Specifically, the first reference voltage and
the second voltage are ground voltage in this embodiment.
The first discharge circuit and the second discharge circuit
are short-circuit lines connected to the ground. Therefore,
the control lines 1.1~1.6 are connected to the short-circuit
lines connected to the ground to input ground voltage as
reference voltage to the control terminals of the first switch-
ing elements Q1 and the second switching elements Q2. The
conductive pads P4~P9 are connected to the short-circuit
line L9 through leads to connect the control lines L1~L6 and
the short-circuit line [.9.

[0041] The control terminals of the third switching ele-
ments Q3 and the fourth switching elements Q4 are used
respectively to be input by the first reference voltage and the
second reference voltage. Specifically, the clock lines CK1,
CK2 are connected to the short-circuit line L9 connected to
the ground to input the ground voltage to the control
terminals of the third switching elements Q3 and the fourth
switching elements Q4. The conductive pads P2~P3 are
connected to the short-circuit line 1.9 through leads to
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connect the clock lines CK1, CK2 and the short-circuit line
L9. The first switching element Q1 and the second switching
element Q2 of the same first switching circuit 21 are
connected to the short-circuit line L9 used as the first
discharge circuit and the second discharge circuit. That is,
the odd pixel data signal input line L7 and the even pixel
data signal input line 1.8 are connected to the short-circuit
line L9 to achieve to connect the first switching elements Q1
and the second switching elements Q2 respectively to the
first discharge circuit and the second discharge circuit. The
conductive pads P0~P1 are connected to the short-circuit
line L9 through leads to achieve to connect the odd pixel
data signal input line .7 and the even pixel data signal input
line 1.8 and the short-circuit line L9.

[0042] Therefore, at the array manufacturing process
stage, it is only needs to connect the conductive pads PO~P9
through the leads to the short-circuit line L9 connected to the
ground to achieve the connection between said each switch-
ing elements with the discharge circuit and to achieve to
input the reference voltage to the control terminal of each
switching element.

[0043] In this embodiment, the first switching elements
Q1 and the third switching elements Q3 are N-type transis-
tors. The second switching elements Q2 and the fourth
switching elements Q4 are P-type thin-film transistors. The
gate, source and drain of each transistor are respectively
regarded as the control terminal, the first terminal and the
second terminal of each switching element.

[0044] Therefore, during the dry-etching process at the
array manufacturing process stage, when one of the data
lines Dm accumulates too many negative charges until the
voltage of the data line Dm is lower than the ground
reference voltage (the voltage ofthe data line is negative, the
ground voltage is zero) i.e. the source voltage of the first
switching element Q1 corresponding to the data line Dm
smaller than the gate voltage of the same, the first switching
element Q1 is turned on. Then the negative charges move to
the first terminal of the corresponding third switching ele-
ment Q3 so that the source voltage of the third switching
element Q3 is smaller than the gate voltage of the same to
turn on the third switching element Q3. Then the data line
Dm are connected to the short-circuit line L9 through the
corresponding first switching element Q1 and the corre-
sponding third switching element Q3 in sequence so that the
accumulated negative charges on the data line Dm are
discharged through the short-circuit line 1.9. When one of
the data lines Dm accumulates too many positive charges
until the voltage of the data line Dm is higher than the
ground reference voltage i.e. the source voltage of the
second switching element Q2 corresponding to the data line
Dm larger than the gate voltage of the same, the second
switching element Q2 is turned on. Then the positive
charges move to the first terminal of the corresponding
fourth switching element Q4 so that the source voltage of the
fourth switching element Q4 1s larger than the gate voltage
of the same to turn on the fourth switching element Q4. Then
the data line Dm are connected to the short-circuit line 1.9
through the corresponding second switching element Q2 and
the corresponding fourth switching element Q4 so that the
accumulated positive charges on the data line Dm are
discharged through the short-circuit line L9.

