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(57) ABSTRACT

A method of driving a display panel is provided which is
capable of restoring normal operation to a timing controller
in which an abnormality in display control has occurred.
When a signal detecting section of one timing controller
detects an abnormality that no signal is input or that a supply
of a clock signal is stopped, the detected result is transferred
from a two-way communicating section of the one timing
controller to a two-way communicating section of the other
timing controller. The other timing controller having
received the detected result transfers a normal image signal
and/or clock signal from the two-way communicating sec-
tion of the other timing controller to the two-way commu-
nicating section of the one timing controller. The one timing
controller exerts display control of a liquid crystal display
panel according to the transferred image signal and/or clock
signal.
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DRIVING METHOD AND DRIVING DEVICE FOR
DISPLAY PANEL

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a driving method
and a driving device for driving a display panel, and more
particularly to the driving method and the driving device for
driving the display panel which, when a liquid crystal
display panel or a like is to be driven by using a plurality of
timing controllers, put the driving being performed by one
timing controller, for example, driving to be performed at
time of the occurrence of an abnormality in display control,
under control of any one of other timing controllers.

[0003] The present application claims priority of Japanese
Patent Application No. 2005-061670 filed on Mar. 4, 2005,
which is hereby incorporated by reference.

[0004] 2. Description of the Related Art

[0005] In a conventional liquid crystal display device
(hereinafter, referred to as a “known liquid crystal display
device”), in order to achieve its displaying at high resolu-
tion, a technological method is generally employed in which
two timing controllers are used for driving a liquid crystal
display panel and a frequency of a dot clock signal is
lowered. The known liquid crystal display device, as shown
in FIG. 5, is so constructed that timing controllers 112 and
114 receive input image signals from corresponding signal
inputting sections 24 and 26 respectively and supply signals
for display control to corresponding source drivers 30, 32,
34, and 36 which drive a liquid crystal display panel (not
shown) to display images corresponding to the input image
signals on a screen of the liquid crystal display panel. In the
known liquid crystal display device, when no signal is input
to one timing controller, signals output from the one timing
controller are not supplied to a driving circuit of a liquid
crystal display panel. As a result, only a DC (Direct Current)
component is applied to the liquid crystal display panel.

1. Field of the Invention

[0006] Also, technology is disclosed in Patent Reference 1
(Japanese Patent Application Laid-open No. 2001-272961)
in which an abnormality in signals to be transferred from a
display controlling section to a flat display body module in
a flat display device, more particularly, in a liquid crystal
display device, for example, the abnormality of stopping of
a supply of a clock signal is detected and, based on the
detected result, a form of the signal to be transferred to the
flat display body module is changed, for example, a supply
of a voltage among liquid crystal electrodes is stopped, that
is, the voltage is reduced to zero.

[0007] Also, examples of methods for solving technologi-
cal problems in a controller used in a driving method of a
conventional liquid crystal display device are described in
Patent Reference 2 (Japanese Patent Application Laid-open
No. 2002-311913). That is, in the controller used in the
driving method of the conventional liquid crystal display
device, an interface is provided in which display data for one
port is divided into display data for two ports and a liquid
crystal display panel is driven by using the display data
divided by the interface. However, in this case, following
technological problems arise. In the above controller, a large
constraint is placed on a data format to be transmitted to a
liquid crystal display device from a transmitter of the data,
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in other words, a constraint is placed on freedom of a signal
form of display data, which causes a constraint on freedom
of circuit design and which leads, as a result, to complica-
tion, high pricing, or a like of the liquid crystal display
device.

[0008] To solve the above technological problems, the
liquid crystal display device disclosed in the Patent Refer-
ence 2 is constructed so as to have timing controllers to drive
two groups of drivers which supply display digital data
corresponding to 2N ports (N is a natural number) of the
liquid crystal display panel when the liquid crystal display
panel having a screen divided into a left half and a right half
is driven and each of the timing controllers is made up of a
data supplying circuit which supplies the first display digital
data divided as time-series data or 2N-port second display
digital data divided as data for a left half and as data for a
right half of the screen corresponding to each different port,
to each of the above 2N ports, of a memory circuit having
a memory mounted between the data supplying circuit and
the above two groups of drivers which writes the first display
digital data supplied and reads the data as the second display
digital data for 2N ports, and of an input selecting circuit to
supply the above second display digital data selected out of
the above first display digital data and the above second
display digital data to be fed from the data supplying circuit
to the above groups of drivers.

