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DRIVING CIRCUIT AND DRIVING METHOD
OF LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Chinese
Application No. 201911187281.5 filed on Nov. 28, 2019 and
titled “DRIVING CIRCUIT AND DRIVING METHOD OF
LIQUID CRYSTAL DISPLAY”, which is incorporated
herein by reference in its entirety.

FIELD OF INVENTION

[0002] The present disclosure relates to the field of display
technologies, and more particularly to a driving circuit and
a driving method of a liquid crystal display.

BACKGROUND OF INVENTION

[0003] When a display panel is undergoing optical com-
pensation debugging on a production line, a timing control-
ler on a main control board communicates with an adapter
board through a serial peripheral interface (SPI). A chip on
film (COF) and a flash memory are disposed on the adapter
board. Each time, after the timing controller reads and writes
Demura compensation data in the flash memory, the timing
controller needs to use a reset signal to achieve a highly
efficient restart operation. The timing controller has a built-
in reset function that triggers a restart action by the reset
signal. A three-in-one pulse width modulator continuously
detects the reset signal. Once the reset signal is detected, the
three-in-one pulse width modulator starts to work and con-
tinuously outputs a GOA signal, which interferes with a
normal communication of the SPI. For example, a write
protection (WP) signal in a SPI signal is 3.3V under normal
conditions and is in a state of prohibiting writing and being
read only. Distorted by a clock (CK) signal in the GOA
signal, resulting in distortion of the SPI signal. At this time,
the SPI communication is abnormal, and the timing control-
ler cannot correctly read and write the Demura compensa-
tion data on the adapter board.

[0004] Therefore, how to effectively improve interference
during SPI communication is an important issue in display
technology.

SUMMARY OF INVENTION

[0005] An embodiment of the present application provides
a driving circuit and a driving method of a liquid crystal
display. By setting a switching transistor and a resistor
pull-up pin on a main control board, a reset signal of a timing
controller is controlled by the switching transistor, and a
GOA signal is restored when reading compensation param-
eters is completed, and the GOA signal is turned off when
the reset signal restarts. This ensures that the timing con-
troller is not affected by the GOA signal output by a pulse
width modulator when performing SPI communication with
the flash memory, and at the same time reduces communi-
cation time, thereby improving speed of optical compensa-
tion debugging of a production line.

[0006] According to a first aspect of the present applica-
tion, an embodiment of the present application provides a
driving circuit of a liquid crystal display, comprising: a main
control board; a switching transistor disposed on the main
control board; a timing controller disposed on the main
control board and electrically connected to a gate of the
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switching transistor, wherein the timing controller is con-
figured to obtain a reset signal, read compensation param-
eters, generate a high-level signal, and transmit the high-
level signal to the switching transistor, to cause a drain and
a source of the switching transistor to be turned on; a pulse
width modulator disposed on the main control board and
electrically connected to the drain of the switching transis-
tor, wherein the pulse width modulator is configured to
synchronously output a gate driver on array (GOA) signal
after the timing controller obtains the reset signal, and the
pulse width modulator stops working after the drain and the
source of the switching transistor are turned on; an adapter
board electrically connected to the main control board
through a connector; a chip on film disposed on the adapter
board; and a flash memory disposed on the adapter board
and electrically connected to the timing controller, wherein
the flash memory stores the compensation parameters.
[0007] In an embodiment of the present application, the
switching transistor comprises a MOS transistor.

[0008] In an embodiment of the present application, the
timing controller comprises a resistor pull-up pin, after the
timing controller reads the compensation parameters in the
flash memory, the resistor pull-up pin is configured to
generate the high-level signal to control the drain and the
source of the switching transistor to be turned on.

[0009] In an embodiment of the present application, the
pulse width modulator comprises a delay unit configured to
restart the pulse width modulator after a preset time.
[0010] In an embodiment of the present application, the
preset time is calculated according to a data size of the
compensation parameters and a transmission rate of a serial
peripheral interface.

[0011] According to a second aspect of the present appli-
cation, an embodiment of the present application provides a
driving circuit of a liquid crystal display, comprising: a main
control board; a switching transistor disposed on the main
control board; a timing controller disposed on the main
control board and electrically connected to a gate of the
switching transistor, wherein the timing controller is con-
figured to obtain a reset signal, read compensation param-
eters, generate a high-level signal, and transmit the high-
level signal to the switching transistor, to cause a drain and
a source of the switching transistor to be turned on; and a
pulse width modulator disposed on the main control board
and electrically connected to the drain of the switching
transistor, wherein the pulse width modulator is configured
to synchronously output a GOA signal after the timing
controller obtains the reset signal, and the pulse width
modulator stops working after the drain and the source of the
switching transistor are turned on.