[0045] With the aforementioned method, the ESD protec-
tion at the array manufacturing process stage is achieved.
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[0046] After the array manufacturing process, a cell manu-
facturing process is entered. The short-circuit line 1.9 is
removed by cutting or rubbing edge process and may be
removed by cutting along the dotted line shown in the figure
so that the conductive pads P0~P9 are disconnected to each
other. During the following manufacturing processes, the
signals for display or test are input to the odd pixel data
signal input line L7, the even pixel data signal input line L8,
the clock lines CK1 and CK2, the control lines L1~L6
through the conductive pads PO~P9 to achieve to drive the
data line at the stage to drive the LCD panel to display or to
test the LCD panel. Specifically, when the cell manufactur-
ing process is entered, the short-circuit line L9 is cut. When
the LCD panel is driven to display or to test such as one of
the data lines Dm needs to be input a data signal, the control
terminal of at least one of the third switching elements Q3
and the fourth switching element Q4 of the corresponding
second switching circuit 22 is input by a second control
signal. For example, the second control signal is input to the
control terminal of the third switching elements Q3 to
control the third switching element Q3 to be turned on. Then
the control terminal of at least one of the first switching
elements Q1 and the second switching element Q2 of the
corresponding first switching circuit 21 is input by a first
control signal. For example, the first control signal is input
to the control terminal of the first switching elements Q1 to
control the first switching element Q1 to be turned on.
Therefore, the data signal passes through said third switch-
ing element Q3 and said first switching element Q1 to be
transmitted to the data line Dm. When the data signal does
not need to be input to that data line Dm, the corresponding
first switching element Q1 and the second switching element
Q2 are turned off.

[0047] Therefore, when the LCD panel is driven to dis-
play, data signals need to be input to each data line Dm
individually. The waveform diagram is shown in FIG. 6
when the odd pixel data signal input line L7, the even pixel
data signal input line L8, the clock lines CK1 and CK2, the
control lines L1~L6 input the signal. Through the conduc-
tive pads P0 and P1, the data signal of the odd pixels and the
data signal of even pixels are input to the odd pixel data
signal input line L7, the even pixel data signal input line 8.
At the time t1, the clock line CK1 is at the high voltage level
and the clock line CK2 is at the low voltage level. It means
that the second control signal input to the control terminal of
the third switching element Q3 of one of the second switch-
ing circuit 22 is at the high voltage level, and the second
control signal input to the control terminal of the fourth
switching element Q4 is at the low voltage level. Then the
third switching element Q3 and the fourth switching element
Q4 are turned on. At the time t11, the control line L1 is at
the high voltage level and the control line L2 is at the low
voltage level. It means that the first control signal input to
the control terminal of the first switching element Q1
connecting to the data line corresponding to the R sub-pixel
column is at the high voltage level, and the first control
signal input to the control terminal of the second switching
element Q2 connecting to the data line corresponding to the
R sub-pixel column is at the low voltage level. Then the first
switching element Q1 and the second switching element Q2
are turned on so that the data signal can be input to the data
line corresponding to the R sub-pixel column. At the time
t12, the first switching element Q1 and the second switching
element Q2 connecting to the data line corresponding to the
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R sub-pixel column are turned off. The first switching
element Q1 and the second switching element Q2 connect-
ing to the data line corresponding to the G sub-pixel column
are turned on. Therefore, the data signal is able to be input
to the data line corresponding to the G sub-pixel column. At
the time t13, the first switching element Q1 and the second
switching element Q2 connecting to the data line corre-
sponding to the G sub-pixel column are turned off. The first
switching element Q1 and the second switching element Q2
connecting to the data line corresponding to the B sub-pixel
column are turned on. Therefore, the data signal is able to be
input to the data line corresponding to the B sub-pixel
column.

[0048] With the aforementioned method, the data signals
for display or test are able to be input to each data line.
[0049] A person skilled in the art can understand that
during the aforementioned process to drive the LCD panel,
only inputting the second control signal to one of the clock
line is possible, and only inputting the first control signal to
the control lines L1, L3 and L5 or only inputting the first
control signal to the control lines 1.2, [.4 and L6 is also
possible. For one data line, when the data line needs to be
input a data signal, it only needs to turn on one of the
switching element of the corresponding first switching cir-
cuit 21. When the data line does not need to be input a data
signal, it needs to turn off both switching elements of the
corresponding first switching circuit 21.

