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acquiring a signal fed back by the first driving circuit and a signal fed back by the second

driving circuit
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when detecting that the signal fed back by the first driving circuit is abnormal, disconnecting
an input path of the vertical synchronization signal to the first driving circuit, or when
detecting that the signal fed back by the second driving circuit is abnormal, disconnecting the
input path of the vertical synchronization signal to the second driving circuit
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if it is detected that the signal fed back by the first driving circuit is a DC signal or a
multi-pulse signal, determining that the signal fed back by the first driving circuit is
abnormal

FIG.7
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detecting whether the signal fed back by the second driving circuit is a DC signal
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if it is detected that the signal fed back by the second driving circuit is a DC
signal or a multi-pulse signal, determining that the signal fed back by the second

or a multi-pulse signal

driving circuit is abnormal.
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DISPLAY CONTROL DEVICE, DISPLAY, AND
SELF-TEST INTERRUPT METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Chinese Patent
Application No. 2018111318622, entitled “DISPLAY CON-
TROL DEVICE, DISPLAY, SELF-TEST INTERRUPT
METHOD, AND DEVICE OF THE SAME”, filed with the
Chinese Patent Office on Sep. 27, 2018, and the entire
content of which is incorporated herein in its entirety.

TECHNICAL FIELD

[0002] This application relates to a display control device,
a display, and a self-test interrupt method.

BACKGROUND

[0003] Liquid crystal display (LLCD) has many advantages
such as thin body, power saving, and no radiation, and has
been widely used, such as LCD television, mobile phone,
Personal Digital Assistant (PDA), digital camera, computer
screen, or laptop screen, etc., which plays a leading role in
the field of flat panel display.

[0004] GDL (Gate Driver Less) technology, that is, an
array substrate line driving technology, utilizes an conven-
tional array process of a liquid crystal display panel to
fabricate a horizontal scanning line driving circuit on a
substrate around a display area, so that it can replace an
external integrated circuit (IC) to complete the drive of the
horizontal scan line. Driving the display panel via a driving
circuit fabricated by GDL technology can reduce a welding
process of the external IC, has an opportunity to improve
production capacity and reduce product cost, and can make
the display panel more suitable for the production of narrow
border or borderless display products.

[0005] However, the inventors realize that there are thou-
sands of TFT devices in the driving circuit (GDL circuit),
and once the device has a poor uniformity or a poor stability,
the driving circuit is abnormal, resulting in failure of the
display panel and causing the display panel with a low
reliability.

SUMMARY

[0006] According to various embodiments of the present
disclosure, a display control device, a display, and a self-test
interrupt method are provided.

[0007] A display control device includes a first driving
circuit, a second driving circuit and a self-test interrupt
module. The first driving circuit is used to drive a display
panel from a first side. An output terminal of the first driving
circuit is connected to a first input terminal of the self-test
interrupt module. The second driving circuit is used to drive
the display panel from a second side. An output terminal of
the second driving circuit is connected to a second input
terminal of the self-test interrupt module. A first output
terminal of the self-test interrupt module is connected to an
input terminal of the first driving circuit. A second output
terminal of the self-test interrupt module is connected to an
input terminal of the second driving circuit. A start signal
terminal of the self-test interrupt module is used to access a
vertical synchronization signal. The self-test interrupt mod-
ule is used to disconnect an input path of the vertical
synchronization signal to the first driving circuit when a
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signal fed back by the output terminal of the first driving
circuit is abnormal or the self-test interrupt module is used
to disconnect an input path of the vertical synchronization to
the second driving circuit when a signal fed back by the
output terminal of the second driving circuit is abnormal.

[0008] A display includes a display panel and the afore-
mentioned display control device.

[0009] A self-test interrupt method applied to the afore-
mentioned display control device includes:

[0010] acquiring a signal fed back by a first driving circuit
and a signal fed back by a second driving circuit;

[0011] when detecting that the signal fed back by the first
driving circuit is abnormal, disconnecting an input path of a
vertical synchronization signal to the first driving circuit, or
when detecting that the signal fed back by the second driving
circuit is abnormal, disconnecting an input path of the
vertical synchronization signal to the second driving circuit.

[0012] Details of one or more embodiments of the present
application are set forth in the accompanying drawings and
description below. Other features and advantages of the
present disclosure will be apparent from the specification,
drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] To illustrate the technical solutions according to the
embodiments of the present disclosure more clearly, the
accompanying drawings for describing the embodiments are
introduced briefly in the following. Apparently, the accom-
panying drawings in the following description are merely
some embodiments of the present invention, and persons of
ordinary skill in the art can derive other drawings from the
accompanying drawings without creative efforts.

[0014] FIG. 1 is a schematic diagram of a display control
device in accordance with one or more embodiments.

[0015] FIG. 2 is a schematic diagram of a display control
device in accordance with an alternative embodiment.

[0016] FIG. 3 is a timing diagram of a feedback signal of
a first driving circuit in accordance with one or more
embodiments.

[0017] FIG. 4 is schematic diagram illustrating a connec-
tion between a first self-test interrupt circuit and a first
driving circuit in accordance with one or more embodi-
ments.

[0018] FIG. 5 is schematic diagram illustrating a connec-
tion between a second self-test interrupt circuit and a second
driving circuit in accordance with one or more embodi-
ments.

[0019] FIG. 6 is a flowchart of a self-test interrupt method
in accordance with one or more embodiments.