[0012] In an embodiment of the present application, the
driving circuit further comprises: an adapter board electri-
cally connected to the main control board through a con-
nector; a chip on film disposed on the adapter board; and a
flash memory disposed on the adapter board and electrically
connected to the timing controller.

[0013] In an embodiment of the present application, the
flash memory stores the compensation parameters.

[0014] In an embodiment of the present application, the
switching transistor comprises a MOS transistor.

[0015] In an embodiment of the present application, the
timing controller comprises a resistor pull-up pin, after the
timing controller reads the compensation parameters in the
flash memory, the resistor pull-up pin is configured to
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generate the high-level signal to control the drain and the
source of the switching transistor to be turned on.

[0016] In an embodiment of the present application, the
pulse width modulator comprises a delay unit configured to
restart the pulse width modulator after a preset time.
[0017] In an embodiment of the present application, the
preset time is calculated according to a data size of the
compensation parameters and a transmission rate of a serial
peripheral interface.

[0018] According to a third aspect of the present applica-
tion, an embodiment of the present application provides a
driving circuit of a liquid crystal display, comprising steps
of: obtaining a reset signal and reading compensation
parameters in a flash memory by a timing controller; syn-
chronously outputting a GOA signal by a pulse width
modulator after obtaining the reset signal by the timing
controller; generating a high-level signal by a resistor pull-
up pin of the timing controller after reading the compensa-
tion parameters in the flash memory by the timing controller
to cause a drain and a source of a switching transistor
electrically connected to the timing controller to be turned
on; and the pulse width modulator stopping working after
turning on the drain and the source of the switching tran-
sistor.

[0019] In an embodiment of the present application, after
the pulse width modulator stops working, after a preset time
delay is passed through a delay unit, potential of a chip
enable pin of the pulse width modulator is pulled up to
restart the pulse width modulator.

[0020] In an embodiment of the present application, in a
step of stopping the pulse width modulator electrically
connected to the switching transistor, the chip enable pin of
the pulse width modulator is grounded and stops working.
[0021] Beneficial effects of the present application are
that: compared to the prior art, in an embodiment of the
present application, by setting a switching transistor and a
resistor pull-up pin on a main control board, a reset signal of
a timing controller is controlled by the switching transistor,
and a GOA signal is restored when reading compensation
parameters is completed, and the GOA signal is turned off
when the reset signal restarts. This ensures that the timing
controller is not affected by the GOA signal output by a
pulse width modulator when performing SPI communica-
tion with the flash memory, and at the same time reduces
communication time, thereby improving speed of optical
compensation debugging of a production line.

DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a schematic circuit structure diagram of a
driving circuit of a liquid crystal display according to an
embodiment of the present application.

[0023] FIG. 2 is a schematic structural diagram of a pulse
width modulator according to an embodiment of the present
application.

[0024] FIG. 3 is a schematic flowchart of steps in a method
of driving a liquid crystal display according to an embodi-
ment of the present application.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0025] The technical solutions in the embodiments of the
present application will be clearly and completely described
below with reference to the accompanying drawings in the
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embodiments of the present application. Obviously, the
described embodiments are only a part of the embodiments
of the present application, but not all the embodiments.
Based on the embodiments in the present application, all
other embodiments obtained by those skilled in the art
without creative efforts fall into the protection scope of the
present application.

[0026] The terms “first”, “second”, “third”, and the like (if
present) in the description, claims, and the above-mentioned
drawings of the present application are used to distinguish
similar objects and are not necessarily used to describe a
specific order or in order. It is understood that, the objects so
described are interchangeable under appropriate circum-
stances. Furthermore, the terms “including” and “having”
and any of their variations are intended to cover non-
exclusive inclusion.

[0027] In the detailed description, the drawings and the
embodiments discussed below used to describe the prin-
ciples disclosed in this application are merely for illustration
and should not be construed as limiting the scope of this
application. Those skilled in the art will understand that the
principles of the present application may be implemented in
any suitably arranged system. Exemplary embodiments will
be described in detail, and examples of the embodiments are
shown in the drawings. In addition, a terminal according to
an exemplary embodiment will be described in detail with
reference to the accompanying drawings. The same refer-
ence numbers in the drawings refer to the same elements.