[0050] With the driving circuit of this embodiment, one
second switching circuit 22 corresponds to three first switch-
ing circuits 21, i.e. three lines are led out from one second
switching circuit 22 to be input data signals through three
data lines of three first switching circuits 21. Therefore, only
one data IC is needed to input the data signal to the three data
lines, but not using one data IC to input data signal to one
data line. Thus, the IC cost is saved. Certainly, in other
embodiments, each data IC may accordingly input data
signal to two data lines, four data lines, six data lines or even
more data lines.

[0051] In this embodiment, the first switching circuit 21
comprising the first switching element Q1 and the second
switching element Q2 can not only achieve to drive the LCD
panel to display, but also achieve the negative static elec-
tricity discharge and the positive static electricity discharge
of the data line at the array manufacturing process stage.
Then extra panel space is not needed to form the ESD
protection structure. Then the panel space is reduced to be
favorable for narrow frame design.

[0052] In another embodiment in accordance with the
present invention, a first reference voltage and the second
reference voltage may be different. For example, the first
reference voltage may be -1v, =3v or +2v, and the second
reference voltage may be +1v or +4v. In addition, the first
switching element and the third switching element may
further be N-type triodes or Darlington transistors, or com-
bined by multiple thin-film transistors equivalent to N-type
thin-film transistors. The second switching element and the
fourth switching element may further be P-type triode or
Darlington transistors, or combined by multiple thin-film
transistors equivalent to P-type thin-film transistors.

[0053] In the embodiment of the driving circuit in accor-
dance with the present invention, the second switching
circuit may not be mounted. Then the second terminals of
the first switching element Q1 and the second switching
element Q2 of the first switching circuit may be connected
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to different first discharge circuit and the second discharge
circuit. For example, the first discharge circuit may be a
ground resistance or leads with positive charges, and the
second discharge circuit may be leads with negative charges.
[0054] The present invention also provides an embodi-
ment of the LCD panel comprises a driving circuit of any
one of the pre-described embodiments. The LCD panel may
be a low temperature poly-silicon LCD panel and of course
may be a non-poly-silicon LCD panel.

[0055] With reference to FIG. 7, an embodiment of a
method for manufacturing the LCD panel in accordance
with the present invention to manufacturing the described
LCD panel with the driving circuit as shown in the pre-
described embodiments comprises following step:

[0056] Step S701: A driving circuit of the LCD panel is
formed. The driving circuit comprises multiple first switch-
ing circuits. Each first switching circuit has a first switching
element. The first switching element has a control terminal,
a first terminal and a second terminal. The first terminal of
the first switching element is connected to one data line of
the LCD panel.

[0057] With reference to FIG. 2, in this embodiment, when
the driving circuit 20 is formed, three control lines L1, L3,
L5 are also formed while the first switching element Q1 is
formed. The first terminal of the first switching element Q1
connects to one data line Dm of the LCD panel, i.e. each data
line Dm corresponding to one first switching element Q1.
The control terminals of the first switching elements Q1
corresponding to the R sub-pixel columns connect to the
control line L1. The control terminals of the first switching
elements Q1 corresponding to the G sub-pixel columns
connect to the control line L3. The control terminals of the
first switching elements Q1 corresponding to the B sub-pixel
columns connect to the control line L5.

[0058] Step S702: At the array manufacturing process
stage of the LCD panel, the first reference voltage is input
into the control terminal of the first switching element. The
second terminal of the first switching element is connected
to a first discharge circuit. When the voltage of the data line
is higher than or lower than the first reference voltage, the
first switching element is turned on to discharge the voltage
of the data line through the first discharge circuit.

[0059] In this embodiment, the first switching element Q1
is an N-type field effect transistor. The control terminal, the
first terminal and the second terminal respectively corre-
spond to the gate, source and drain of the N- type field effect
transistor.