[0020] FIG. 7 is a flowchart showing steps of determining
that a signal fed back by a first driving circuit is abnormal
in accordance with one or more embodiments.

[0021] FIG. 8 is a flowchart showing steps of determining
that a signal fed back by a second driving circuit is abnormal
in accordance with one or more embodiments.

[0022] FIG. 9 is a schematic diagram of a self-test inter-
rupt device in accordance with one or more embodiments.

[0023] FIG. 10 is block diagram of a computer apparatus
in accordance with one or more embodiments.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] In order to make the technical solutions and advan-
tages of the present application more clear, the present
application will be further described in detail below with
reference to the accompanying drawings and embodiments.
It should be understood that the specific embodiments
described herein are merely illustrative of the application
and are not intended to limit the present application.
[0025] A display control device is provided according to
an embodiment of the present disclosure. As shown in FIG.
1, the display control device includes a first driving circuit
10, a second driving circuit 20, and a self-test interrupt
module 30. The first driving circuit 10 is used to drive a
display panel 40 from a first side. An output terminal of the
first driving circuit 10 is connected to a first input terminal
of the self-test interrupt module 30. The second driving
circuit 20 is used to drive the display panel 40 from a second
side. An output terminal of the second driving circuit 20 is
connected to a second input terminal of the self-test interrupt
module 30. A first output terminal of the self-test interrupt
module 30 is connected to an input terminal of the first
driving circuit 10, and a second output terminal of the
self-test interrupt module 30 is connected to an input ter-
minal of the second driving circuit 20. A start signal terminal
of the self-test interrupt module 30 is used to access a
vertical synchronization signal. The self-test interrupt mod-
ule 30 is used to disconnect an input path of the vertical
synchronization signal to the first driving circuit 10 when a
signal fed back by the output terminal of the first driving
circuit 10 is abnormal, or disconnect an input path of the
vertical synchronization signal to the second driving circuit
20 when a signal fed back by the output terminal of the
second driving circuit 20 is abnormal.

[0026] The driving circuit can be a gate driver less driving
circuit, which is simply referred to as a GDL circuit. The
GDL circuit is a driving circuit of a horizontal scanning line,
fabricated on a substrate surrounding a display area via a
conventional array process of the display panel 40. The first
side and the second side refer to a left side and a right side
with respect to the display area of the display panel 40, when
the display panel 40 is normally used. In other words, the
first driving circuit 10 and the second driving circuit 20
respectively drive thin film transistors on the display panel
40 from the left and right sides of the display panel 40. The
vertical synchronization signal (STV signal, also called
frame synchronization signal) is a control signal output by a
timing controller to indicate start of a new frame of image.
The self-test interrupt module 30 refers to a circuit module
capable of performing self-test on operations of the first
driving circuit 10 and the second driving circuit 20 and
controlling drive operation states of the first driving circuit
10 and the second driving circuit 20 according to self-test
results.

[0027] The first input terminal of the self-test interrupt
module 30 can receive an output electrical signal of the first
driving circuit 10. At the same time, the second input
terminal of the self-test interrupt module 30 can receive an
output electrical signal of the second driving circuit 20.
When the self-test interrupt module 30 detects that the
output of the first driving circuit 10 is abnormal, in order to
ensure that the display panel 40 can be normally driven, the
first output terminal of the self-test interrupt module 30
outputs a control signal to disconnect the input path of the
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vertical synchronizing signal to the first driving circuit 10, so
that the first driving circuit can be cut off and the second
driving circuit 20 drives the display panel 40 to display from
the second side. A bilateral drive mode is switched to a
unilateral operation mode to ensure that the display panel 40
can be normally driven to display when one unilateral
driving circuit is abnormal. Alternatively, when the self-test
interrupt module 30 detects that the output of the second
driving circuit 20 is abnormal, it indicates that the second
driving circuit 20 may be faulty due to poor uniformity and
stability of components of the second driving circuit 20, and
the display panel 40 cannot be normally driven from the
second side. At this time, the self-test interrupt module 30
disconnects the input path of the vertical synchronization
signal to the second driving circuit 20, so that the second
driving circuit 20 is cut off, and the bilateral drive mode of
the first driving circuit 10 and the second driving circuit 20
is switched to a unilateral drive mode of the first driving
circuit 10.

[0028] In one of the embodiments, as shown in FIG. 2, the
self-test interrupt module 30 includes a first self-test inter-
rupt circuit 31 and a second self-test interrupt circuit 32. The
first driving circuit 10 includes the input terminal and a
multi-stage output terminal. The second driving circuit 20
includes the input terminal and a multi-stage output termi-
nal. An input terminal of the first self-test interrupt circuit 31
is connected to a rear-stage output terminal of the first
driving circuit 10, and an output terminal of the first self-test
interrupt circuit 31 is connected to the first driving circuit 10.
An input terminal of the second self-test interrupt circuit 32
is connected to a rear-stage output terminal of the second
driving circuit 20, and an output terminal of the second
self-test interrupt circuit 32 is connected to the second
driving circuit 20.