[0028] The terminology used in this detailed description is
only used to describe a specific embodiment and is not
intended to show the concept of the application. Unless the
context clearly indicates a different meaning, expressions
used in the singular encompass expressions in the plural. In
this specification, it is understood that, terms such as
“including”, “having”, and “containing” are intended to
indicate the possibility of a feature, number, step, action, or
combination thereof disclosed in this specification. It is not
intended to exclude the possibility that one or more other
features, numbers, steps, actions, or a combination thereof
may be present or may be added. The same reference
numerals in the drawings refer to the same parts.

[0029] As shown in FIG. 1, an embodiment of the present
application provides a driving circuit of a liquid crystal
display. The driving circuit includes a main control board 1,
a timing controller 11, a resistor pull-up pin 111, a pulse
width modulator 12, a switching transistor 13, a gate 131, a
drain 132, a source 133, a connector 14, an adapter board 2,
a flash memory 21, and a chip on film 22.

[0030] The timing controller 11 is disposed on the main
control board 1 and is electrically connected to the gate 131
of the switching transistor 13. The timing controller 11 is
configured to obtain a reset signal, read compensation
parameters, and generate a high-level signal to transmit to
the switching transistor 13 to cause the drain 132 and the
source 133 of the switching transistor 13 to be turned on.

[0031] In an embodiment of the present application, the
timing controller 11 has a built-in reset function, and a reset
operation is implemented by a reset signal issued by the reset
function. The flash memory 21 may be, but is not limited to,
configured to store compensation parameters. The chip on
film 22 includes a gate driving integrated circuit and a source
driving integrated circuit configured to optically compensate
the display panel according to the compensation parameters.
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[0032] The timing controller 11 reads and writes the flash
memory 21 through SPI. The timing controller 11 further
includes a resistor pull-up pin 111. The resistor pull-up pin
111 outputs a low-level signal when the timing controller 11
reads the compensation parameters in the flash memory 21.
After the timing controller 11 reads the compensation
parameters in the flash memory 21, a high-level signal is
generated to control the drain 132 and the source 133 of the
switching transistor 13 to be turned on.

[0033] The pulse width modulator 12 is disposed on the
main control board 1 and is electrically connected to the
drain 132 of the switching transistor 13. The pulse width
modulator 12 is configured to synchronously output a GOA
signal after the timing controller 11 obtains a reset signal.
After the drain 132 and the source 133 of the switching
transistor 13 are turned on, the pulse width modulator 12
stops working.

[0034] In the prior art, because a GOA high-voltage signal
output by the pulse width modulator 12 will cause interfer-
ence to SPI communication. For example, a write protection
(WP) signal in a SPI signal is 3.3V under normal conditions
and is in a state of prohibiting writing and being read only.
Distorted by a clock (CK) signal in the GOA signal, result-
ing in distortion of the SPI signal. At this time, the SPI
communication is abnormal, and the timing controller can-
not correctly read and write the Demura compensation data
on the adapter board. Therefore, a circuit design of the
driving circuit is adopted in an embodiment the present
application, so that when the drain 132 and the source 133
of the switching transistor 13 are turned on to control the
pulse width modulator 12 to ground and stop working, so as
to avoid that the timing controller 11 cannot read and write
data of the compensation parameters in the flash memory 21.
[0035] As shown in FIG. 2, the pulse width modulator 12
further includes a delay unit 121 configured to restart the
pulse width modulator 12 after a preset time. The preset time
is calculated according to a data size of the compensation
parameters and a transmission rate of a serial peripheral
interface (SPI).

[0036] The gate 131 of the switching transistor 13 is
electrically connected to the timing controller 11 and a
power voltage terminal (VDD), the drain 132 of the switch
transistor 13 is electrically connected to the pulse width
modulator 12, and the source 133 of the switch transistor is
grounded.

[0037] In an embodiment of the present application, the
switching transistor 13 includes a MOS transistor. The
switching transistor 13 controls the reset signal of the timing
controller 11. After the timing controller 11 recognizes the
reset signal for completing the optical compensation, the
timing controller 11 restarts and reads the data of the
compensation parameters in the flash memory 21. The
resistor pull-up pin 111 of the timing controller 11 generates
a high-level signal after the timing controller 11 reads the
compensation parameters in the flash memory 21 and makes
the drain 132 and the source 133 of the switch transistor 13
to be turned on. As a result, the pulse width modulator 12 is
grounded and stops operating. After a preset time has passed
by the delay unit 121 in the pulse width modulator 12, a chip
enable pin of the pulse width modulator 12 is pulled up, so
that the pulse width modulator 12 starts to work again.
[0038] The adapter board 2 and the main control board 1
are electrically connected through a connector 14. The chip
on film 22 is disposed on the adapter board 2. The flash
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memory 22 is disposed on the adapter board 2 and is
electrically connected to the timing controller 11.