[0060] With further reference to FIG. 2, at array manu-
facturing process stage, the control terminals of the first
switching elements Q1 of the first switching circuits 21 are
used to be input by a first reference voltage. The first
reference voltage is input through the three control lines L1,
L3, L5 to the control terminals of the first switching ele-
ments Q1. The second terminal of the first switching element
Q1 is connected to a first discharge circuit 23. Therefore,
during the dry-etching process at the array manufacturing
process stage, when the data line Dm accumulates a large
amount of negative static electricity i.e. the data line Dm
accumulates much more negative charges until the voltage
(negative voltage) of the data line Dm is lower than the first
reference voltage, the gate voltage Vgs (gate voltage-source
voltage) is larger than zero and the first switching element
Q1 is turned on. Then the data line Dm and the first
discharge circuit 23 are connected so that the accumulated
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negative charges on the data line Dm are discharged through
the first discharge circuit 23 to achieve ESD protection. The
first discharge circuit 23 may be a ground resistance, a
ground line or a lead with positive charges.

[0061] Step S703: After the array manufacturing process
stage, the stage to drive the LCD panel to display or to test
the LCD panel is processed to disconnect the second termi-
nal of the first switching element and the first discharge
circuit. Then the control terminal of the first switching
element is input by a first control signal, and the second
terminal of the first switching element is input by a data
signal. Thus, when the first control signal controls the first
switching element to be turned on, the data signal passes
through said first switching element to be transmitted to the
data line so that the LCD panel is achieved to display or to
be tested.

[0062] With further reference to FIG. 3, after the array
manufacturing process, a cell manufacturing process is
entered. At the cell manufacturing process stage, the LCD
panel is usually driven or tested. However, the static elec-
tricity is not easily accumulated on the data line Dm at this
stage so that the data line needs not to be proceed ESD
protection. Therefore, the second terminal of the first switch-
ing element Q1 and the first discharge circuit 23 can be
disconnected and the control terminals of the first switching
elements Q1 are input by a first control signal. Specifically,
the first control signal is input to the control terminals of the
first switching elements Q1 through the control lines L1, 1.3,
L5 to respectively control the corresponding first switching
element Q1 to be turned on or off. In addition, the data signal
is input to the second terminal of the first switching element
Q1. Therefore, when the first control signal controls the first
switching element Q1 to be turned on, the data signal is input
to the second terminal of the first switching element Q1 and
passes through the first switching element Q1 to the corre-
sponding data line Dm. Therefore, the LCD panel is
achieved to be driven to display, or to test the data line Dm
of the LCD panel.

[0063] In this embodiment, with the first switching ele-
ment used for driving the LCD panel to display to at least
discharge the negative static electricity in the array manu-
facturing process to achieve ESD protection. Therefore, only
a small space is needed to form the ESD protection structure
for the positive static electricity. Then the panel space
occupied by the ESD protection structure is reduced to be
favorable for narrow frame design.

[0064] In another manufacturing method in accordance
with the present invention with further reference to FIG. 5,
in the step to form the driving circuit of the LCD panel, a
second switching element Q2, multiple second switching
circuits 22, odd-pixel data signal input line L7, even-pixel
data signal input line L8, clock lines CK1 and CK2 and
control lines [.2, L4, L6 are also formed while the first
switching element Q1 is formed. The second switching
circuit 22 has a third switching element Q3 and a fourth
switching element Q4. Fach second switching circuit 22
corresponds to three first switching circuits 21. The first
switching element Q2, the third switching element Q3 and
the fourth switching element Q4 respectively have a control
terminal, a first terminal and a second terminal.