[0029] The multi-stage output terminal refers to that input
signals of the first driving circuit 10 and the second driving
circuit 20 are transmitted stage by stage from the input
terminal, and correspond to one output terminal at each
stage. In order to detect an overall situation of the first
driving circuit 10 and the second driving circuit 20 better,
and achieve independent interrupt control of the first driving
circuit 10 and the second driving circuit 20, the first self-test
interrupt circuit 31 is used to detect a signal fed back by the
rear-stage output terminal of the first driving circuit 10 and
determine whether the output of the current first driving
circuit 10 is abnormal. If yes, the first self-test interrupt
circuit 31 cuts off a path of a STV signal to the first driving
circuit 10, and the display panel 40 is driven to display by
a unilateral drive of the second driving circuit 20. Similarly,
the second self-test interrupt circuit 32 is used to detect a
signal fed back by the rear-stage output terminal of the
second driving circuit 20 and determine whether the output
of the second driving circuit 20 is abnormal. If yes, the
second self-test interrupt circuit 32 cuts off a path of the STV
signal to the second driving circuit 20, and the display panel
40 is driven to display by a unilateral drive of the first
driving circuit 10.

[0030] In one of the embodiments, as shown in FIG. 3, the
display panel 40 includes a positive power input terminal, a
negative power input terminal, and a common electrode. The
positive power input terminal is used to connect to a gate-on
power source. The negative power input terminal is used to
connect to a gate-off the power source. The common elec-
trode is used to access a common voltage. The first self-test
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interrupt circuit 31 includes a first transistor T1, a second
transistor T2, a third transistor T3, a fourth transistor T4, a
fifth transistor T5, a sixth transistor T6, and a first capacitor
C1. A first electrode of the first transistor T1 is used to
connect the positive power input terminal. A control elec-
trode of the first transistor T1 is connected to the output
terminal of the first driving circuit 10. A second electrode of
the first transistor T1 is connected to a first electrode of the
second transistor T2. A control electrode of the second
transistor T2 is used to access a data enable signal. A second
electrode of the second transistor T2 is used to connect the
common electrode and a control electrode of the fourth
transistor T4. A first electrode of the third transistor T3 is
used to connect the positive power input terminal. A control
electrode of the third transistor T3 is connected to the output
terminal of the first driving circuit 10. A second electrode of
the third transistor T3 is respectively connected to a first
electrode of the fourth transistor T4, a control electrode of
the fifth transistor T5, and a first electrode of the sixth
transistor T6. A second electrode of the fourth transistor T4
is used to connect to the negative power input terminal. A
first electrode of the fifth transistor T5 is used to access the
vertical synchronization signal. A second electrode of the
five transistor T5 is connected to the input terminal of the
first driving circuit 10. A control electrode of the sixth
transistor T6 is used to access a scan signal. The scan signal
is used to scan the display panel 40. A second electrode of
the sixth transistor T6 is connected to the negative power
input terminal. One end of the first capacitor C1 is connected
to the control electrode of the fifth transistor T5, and the
other end thereof is connected to the second electrode of the
fifth transistor T5.

[0031] The gate-on power supply refers to a power supply
provided for turning on a gate, which is a positive power
supply VGH. The gate-off power supply refers to a power
supply provided for turning off the gate, which is a negative
power supply VHL. A positive voltage difference is gener-
ated between the gate-on power supply voltage VGH con-
nected to the positive power input terminal of the display
panel 40 and the common voltage, which turns on thin film
transistors of the display panel 40 and thin film transistor
connected to each liquid crystal. A negative voltage differ-
ence is generated between the gate-off power supply voltage
VHL connected to the negative power input terminal and the
common voltage, which is applied to the thin film transistors
of the display panel 40, so that the thin film transistors can
be turned off. The data enable signal (DE signal, also called
as effective display data strobe signal) is used to distinguish
whether a received video signal is a valid video signal or an
invalid video signal.

[0032] In order to better explain a working process of the
first driving circuit 10, the timing diagram shown in FIG. 4
is taken as an example, where T1 to T6 are all turned on
when the gate is loaded with a high level. At time t1, the data
enable signal is a low level, the second transistor T2 and the
fourth transistor T4 are turned off. When the signal fed back
by the first driving circuit 10 is a normal signal (FB/normal
signal), the first transistor T1 and the third transistor T3 are
turned on, and the scanning signal G1 is a low level. The
sixth transistor T6 is turned off, the gate-on power supply
voltage VGH charges the gate of the fifth transistor T5, so
that the fifth transistor T5 is turned on, and the vertical
synchronizing signal STV is input to the first driving circuit
10. The gate of the fifth transistor T5 maintains a high
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potential due to voltage regulation of the first capacitor C1.
At time t3, when the vertical synchronization signal STV is
output at a high level, the first driving circuit 10 is driven to
operate, thereby driving the display panel 40 to display
normally. After the vertical synchronizing signal STV is
output at a high level, that is, at time t4, the scanning signal
G1 is input at a high stage, and the sixth transistor T6 is
turned on. At this time, the gate of the fifth transistor T5 is
at a low potential, and the fifth transistor T5 is turned off to
perform a drop-down reset.

[0033] At any time, when the signal fed back by the first
driving circuit 10 is a DC signal (FB/abnormall signal),
since the signal fed back by the first driving circuit 10 is at
a low level, the first transistor T1 and the third transistor T3
are both turned off. The fifth transistor T5 cannot be turned
on, and the vertical synchronizing signal STV cannot be
input to the first driving circuit 10. At this time, the first
driving circuit 10 cannot normally drive the display panel 40
to display, the display of the display panel 40 is driven by the
second driving circuit 20. When the signal fed back by the
first driving circuit 10 is a multi-pulse signal (FB/abnormal2
signal), even at time tl, the vertical synchronizing signal
STV can be normally input to the first driving circuit 10.
After the vertical synchronizing signal STV is output at a
high level, the scan signal G1 is input at a high level. The
signal (FB/abnormal2 signal) fed back by the first driving
circuit 10 and the scan signal G1 are both high levels. At this
time, the first transistor T1 and the second transistor T2 are
simultaneously turned on, the gate of the fourth transistor T4
stores a high potential, and the fourth transistor T4 remains
in a turn-on state, so that the gate of the fifth transistor T5
cannot be driven to a high potential, which causes that the
fifth transistor T5 cannot be turned on, and the vertical
synchronization signal STV cannot be normally input to the
first driving circuit 10. At this time, the display of the display
panel 40 is driven by the normally operating second driving
circuit 20.