[0039] An embodiment of the present application provides
a driving circuit of a liquid crystal display. By setting a
switching transistor and a resistor pull-up pin on a main
control board, a reset signal of a timing controller is con-
trolled by the switching transistor, and a GOA signal is
restored when reading compensation parameters is com-
pleted, and the GOA signal is turned off when the reset
signal restarts. This ensures that the timing controller is not
affected by the GOA signal output by a pulse width modu-
lator when performing SPI communication with the flash
memory, and at the same time reduces communication time,
thereby improving speed of optical compensation debugging
of a production line.

[0040] As shown in FIG. 3, an embodiment of the present
application provides a method of driving a liquid crystal
display, including the following steps.

[0041] Step S10, obtaining a reset signal and reading
compensation parameters in a flash memory by a timing
controller.

[0042] In an embodiment of the present application, the
timing controller 11 has a built-in reset function, and reset
operation is implemented by a reset signal issued by the reset
function. The timing controller 11 reads and writes the flash
memory 21 through SPI.

[0043] The flash memory 21 may be, but is not limited to,
configured to store compensation parameters. The flash
memory 21 is disposed on an adapter board 2. The adapter
board 2 further includes a chip on film 22, which includes a
gate drive integrated circuit and a source drive integrated
circuit for optically compensating the display panel accord-
ing to compensation parameters.

[0044] Step S20, synchronously outputting a GOA signal
by a pulse width modulator after obtaining the reset signal
by the timing controller.

[0045] Because a GOA high-voltage signal output by the
pulse width modulator 12 will cause interference to SPI
communication. For example, a write protection (WP) signal
in a SPI signal is 3.3V under normal conditions and is in a
state of prohibiting writing and being read only. Distorted by
aclock (CK) signal in the GOA signal, resulting in distortion
of the SPI signal. At this time, the SPI communication is
abnormal, and the timing controller cannot correctly read
and write the Demura compensation data on the adapter
board. Therefore, a circuit design of the driving circuit is
adopted in an embodiment the present application, so that
when the drain 132 and the source 133 of the switching
transistor 13 are turned on to control the pulse width
modulator 12 to ground and stop working, so as to avoid that
the timing controller 11 cannot read and write data of the
compensation parameters in the flash memory 21.

[0046] As shown in FIG. 2, the pulse width modulator 12
further includes a delay unit 121 configured to restart the
pulse width modulator 12 after a preset time. The preset time
is calculated according to a data size of the compensation
parameters and a transmission rate of a serial peripheral
interface (SPI).

[0047] Step S30, generating a high-level signal by a resis-
tor pull-up pin of the timing controller after reading the
compensation parameters in the flash memory by the timing
controller to cause a drain and a source of a switching
transistor electrically connected to the timing controller to
be turned on.
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[0048] In an embodiment of the present application, the
resistor pull-up pin 111 outputs a low-level signal when the
timing controller 11 reads the compensation parameters in
the flash memory 21. After the timing controller 11 reads the
compensation parameters in the flash memory 21, a high-
level signal is generated. The gate 131 of the switching
transistor 13 is electrically connected to the timing controller
11 and a power voltage terminal (VDD), the drain 132 of the
switch transistor 13 is electrically connected to the pulse
width modulator 12, and the source 133 of the switch
transistor is grounded.

[0049] Step S40, the pulse width modulator stopping
working after turning on the drain and the source of the
switching transistor.

[0050] In an embodiment of the present application, after
the drain 132 and the source 133 of the switching transistor
13 are turned on, the chip enable pin of the pulse width
modulator 12 electrically connected to the switching tran-
sistor 13 is grounded to stop working.

[0051] An embodiment of the present application provides
a method of driving a liquid crystal display. By setting a
switching transistor and a resistor pull-up pin on a main
control board, a reset signal of a timing controller is con-
trolled by the switching transistor, and a GOA signal is
restored when reading compensation parameters is com-
pleted, and the GOA signal is turned off when the reset
signal restarts. This ensures that the timing controller is not
affected by the GOA signal output by a pulse width modu-
lator when performing SPI communication with the flash
memory, and at the same time reduces communication time,
thereby improving speed of optical compensation debugging
of a production line.