[0065] The first terminals of the first switching element Q1
and the second switching element Q2 of the same first
switching circuit 21 are connected to the same data line of
the LCD panel. The second terminals of the first switching
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element Q1 and the second switching element Q2 of the
same are connected to each other. The first terminals of the
third switching element Q3 and the fourth switching element
Q4 of the same second switching circuit 22 are connected to
each other. The second terminals of the first switching
element Q1 and the second switching element Q2 of the
same are connected to the first terminals of the third switch-
ing element Q3 and the fourth switching element Q4 of the
corresponding second switching circuit 22. Then in this
embodiment, the first terminals of the third switching ele-
ment Q3 and the fourth switching element Q4 of one second
switching circuit 22 are connected to the second terminals of
the first switching element Q1 and the second switching
element Q2 of the three corresponding first switching cir-
cuits 21. The three switching circuits 21 respectively con-
nect to a data line corresponding to the R sub-pixel column,
a data line corresponding to the G sub-pixel column and a
data line corresponding to B sub-pixel column. The second
terminal of the third switching element Q3 and the fourth
switching element Q4 of the same second switching circuit
22 are connected to each other and are connected to the data
signal input line. Specifically, one first switching circuit 22
corresponds to one pixel unit. Thus the second terminals of
the third switching element Q3 and the fourth switching
element Q4 of the second switching circuit 22 corresponding
to the odd pixel units are connected to the odd pixel data
signal input line L7. The second terminals of the third
switching element Q3 and the fourth switching element Q4
of the second switching circuit 22 corresponding to the even
pixel units are connected to the even pixel data signal input
line L8.

[0066] In addition, the control terminals of all of the third
switching elements Q3 are connected to the clock line CK1.
The control terminals of all of the fourth switching elements
Q4 are connected to the clock line CK2. The control
terminals of the first switching elements Q1 connecting the
data lines corresponding to the R sub-pixel columns are
connected to the control line L1. The control terminals of the
second switching elements Q2 connecting the data lines
corresponding to the R sub-pixel columns are connected to
the control line [2. The control terminals of the first
switching elements Q1 connecting the data lines correspond-
ing to the G sub-pixel columns are connected to the control
line L3. The control terminals of the second switching
elements Q2 connecting the data lines corresponding to the
G sub-pixel columns are connected to the control line 1.4.
The control terminals of the first switching elements Q1
connecting the data lines corresponding to the B sub-pixel
columns are connected to the control line L5. The control
terminals of the second switching elements Q2 connecting
the data lines corresponding to the B sub-pixel columns are
connected to the control line L6.

[0067] The driving circuit 20 further comprises conduc-
tive pads PO~P9 used as port. The odd pixel data signal input
line 17, the even pixel data signal input line L8, the clock
lines CK1 and CK2, the control lines L.1~L6 are respectively
connected to the conductive pads P0~P9.

[0068] At the array manufacturing process stage of the
LCD panel, a short-circuit line L9 is formed on a side of the
LCD panel.

[0069] At the array manufacturing process stage, the con-
trol terminals of the first switching elements Q1 and the
second switching elements Q2 are used respectively to be
input by the first reference voltage and the second reference
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voltage. The second terminals of the first switching elements
Q1 and the second switching elements Q2 are respectively
connected to the first discharge circuit and a second dis-
charge circuit. Specifically, the first reference voltage and
the second voltage are ground voltage in this embodiment.
The first discharge circuit and the second discharge circuit
are short-circuit lines 1.9 connected to the ground. There-
fore, the control lines L1~L6 are connected to the short-
circuit lines 1.9 connected to the ground to input ground
voltage as the reference voltage to the control terminals of
the first switching elements Q1 and the second switching
elements Q2. The conductive pads P4~P9 are connected to
the short-circuit line L9 through leads to connect the control
lines L1~L6 and the short-circuit line L9.

[0070] In addition, the control terminals of the third
switching elements Q3 and the fourth switching elements
Q4 are used respectively to be input by the first reference
voltage and the second reference voltage. Specifically, the
clock lines CK1, CK2 are connected to the short-circuit line
L9 connected to the ground to input the ground voltage to
the control terminals of the third switching elements Q3 and
the fourth switching elements Q4. The conductive pads
P2~P3 are connected to the short-circuit line L9 through
leads to connect the clock lines CK1, CK2 and the short-
circuit line 19. The first switching element Q1 and the
second switching element Q2 of the same first switching
circuit 21 are connected to the short-circuit line L9 used as
the first discharge circuit and the second discharge circuit.
That is, the odd pixel data signal input line L7 and the even
pixel data signal input line L8 are connected to the short-
circuit line L9 to achieve to connect the first switching
elements Q1 and the second switching elements Q2 respec-
tively to the first discharge circuit and the second discharge
circuit. The conductive pads P0~P1 are connected to the
short-circuit line L9 through leads to achieve to connect the
odd pixel data signal input line L7 and the even pixel data
signal input line L8 and the short-circuit line L9.