[0034] In summary, the first self-test interrupt circuit 31
can automatically interrupt the drive of the display panel 40
by the first driving circuit 10 when the signal fed back by the
first driving circuit 10 is a DC signal or a multi-pulse
abnormal signal, and the display of the display panel 40 is
driven by the normally operating second driving circuit 20,
thereby improving drive efficiency and reliability. Option-
ally, the gate of the first transistor T1 and the gate of the third
transistor T3 can be connected to the last level output
terminal of the first driving circuit 10. In one of the embodi-
ments, the first self-test interrupt circuit further includes a
second capacitor C2, which is connected in series between
the second transistor T2 and the common electrode. The first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, and the sixth transistor
can be N-channel field effect transistors, or can be other type
transistors, as long as it is a transistor meeting the above
working logic, it falls within the scope of this application.
[0035] In one of the embodiments, as shown in FIG. 5, the
second self-test interrupt circuit 32 has the same structure as
the first self-test interrupt circuit 31. The second electrode of
the fifth transistor T5 in the second self-test interrupt circuit
32 is connected to the input terminal of the second driving
circuit 20. When referring that the second self-test interrupt
circuit 32 has the same structure as the first self-test interrupt
circuit 31, it refers to that an internal circuit structure of the
first self-test interrupt circuit 31 is identical to an internal
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circuit structure of the second self-test interrupt circuit 32,
while an external port of each device varies correspondingly
according to the control object of the self-test interrupt. the
second electrode of the fifth transistor T5 in the second
self-test interrupt circuit 32 is connected to the input termi-
nal of the second driving circuit 20 to control the drive state
of'the second driving circuit 20. the gate of the first transistor
T1 and the gate of the third transistor T3 are both connected
to the output terminal of the second driving circuit 20 to
collect the feedback signal FB1 of the second driving circuit
20, thereby determining whether the second driving circuit
20 is abnormal. Optionally, the gate of the first transistor T1
and the gate of the third transistor T3 are both connected to
the last level output terminal of the second driving circuit 20.
Optionally, the second self-test interrupt circuit further
includes a second capacitor C2 connected in series between
the second transistor T2 and the common electrode.

[0036] A display is further provided in an embodiment of
the present disclosure. As shown in FIGS. 1 and 2, the
display includes a display panel 40 and the forgoing display
control device. According to the display provided herein,
when the first driving circuit 10 and the second driving
circuit 20 are both normal, the display of the display panel
40 are driven by the first driving circuit 10 and the second
driving circuit 20 respectively from the second side and the
second side. When the self-test interrupt module 30 deter-
mines that the first driving circuit 10 is abnormal according
to the acquired signal fed back by the first driving circuit 10,
the input path of the vertical synchronization signal to the
first driving circuit 10 is cut off, so that the first driving
circuit 10 cannot perform the drive operation and the display
of the display panel 40 is unilaterally driven by the second
driving circuit 20. Similarly, if the self-test interrupt module
30 determines that the second driving circuit 20 is abnormal
according to the acquired signal fed back by the second
driving circuit 20, the input path of the vertical synchroni-
zation signal to the second driving circuit 20 is cut off, so
that the second driving circuit 20 cannot perform the drive
operation, and the display panel 40 is unilaterally driven by
the first driving circuit 10, thereby improving the driving
reliability and effectiveness of the display. In one of the
embodiments, the display panel 40 can be a liquid crystal
display panel.

[0037] As shown in FIG. 6, a self-test interrupt method
applied to the forgoing display control device is further
provided in an embodiment of the present disclosure, which
includes the following steps.

[0038] In S20, a signal fed back by the first driving circuit
and a signal fed back by the second driving circuit are
acquired.

[0039] In S40, when detecting that the signal fed back by
the first driving circuit is abnormal, an input path of a
vertical synchronization signal to the first driving circuit is
disconnected; or when detecting that the signal fed back by
the second driving circuit is abnormal, the input path of the
vertical synchronization signal to the second driving circuit
is disconnected.

[0040] The definitions of the first driving circuit and the
like are the same as those in the afore-described embodi-
ments, and the details thereof are not described herein. First,
the signal fed back by the first driving circuit and the signal
fed back by the second driving circuit are acquired, whether
the first driving circuit is faulty or not can be determined by
determining that whether the signal fed back by the first
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driving circuit is abnormal. If the first driving circuit is
faulty, the input path of the vertical synchronization signal
to the first driving circuit is disconnected, and the display of
the display panel is driven by the second driving circuit.
Alternatively, when detecting the signal fed back by the
second driving circuit is abnormal, the input path of the
vertical synchronization signal to the second driving circuit
is disconnected, and the display of the display panel is
driven by the first driving circuit. The self-test interrupt
method provided in the embodiment of the present applica-
tion determines whether the driving circuits on both sides
are faulty by detecting the feedback signals of the driving
circuits on both sides. If the driving circuit on one side fails,
the drive operation of the driving circuit on a fault side is
interrupted. The display of the display panel is driven by the
driving circuit on a normal side, and the bilateral drive mode
is switched to the unilateral drive mode to ensure that the
display of the display panel can be normally driven when
one unilateral driving circuit is faulty, thereby improving
driving reliability and effectiveness.