[0052] A driving circuit and a driving method of a liquid
crystal display provided in the embodiments of the present
application have been described in detail above. Specific
examples are used herein to explain the principles and
implementation of the present application. The description
of the above embodiments is only used to help understand
the method of the present application and its core ideas. In
addition, for those skilled in the art, according to the idea of
the present application, there will be changes in the specific
implementation and application scope. In summary, the
content of this specification should not be construed as a
limitation on the present application.

What is claimed is:

1. A driving circuit of a liquid crystal display, comprising:

a main control board;

a switching transistor disposed on the main control board;

a timing controller disposed on the main control board
and electrically connected to a gate of the switching
transistor, wherein the timing controller is configured to
obtain a reset signal, read compensation parameters,
generate a high-level signal, and transmit the high-level
signal to the switching transistor, to cause a drain and
a source of the switching transistor to be turned on;

a pulse width modulator disposed on the main control
board and electrically connected to the drain of the
switching transistor, wherein the pulse width modulator
is configured to synchronously output a gate driver on
array (GOA) signal after the timing controller obtains
the reset signal, and the pulse width modulator stops
working after the drain and the source of the switching
transistor are turned on;
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an adapter board electrically connected to the main con-

trol board through a connector;

a chip on film disposed on the adapter board; and

a flash memory disposed on the adapter board and elec-

trically connected to the timing controller, wherein the
flash memory stores the compensation parameters.

2. The driving circuit according to claim 1, wherein the
switching transistor comprises a MOS transistor.

3. The driving circuit according to claim 1, wherein the
timing controller comprises a resistor pull-up pin, after the
timing controller reads the compensation parameters in the
flash memory, the resistor pull-up pin is configured to
generate the high-level signal to control the drain and the
source of the switching transistor to be turned on.

4. The driving circuit according to claim 1, wherein the
pulse width modulator comprises a delay unit configured to
restart the pulse width modulator after a preset time.

5. The driving circuit according to claim 4, wherein the
preset time is calculated according to a data size of the
compensation parameters and a transmission rate of a serial
peripheral interface

6. A driving circuit of a liquid crystal display, comprising:

a main control board,

a switching transistor disposed on the main control board;

a timing controller disposed on the main control board

and electrically connected to a gate of the switching
transistor, wherein the timing controller is configured to
obtain a reset signal, read compensation parameters,
generate a high-level signal, and transmit the high-level
signal to the switching transistor, to cause a drain and
a source of the switching transistor to be turned on; and
a pulse width modulator disposed on the main control
board and electrically connected to the drain of the
switching transistor, wherein the pulse width modulator
is configured to synchronously output a GOA signal
after the timing controller obtains the reset signal, and
the pulse width modulator stops working after the drain
and the source of the switching transistor are turned on.

7. The driving circuit according to claim 6, further com-
prising:

an adapter board electrically connected to the main con-

trol board through a connector;

a chip on film disposed on the adapter board; and

a flash memory disposed on the adapter board and elec-

trically connected to the timing controller.

8. The driving circuit according to claim 7, wherein the
flash memory stores the compensation parameters.

9. The driving circuit according to claim 6, wherein the
switching transistor comprises a MOS transistor.

10. The driving circuit according to claim 6, wherein the
timing controller comprises a resistor pull-up pin, after the
timing controller reads the compensation parameters in the
flash memory, the resistor pull-up pin is configured to
generate the high-level signal to control the drain and the
source of the switching transistor to be turned on.

11. The driving circuit according to claim 6, wherein the
pulse width modulator comprises a delay unit configured to
restart the pulse width modulator after a preset time.

12. The driving circuit according to claim 11, wherein the
preset time is calculated according to a data size of the
compensation parameters and a transmission rate of a serial
peripheral interface.

13. A driving circuit of a liquid crystal display, comprising
steps of:
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obtaining a reset signal and reading compensation param-
eters in a flash memory by a timing controller;
synchronously outputting a GOA signal by a pulse width
modulator after obtaining the reset signal by the timing
controller;
generating a high-level signal by a resistor pull-up pin of
the timing controller after reading the compensation
parameters in the flash memory by the timing controller
to cause a drain and a source of a switching transistor
electrically connected to the timing controller to be
turned on; and
the pulse width modulator stopping working after turning
on the drain and the source of the switching transistor.
14. The driving circuit according to claim 13, wherein
after the pulse width modulator stops working, after a preset
time delay is passed through a delay unit, potential of a chip
enable pin of the pulse width modulator is pulled up to
restart the pulse width modulator.
15. The driving circuit according to claim 13, wherein in
a step of stopping the pulse width modulator electrically
connected to the switching transistor, the chip enable pin of
the pulse width modulator is grounded and stops working.

#* #* #* #* #*
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