[0071] In this embodiment, the first switching elements
Q1 and the third switching elements Q3 are N-type thin-film
transistors. The second switching elements Q2 and the
fourth switching elements Q4 are P-type thin-film transis-
tors. The gate, source and drain of each transistor are
respectively regarded as the control terminal, the first ter-
minal and the second terminal of each switching element.

[0072] Therefore, during the dry-etching process at the
array manufacturing process stage, when one of the data
lines Dm accumulates too many negative charges until the
voltage of the data line Dm is lower than the ground
reference voltage (the voltage of the data line is negative, the
ground voltage is zero) i.e. the source voltage of the first
switching element Q1 corresponding to the data line Dm
smaller than the gate voltage of the same, the first switching
element Q1 is turned on. Then the negative charges move to
the first terminal of the corresponding third switching ele-
ment Q3 so that the source voltage of the third switching
element Q3 is smaller than the gate voltage of the same to
turn on the third switching element Q3. Then the data line
Dm are connected to the short-circuit line 19 through the
corresponding first switching element Q1 and the corre-
sponding third switching element Q3 in sequence so that the
accumulated negative charges on the data line Dm are
discharged through the short-circuit line 1.9. When one of
the data lines Dm accumulates too many positive charges
until the voltage of the data line Dm is higher than the
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ground reference voltage i.e. the source voltage of the
second switching element Q2 corresponding to the data line
Dm larger than the gate voltage of the same, the second
switching element Q2 is turned on. Then the positive
charges move to the first terminal of the corresponding
fourth switching element Q4 so that the source voltage of the
fourth switching element Q4 is larger than the gate voltage
of the same to turn on the fourth switching element Q4. Then
the data line Dm are connected to the short-circuit line 1.9
through the corresponding second switching element Q2 and
the corresponding fourth switching element Q4 so that the
accumulated positive charges on the data line Dm are
discharged through the short-circuit line L9.

[0073] After the array manufacturing process, a following
manufacturing process is entered. The short-circuit line 19
is removed by cutting or rubbing edge process and may be
removed by cutting along the dotted line shown in the figure
so that the conductive pads P0~P9 are disconnected to each
other. During the following manufacturing processes, the
signals for display or test are input to the odd pixel data
signal input line L7, the even pixel data signal input line 18,
the clock lines CK1 and CK2, the control lines L1~L6
through the conductive pads PO~P9 to achieve to drive the
data line at the stage to drive the LCD panel to display or to
test the LCD panel. Specifically, when the cell manufactur-
ing process is entered, the short-circuit line L9 is cut. When
the LCD panel is driven to display or to test such as one of
the data lines Dm needs to be input a data signal, the control
terminal of at least one of the third switching elements Q3
and the fourth switching element Q4 of the corresponding
second switching circuit 22 is input by a second control
signal. For example, the second control signal is input to the
control terminal of the third switching elements Q3 to
control the third switching element Q3 to be turned on. Then
the control terminal of at least one of the first switching
elements Q1 and the second switching element Q2 of the
corresponding first switching circuit 21 is input by a first
control signal. For example, the first control signal is input
to the control terminal of the first switching elements Q1 to
control the first switching element Q1 to be turned on.
Therefore, the data signal passes through said third switch-
ing element Q3 and said first switching element Q1 to be
transmitted to the data line Dm. When the data signal does
not need to be input to that data line Dm, the corresponding
first switching element Q1 and the second switching element
Q2 are turned off.