[0041] In one of the embodiments, as shown in FIG. 7, the
step of detecting whether the signal fed back by the first
driving circuit is abnormal includes following steps.
[0042] In S41, whether the signal fed back by the first
driving circuit is a DC signal or a multi-pulse signal is
detected.

[0043] In S42, if it is detected that the signal fed back by
the first driving circuit is a DC signal or a multi-pulse signal,
it is determined that the signal fed back by the first driving
circuit is abnormal.

[0044] In engineering practice, there are two common
types of abnormalities of the first driving circuit. A first type
is that the signal fed back by the first driving circuit is a
direct current potential, that is, the drive signal cannot be
normally transmitted through the first driving circuit. A
second type is that an output portion of the first driving
circuit is abnormal, and the feedback signal of the first
driving circuit at this time is consistent with the timing
thereof, and is a multi-pulse signal. Therefore, the step of
detecting whether the signal fed back by the first driving
circuit is abnormal can be that detecting whether the signal
fed back by the first driving circuit is a DC signal or a
multi-pulse signal, if the signal fed back by the first driving
circuit is one of two signals, it is determined that the signal
fed back by the first driving circuit is abnormal.

[0045] In one of the embodiments, as shown in FIG. 8, the
step of detecting whether the signal fed back by the second
driving circuit is abnormal includes following steps.
[0046] In S43, whether the signal fed back by the second
driving circuit is a DC signal or a multi-pulse signal is
detected.

[0047] In S44, if it is detected that the signal fed back by
the second driving circuit is a DC signal or a multi-pulse
signal, it is determined that the signal fed back by the second
driving circuit is abnormal.

[0048] Similar to the determination process of whether the
signal fed back by the first driving circuit is abnormal, the
steps of determining whether the signal fed back by the
second driving circuit is abnormal can be that detecting
whether the signal fed back by the second driving circuit is
a DC signal or a multi-pulse signal, if the signal fed back by
the second driving circuit is one of two signals, it is
determined that the signal fed back by the second driving
circuit is abnormal.
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[0049] It should be understood that, although the steps in
the flowcharts of FIG. 6 to FIG. 8 are sequentially displayed
as indicated by arrows, these steps are not necessarily
performed in an order indicated by the arrows. Unless
otherwise explicitly stated in this specification, these steps
are not performed in a strictly limited order, and the steps
can be performed in other orders. In addition, at least some
of the steps in FIG. 6 to FIG. 8 can include multiple
sub-steps or multiple stages. These sub-steps or stages are
not necessarily performed at a same moment, but can be
performed at different moments. These sub-steps or stages
are not necessarily performed sequentially, but can be per-
formed by turns or alternately with other steps or at least
some sub-steps or stages of other steps.

[0050] A self-test interrupt device is further provided in
one embodiment of the present application. As shown in
FIG. 9, the self-test interrupt device includes:

[0051] a feedback signal acquiring unit 1 configured to
acquire a signal fed back by the first driving circuit and a
signal fed back by the second driving circuit;

[0052] a interrupt control unit 2 configured to disconnect
an input path of a vertical synchronization signal to the first
driving circuit, when detecting that the signal fed back by
the first driving circuit is abnormal, or

[0053] disconnect the input path of the vertical synchro-
nization signal to the second driving circuit, when detecting
that the signal fed back by the second driving circuit is
abnormal.

[0054] The definitions of the first driving circuit and the
like are the same as those in the forgoing embodiments, and
the details thereof are not described herein. The feedback
signal acquiring unit 1 acquires the signal fed back by the
first driving circuit and the signal fed back by the second
driving circuit, and sends the signal to the interrupt control
unit 2, then the interrupt control unit 2 detects whether the
signal fed back by the first driving circuit is abnormal, and
if the signal fed back by the first driving circuit is determined
as abnormal, the input path of the vertical synchronization
signal to the first driving circuit is disconnected, or when the
signal fed back by the second driving circuit is detected as
abnormal, the input path of the vertical synchronization
signal to the second driving circuit is disconnected. The
self-test interrupt device provided in the embodiment of the
present application can automatically switch from the bilat-
eral drive mode to the unilateral drive mode when one
unilateral driving circuit is faulty, thereby improving the
reliability and yield of the display drive of the display panel.
[0055] For the specific definition of the self-test interrupt
device, reference can be made to the above description of the
self-test interrupt method, and details are not described
herein again. The various modules in the afore-described
self-test interrupt device can be implemented in whole or in
part by software, hardware, and combinations thereof. Each
of the above modules can be embedded in or independent
from the processor in the computer device in a hardware
form, or can be stored in a memory in the computer device
in a software form, so that the processor invokes the
operations corresponding to the above modules.

[0056] In one embodiment, a computer device is provided,
which can be an interrupter, an internal structure of which
can be as shown in FIG. 10. The computer device includes
a processor, a memory, a network interface, a display panel,
and an input device connected by a system bus. The pro-
cessor of the computer device is used to provide computing
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and control capabilities. The memory of the computer device
includes a non-transitory storage medium, an internal
memory. The non-transitory storage medium stores an oper-
ating system and a computer program. The internal memory
provides an environment for operation of the operating
system and the computer program in the non-transitory
storage medium. The network interface of the computer
device is used to communicate with an external interrupter
via a network connection. The computer program is
executed by the processor to implement a self-test interrupt
method. The display panel of the computer device can be a
liquid crystal display panel or an electronic ink display
panel. The input device of the computer device can be a
touch layer covered on the display screen, or can be a button,
a trackball or a touchpad provided on the computer device
casing. It can also be an external keyboard, trackpad or
mouse.

[0057] It should be understood by those skilled in the art
that the structure shown in FIG. 10 is merely a block
diagram of a part of the structure related to the solution of
the present application, and does not constitute a limitation
of the computer device to which the solution of the present
application is applied. The computer device can include
more or fewer components than those shown in the figures,
or combine some components, or have different component
arrangements.

[0058] A computer device includes a processor and a
memory storing a computer program, which, when executed
by the processor implements the steps shown in FIG. 6.
[0059] In S20, a signal fed back by the first driving circuit
and a signal fed back by the second driving circuit is
acquired.

[0060] In S40, when detecting that the signal fed back by
the first driving circuit is abnormal, an input path of a
vertical synchronization signal to the first driving circuit is
disconnected, or when detecting that the signal fed back by
the second driving circuit is abnormal, the input path of the
vertical synchronization signal to the second driving circuit
is disconnected.

[0061] In the computer device provided in the present
application, the processor thereof, when in operation, can
retrieve the computer program stored in the memory, and
during the execution of the program, an abnormality detec-
tion of the first driving circuit and the second driving circuit
can be implemented, the drive of the driving circuit on the
abnormal side can be automatically interrupted according to
the detection result, and the display of the display panel can
be driven by the driving circuit on the normal side, thereby
improving the reliability and effectiveness of the drive.
[0062] A computer readable storage medium stores a
computer program thereon, which, when executed by a
processor, implements the steps shown in FIG. 6.

[0063] In S20, a signal fed back by the first driving circuit
and a signal fed back by the second driving circuit is
acquired.

[0064] In S40, when detecting that the signal fed back by
the first driving circuit is abnormal, an input path of a
vertical synchronization signal to the first driving circuit is
disconnect, or when detecting that the signal fed back by the
second driving circuit is abnormal, the input path of the
vertical synchronization signal to the second driving circuit.
is disconnected.

[0065] A person of ordinary skill in the art can understand
that all or some of the procedures of the methods in the
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foregoing embodiments can be implemented by a computer-
readable instruction instructing relevant hardware. The com-
puter-readable instruction can be stored in a non-transitory
computer-readable storage medium. When the computer-
readable instruction is executed, the procedures of the fore-
going method embodiments can be performed. Any refer-
ence to a memory, storage, database, or other mediums used
in the embodiments provided in this application can include
a non-transitory and/or transitory memory. A non-transitory
memory can include a read-only memory (ROM), a pro-
grammable ROM (PROM), an electrically programmable
ROM (EPROM), an electrically erasable programmable
ROM (EEPROM), a flash memory, or the like. The transi-
tory memory can include a random access memory (RAM)
or an external high-speed cache. By way of illustration and
not limitation, the RAM is available in various forms, such
as a static RAM (SRAM), a dynamic RAM (DRAM), a
synchronous DRAM (SDRAM), a double data rate SDRAM
(DDRSDRAM), an enhanced SDRAM (ESDRAM), a syn-
chronization link (Synchlink) DRAM (SLDRAM), a rambus
(Rambus) direct RAM (RDRAM), a direct rambus dynamic
RAM (DRDRAM), and a rambus dynamic RAM
(RDRAM). The technical features of the above-described
embodiments may be combined in any combination. For the
sake of brevity of description, all possible combinations of
the technical features in the above embodiments are not
described. However, as long as there is no contradiction
between the combinations of these technical features, All
should be considered as the scope of this manual.

[0066] Various technical features in the foregoing embodi-
ments can be combined randomly. For ease of description,
possible combinations of various technical features in the
foregoing embodiments are not all described. However, the
combinations of the technical features should be considered
as falling within the scope recorded in this specification
provided that the combinations of the technical features are
compatible with each other.

[0067] The foregoing embodiments show only several
implementations of this application and are described in
detail, but they should not be construed as a limitation on the
patent scope of this application. It should be noted that
various changes and improvements can further be made by
a person of ordinary skill in the art without departing from
the idea of this application, and these changes and improve-
ments all fall within the protection scope of this application.
Therefore, the protection scope of the patent of this appli-
cation shall be subject to the appended claims.

What is claimed is:

1. A display control device, comprising:

a first driving circuit,

a second driving circuit, and

a self-test interrupt module;

wherein the first driving circuit is configured to drive a
display panel from a first side, an output terminal of the
first driving circuit is connected to a first input terminal
of the self-test interrupt module;

the second driving circuit is configured to drive the
display panel from a second side, an output terminal of
the second driving circuit is connected to a second
input terminal of the self-test interrupt module;

a first output terminal of the self-test interrupt module is
connected to an input terminal of the first driving
circuit, a second output terminal of the self-test inter-
rupt module is connected to an input terminal of the
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second driving circuit, a start signal terminal of the
self-test interrupt module is configured to access a
vertical synchronization signal;

wherein the self-test interrupt module is configured to
disconnect an input path of the vertical synchronization
signal to the first driving circuit when a signal fed back
from the output terminal of the first driving circuit is
abnormal, or the self-test interrupt module is config-
ured to disconnect the input path of the vertical syn-
chronization signal to the second driving circuit when
the signal fed back from the output terminal of the
second circuit is abnormal.