[0074] Therefore, when the LCD panel is driven to dis-
play, data signals need to be input to each data line Dm
individually. The waveform diagram is shown in FIG. 6
when the odd pixel data signal input line L7, the even pixel
data signal input line L8, the clock lines CK1 and CK2, the
control lines L1~L6 input the signal. Through the conduc-
tive pads P0 and P1, the data signal of the odd pixels and the
data signal of even pixels are input to the odd pixel data
signal input line L7, the even pixel data signal input line 8.
At the time t1, the clock line CK1 is at the high voltage level
and the clock line CK2 is at the low voltage level. It means
that the second control signal input to the control terminal of
the third switching element Q3 of one of the second switch-
ing circuit 22 is at the high voltage level, and the second
control signal input to the control terminal of the fourth
switching element Q4 is at the low voltage level. Then the
third switching element Q3 and the fourth switching element
Q4 are turned on. At the time t11, the control line L1 is at
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the high voltage level and the control line L2 is at the low
voltage level. It means that the first control signal input to
the control terminal of the first switching element Q1
connecting to the data line corresponding to the R sub-pixel
column is at the high voltage level, and the first control
signal input to the control terminal of the second switching
element Q2 connecting to the data line corresponding to the
R sub-pixel column is at the low voltage level. Then the first
switching element Q1 and the second switching element Q2
are turned on so that the data signal can be input to the data
line corresponding to the R sub-pixel column. At the time
12, the first switching element Q1 and the second switching
element Q2 connecting to the data line corresponding to the
R sub-pixel column are turned off. The first switching
element Q1 and the second switching element Q2 connect-
ing to the data line corresponding to the G sub-pixel column
are turned on. Therefore, the data signal is able to be input
to the data line corresponding to the G sub-pixel column. At
the time t13, the first switching element Q1 and the second
switching element Q2 connecting to the data line corre-
sponding to the G sub-pixel column are turned off. The first
switching element Q1 and the second switching element Q2
connecting to the data line corresponding to the B sub-pixel
column are turned on. Therefore. the data signal is able to be
input to the data line corresponding to the B sub-pixel
column.

[0075] With the aforementioned method, the data signals
for display or test are able to be input to each data line.
[0076] In the manufacturing method of this embodiment,
the first switching element Q1 can not only achieve to drive
the LCD panel to display, but also achieves the negative
static electricity discharge and the positive static electricity
discharge of the data line at the array manufacturing process
stage. Then extra panel space while designing the panel is
not needed to form the ESD protection structure. Then the
panel space is reduced to be favorable for narrow frame
design.

[0077] The foregoing description is only embodiments of
the present invention and does not limit the patent scope of
the present invention. The equivalent structures and equiva-
lent procedures made according to the description and the
figures of the present invention, or directly or indirectly used
in other related technical filed, is therefore included within
the scope of patent protection in the present invention.

What is claimed is:

1. A manufacturing method of an LCD panel comprising
steps of:

forming a driving circuit of the LCD panel, wherein the
driving circuit comprises multiple first switching cir-
cuits; each first switching circuit has a first switching
element; the first switching element has a control
terminal, a first terminal and a second terminal; the first
terminal of the first switching element is connected to
one data line of the LCD panel,

at an array manufacturing process stage of the LCD panel,
inputting a first reference voltage into the control
terminal of the first switching element; connecting the
second terminal of the first switching element to a first
discharge circuit to discharge the voltage of the data
line through the first discharge circuit when the voltage
of the data line is higher than or lower than the first
reference voltage and the first switching element is
turned on; and
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after the array manufacturing process stage, processing
the stage to drive the LCD panel to display or to test the
LCD panel to disconnect the second terminal of the first
switching element and the first discharge circuit; input-
ting a first control signal to the control terminal of the
first switching element; inputting a data signal to the
second terminal of the first switching element to trans-
mitting the data signal through said first switching
element to the data line when the first control signal
controls the first switching element to be turned on and
to achieve the LCD panel to display or to be tested.

2. The manufacturing method according to claim 1,
wherein forming the driving circuit of the LCD panel further
comprises steps of:

forming the driving circuit of the LCD panel, wherein the

driving circuit has multiple second switching elements;
the second switching element has a control terminal, a
first terminal and a second terminal; the first terminals
of the first switching element and the second switching
element are connected to the same data line of the LCD
panel;

at the array manufacturing process stage of the LCD panel

further comprises steps of: inputting a second reference
voltage to the control terminal of the second switching
element; connecting the second terminal of the second
switching element to a second discharge circuit to
discharge the voltage of the data line through the
second discharge circuit when the voltage of the data
line is higher than the second reference voltage and the
second switching element is turned on, wherein when
the voltage of the data line is lower than the first
reference voltage, the first switching element is turned
on; and

after the array manufacturing process stage, at the stage to

drive the LCD panel to display or to test the LCD panel
further comprises steps of: disconnecting the first
switching element and the second switching element
respectively to the first discharge circuit and the second
discharge circuit; inputting a first control signal to the
control terminal of at least one of the first switching
element and the second switching element, and input-
ting a data signal to the second terminal of at least one
of the first switching element and the second switching
element to achieve the LCD panel to display.