2. The display control device according to claim 1,
wherein the self-test interrupt module comprises a first
self-test interrupt circuit and a second self-test interrupt
circuit, the first driving circuit comprises the input terminal
and a multi-stage output terminal, the second driving circuit
comprises the input terminal and a multi-stage output ter-
minal;

an input terminal of the first self-test interrupt circuit is
connected to a rear stage output terminal of the first
driving circuit, and an output terminal of the first
self-test interrupt circuit is connected to the first driving
circuit;

an input terminal of the second self-test interrupt circuit is
connected to a rear stage output terminal of the second
driving circuit, and an output terminal of the second
self-test interrupt circuit is connected to the second
driving circuit.

3. The display control device according to claim 2,
wherein the display panel comprises a positive power input
terminal, a negative power input terminal, and a common
electrode, the positive power input terminal is configured to
connect to a gate-on power supply, the negative power input
terminal is configured to connect to a gate-off power supply,
and the common electrode is configured to access a common
voltage; the first self-test interrupt circuit comprises a first
transistor, a second transistor, a third transistor, a fourth
transistor, and a fifth transistors, a sixth transistor, and a first
capacitor;

a first electrode of the first transistor is configured to
connect to the positive power input terminal, a control
electrode of the first transistor is connected to the
output terminal of the first driving circuit, and a second
electrode of the first transistor is connected to a first
electrode of the second transistor;

a control electrode of the second transistor is configured
to access a data enable signal, a second electrode of the
second transistor is configured to connect to the com-
mon electrode and a control electrode of the fourth
transistor;

a first electrode of the third transistor is configured to
connect to the positive power input terminal, a control
electrode of the third transistor is connected to the
output terminal of the first driving circuit, a second
electrode of the third transistor is respectively con-
nected to a first electrode of the fourth transistor, a
control electrode of the fifth transistor, and a first
electrode of the sixth transistor;

the second electrode of the fourth transistor is configured
to connect to the negative power input terminal;

a first electrode of the fifth transistor is configured to
access the vertical synchronization signal, and a second
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electrode of the fifth transistor is connected to the input
terminal of the first driving circuit;

a control electrode of the sixth transistor is configured to
access a scan signal, and the scan signal is configured
to perform line scan on the display panel;

a second electrode of the sixth transistor is configured to
be connected to the negative power input terminal, one
end of the first capacitor is connected to the control
electrode of the fifth transistor, and the other end of the
first capacitor is connected to the second electrode of
the fifth transistor.

4. The display control device according to claim 3,
wherein the first self-test interrupt circuit further comprises
a second capacitor, one end of the second capacitor is
connected to the second electrode of the second transistor,
and the other end thereof is connected to an input terminal
of a common voltage.

5. The display control device according to claim 3,
wherein the second self-test interrupt circuit comprises the
same circuit as the first self-test interrupt circuit, and the
second electrode of the fifth transistor of the second self-test
interrupt circuit is connected to the input terminal of the
second driving circuit, a gate of the first transistor and a gate
of the third transistor in the second self-test interrupt circuit
are both connected to the output terminal of the second
driving circuit.

6. The display control device according to claim 4,
wherein the second self-test interrupt circuit comprises the
same circuit as the first self-test interrupt circuit, and the
second electrode of the fifth transistor of the second self-test
interrupt circuit is connected to the input terminal of the
second driving circuit, a gate of the first transistor and a gate
of the third transistor in the second self-test interrupt circuit
are both connected to the output terminal of the second
driving circuit.

7. The display control device according to claim 3,
wherein the first transistor, the second transistor, the third
transistor, the fourth transistor, the fifth transistor, and the
sixth transistor are all N-channel field-effect transistors.

8. A display, comprising:

a display panel, and

a display control device, the display control device com-
prising a first driving circuit, a second driving circuit,
and a self-test interrupt module;

wherein the first driving circuit is configured to drive the
display panel from a first side, an output terminal of the
first driving circuit is connected to a first input terminal
of the self-test interrupt module;

the second driving circuit is configured to drive the
display panel from a second side, an output terminal of
the second driving circuit is connected to a second
input terminal of the self-test interrupt module;

a first output terminal of the self-test interrupt module is
connected to an input terminal of the first driving
circuit, a second output terminal of the self-test inter-
rupt module is connected to an input terminal of the
second driving circuit, a start signal terminal of the
self-test interrupt module is configured to access a
vertical synchronization signal;

the self-test interrupt module is configured to disconnect
an input path of the vertical synchronization signal to
the first driving circuit when the signal fed back by the
first driving circuit is abnormal, or disconnect the input
path of the vertical synchronization signal to the second
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driving circuit when the signal fed back by the second
driving circuit is abnormal.

9. The display according to claim 8, wherein the self-test
interrupt module comprises a first self-test interrupt circuit
and a second self-test interrupt circuit; the first driving
circuit comprises the input terminal and a multi-stage output
terminal, the second driving circuit comprises the input
terminal and a multi-stage output terminal;

an input terminal of the first self-test interrupt circuit is
connected to a rear stage output terminal of the first
driving circuit, and an output terminal of the first
self-test interrupt circuit is connected to the first driving
circuit;

an input terminal of the second self-test interrupt circuit is
connected to a rear stage output terminal of the second
driving circuit, and an output terminal of the second
self-test interrupt circuit is connected to the second
driving circuit.

10. The display according to claim 9, wherein the display
panel comprises a positive power input terminal, a negative
power input terminal, and a common electrode, the positive
power input terminal is configured to connect to a gate-on
power supply, the negative power input terminal is config-
ured to connect to a gate-off power supply, and the common
electrode is configured to access a common voltage; the first
self-test interrupt circuit comprises a first transistor, a second
transistor, a third transistor, a fourth transistor, and a fifth
transistors, a sixth transistor, and a first capacitor;

a first electrode of the first transistor is configured to
connect to the positive power input terminal, a control
electrode of the first transistor is connected to the
output terminal of the first driving circuit, and a second
electrode of the first transistor is connected to a first
electrode of the second transistor;

a control electrode of the second transistor is configured
to access a data enable signal, a second electrode of the
second transistor is configured to connect to the com-
mon electrode and a control electrode of the fourth
transistor;

a first electrode of the third transistor is configured to
connect to the positive power input terminal, a control
electrode of the third transistor is connected to the
output terminal of the first driving circuit, a second
electrode of the third transistor is respectively con-
nected to a first electrode of the fourth transistor, a
control electrode of the fifth transistor, and a first
electrode of the sixth transistor;

the second electrode of the fourth transistor is configured
to connect to the negative power input terminal;

a first electrode of the fifth transistor is configured to
access the vertical synchronization signal, and a second
electrode of the fifth transistor is connected to the input
terminal of the first driving circuit;

a control electrode of the sixth transistor is configured to
access a scan signal, and the scan signal is configured
to perform line scan on the display panel;

a second electrode of the sixth transistor is configured to
be connected to the negative power input terminal, one
end of the first capacitor is connected to the control
electrode of the fifth transistor, and the other end of the
first capacitor is connected to the second electrode of
the fifth transistor.

11. The display according to claim 10, wherein the first

self-test interrupt circuit further comprises a second capaci-
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tor, one end of the second capacitor is connected to the
second electrode of the second transistor, and the other end
thereof is connected to an input terminal of a common
voltage.

12. The display according to claim 10, wherein the second
self-test interrupt circuit comprises the same circuit as the
first self-test interrupt circuit, and the second electrode of the
fifth transistor of the second self-test interrupt circuit is
connected to the input terminal of the second driving circuit,
a gate of the first transistor and a gate of the third transistor
in the second self-test interrupt circuit are both connected to
the output terminal of the second driving circuit.

13. The display according to claim 11, wherein the second
self-test interrupt circuit comprises the same circuit as the
first self-test interrupt circuit, and the second electrode of the
fifth transistor of the second self-test interrupt circuit is
connected to the input terminal of the second driving circuit,
a gate of the first transistor and a gate of the third transistor
in the second self-test interrupt circuit are both connected to
the output terminal of the second driving circuit.

14. The display according to claim 10, wherein the first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, and the sixth transistor
are all N-channel field effect transistors.

15. The display according to claim 7, wherein the display
panel is a liquid crystal display panel.

16. A self-test interrupt method of a display control
device, the display control device comprising a first driving
circuit, a second driving circuit, and a self-test interrupt
module; wherein the first driving circuit is configured to
drive the display panel from a first side, an output terminal
of the first driving circuit is connected to a first input
terminal of the self-test interrupt module; the second driving
circuit is configured to drive the display panel from a second
side, an output terminal of the second driving circuit is
connected to a second input terminal of the self-test interrupt
module; a first output terminal of the self-test interrupt
module is connected to an input terminal of the first driving
circuit, a second output terminal of the self-test interrupt
module is connected to an input terminal of the second
driving circuit, and a start signal terminal of the self-test
interrupt module is configured to access a vertical synchro-
nization signal;
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the self-test interrupt method comprising:

acquiring a signal fed back by the first driving circuit and
a signal fed back by the second driving circuit; and

when detecting that the signal fed back by the first driving
circuit is abnormal, disconnecting an input path of the
vertical synchronization signal to the first driving cir-
cuit; or when detecting that the signal fed back by the
second driving circuit is abnormal, disconnecting the
input path of the vertical synchronization signal to the
second driving circuit.

17. The self-test interrupt method according to claim 16,
wherein the step of determining that the signal fed back by
the first driving circuit is abnormal comprises:

detecting whether the signal fed back by the first driving

circuit is a DC signal; and

if it is detected that the signal fed back by the first driving

circuit is a DC signal, determining that the signal fed
back by the first driving circuit is abnormal.

18. The self-test interrupt method according to claim 16,
wherein the step of determining that the signal fed back by
the first driving circuit is abnormal comprises:

detecting whether the signal fed back by the first driving

circuit is a multi-pulse signal; and

if it is detected that the signal fed back by the first driving

circuit is a multi-pulse signal, determining that the
signal fed back by the first driving circuit is abnormal.

19. The self-test interrupt method according to claim 16,
wherein the step of determining that the signal fed back by
the second driving circuit is abnormal comprises:

detecting whether the signal fed back by the second

driving circuit is a DC signal; and

if it is detected that the signal fed back by the second

driving circuit is a DC signal, determining that the
signal fed back by the second driving circuit is abnor-
mal.

20. The self-test interrupt method according to claim 16,
wherein the step of determining that the signal fed back by
the second driving circuit is abnormal comprises:

detecting whether the signal fed back by the second

driving circuit is a multi-pulse signal; and

if it is detected that the signal fed back by the second

driving circuit is a multi-pulse signal, determining that
the signal fed back by the second driving circuit is
abnormal.