3. The manufacturing method according to claim 2,
wherein forming the driving circuit of the LCD panel further
comprises steps of:

forming the driving circuit of the LCD panel, wherein the

driving circuit further has multiple second switching
circuits; each second switching circuit has a third
switching element and a fourth switching element; each
second switching circuit corresponds to at least two of
the first switching circuits; the second terminals of the
first switching element of the at least two of the first
switching circuits are connected to the first discharge
circuit or to receive the data signal through the third
switching element; the second terminals of the second
switching element of the at least two of the first
switching circuits are connected to the second dis-
charge circuit or to receive the data signal through the
fourth switching element; the third switching element
and fourth switching element respectively have a con-
trol terminal, a first terminal and a second terminal; the
first terminal of the third switching element is con-
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nected to the second terminals of the first switching
elements of the corresponding at least two of the first
switching circuits; the first terminal of the fourth
switching element is connected to the second terminals
of the second switching elements of the corresponding
at least two of the first switching circuits;

at the array manufacturing process stage of the LCD panel
further comprises steps of: respectively inputting the
first reference voltage and the second reference voltage
to the control terminals of the third switching element
and the fourth switching element; respectively connect-
ing the first terminals of the third switching element
and the fourth switching element to the first discharge
circuit and the second discharge circuit; when the
voltage of the data line connected by one of the
corresponding first switching circuits is lower than the
first reference voltage, the third switching element is
turned on to discharge the voltage of the data line
connected by the one of the corresponding first switch-
ing circuits through the first discharge circuit; when the
voltage of the data line connected by one of the
corresponding first switching circuits is higher than the
second reference voltage, the fourth switching element
is turned on to discharge the voltage of the data line
connected by one of the corresponding first switching
circuits through the second discharge circuit; and

after the array manufacturing process stage, at the stage to
drive the LCD panel to display or to test the LCD panel
further comprises steps of: inputting a second control
signal to the control terminal of at least one of the third
switching element and the fourth switching element,
and inputting the data signal to the second terminal of
at least one of the third switching element and the
fourth switching element; the data signal is input to the
second terminal of at least one of the first switching
element and the second switching element of the at
least two of the first switching circuits.
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4. The manufacturing method according to claim 3,
wherein the first reference voltage and the second voltage
are ground voltage; the first discharge circuit and the second
discharge circuit are short-circuit lines connected to the
ground;

wherein at the array manufacturing process stage of the

LCD panel further comprises steps of: connecting all
the control terminals of the first switching elements, the
second switching elements, the third switching ele-
ments and the fourth switching elements to the short-
circuit lines; the first terminals of the third switching
element and the fourth switching element of each
second switching circuit are connected to the second
terminals of the first switching elements and the second
switching elements of the corresponding at least two of
the first switching circuits; and

after the array manufacturing process stage, at the stage to

drive the LCD panel to display or to test the LCD panel
further comprises steps of: the short-circuit lines are
cut; then the first control signal is input to the control
terminal of at least one of the first switching element
and the second switching element of each first switch-
ing circuit; the second control signal is input to the
control terminal of at least one of the third switching
element and the fourth switching element of each
second switching circuit; the data signal is input to the
second terminal of at least one of the third switching
element and the fourth switching element of each
second switching circuit.

5. The manufacturing method according to claim 4,
wherein the first switching elements and the third switching
elements are N-type thin-film transistors; the second switch-
ing elements and the fourth switching elements are P-type
thin-film transistors; the gate, source and drain are respec-
tively regarded as the control terminal, the first terminal and
the second terminal of each switching element.

I S T T
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