[0009] Moreover, a plural-screen display device is dis-
closed in Patent Reference 3 (Japanese Patent Application
Laid-open No. Hei 6-102851) in which a screen is divided
into a plurality of portions for being displayed. In the
plural-screen display device, technological problems asso-
ciated with ganged scrolling over the divided screens (here-
after called “partial screens”), movement of a cursor among
partial screens, and improvement of operability are expected
to be solved. To solve the problems technologically, the
plural-screen display device is constructed so that display
data corresponding to each of the partial screens is stored in
a screen memory in a manner to correspond to the partial
screens and, when a request for updating of the display data
corresponding to the partial screen is made, a screen creating
means can update the corresponding display data stored in
the screen memory to display data for requested updating
and, when a screen display instruction is input, a display data
fetching means reads individually the display data for the
partial screen and feeds the read display data to a screen
display means corresponding to the partial screen and the
screen display means corresponding to the partial screen to
individually receive the display data for the partial screen
performs processing of displaying the partial screen on a
screen.

[0010] Also, a liquid crystal display device is disclosed in
Patent Reference 4 (Japanese Patent Application Laid-open
No. 2002-196733) in which a screen is divided into a
plurality of portions for being displayed, as in the case of the
Patent Reference 3. The liquid crystal display device uses an
FPC (Flexible Printed Cable) to transmit image data to drive
a liquid crystal display panel and various control signals.
However, the FPC has technological problems. That is, as a
frequency of a signal increases, signal coupling, noise,
electromagnetic coupling, signal delay, signal distortion, or
a like occurring in a transmission path of the FPC increase.

[0011] To solve these problems technologically, a timing
controller is mounted for every source driver to individually
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drive a left half and right half of a liquid crystal display panel
in a place close to each of the source drivers and an output
signal of each timing driver is supplied to corresponding
source drivers to drive the liquid crystal display panel. By
configuring as above, the problems of signal delay and
signal distortion occurring on the transmission path of the
FPC are expected to be solved.

[0012] However, each of the above conventional technolo-
gies has problems. That is, in the case of the known liquid
crystal display device described above, when no signal is
input to one timing controller, an abnormality in display
control occurs in the one timing controller and a supply of
a signal output from the one timing controller to the driving
circuit of the liquid crystal display panel is stopped. As a
result, in this state, not only an abnormality in display occurs
in the liquid crystal display device but also only the DC
component is applied to the liquid crystal display panel,
resulting in deterioration of the liquid crystal display panel.
Moreover, no suggestion is provided about technological
driving cooperation between one timing controller and the
other timing controller.

[0013] Also, according to the technology disclosed in the
Patent Reference 1, when an abnormality in signals to be
transferred from the display controlling section of the flat
display device to the flat display body module is detected, a
form of the signal to be transferred from the display con-
trolling section to the flat display body module is changed,
for example, a voltage among liquid crystal electrodes is
reduced to zero, which can avoid application of a DC
voltage to the flat display body, for example, to the liquid
crystal display panel and can prevent the liquid crystal
display panel from deteriorating. However, there is no
description of the case where the plurality of timing con-
trollers is used as in the case of the known liquid crystal
display device.

[0014] Also, according to the technology disclosed in the
Patent Reference 2, there are provided the data supplying
circuit, the memory circuit mounted between the data sup-
plying circuit and the above two groups of the drivers which
has a memory to write the first display digital data supplied
and to read the data as the second display digital data for 2N
ports, and the input selecting circuit to select the second
display digital data out of the first display digital data or
second display digital data to be fed from the data supplying
circuit and to supply the selected digital data to the groups
of drivers and, therefore, the technology serves to solve
technological problems caused by a signal form of display
data to be input, however, the technological problems asso-
ciated with the use of a plurality of timing controllers remain
unsolved as in the case of the known liquid crystal display
device described above.

[0015] Also, according to the technology disclosed in the
Patent Reference 3, display data corresponding to partial
screens stored in a screen memory in a manner to correspond
to the partial screens, when a request for updating of the
display data corresponding to the partial screens is made,
can be updated to display data for requested updating by a
screen creating means and, when a screen display instruction
is input, the display data for the partial screens is read
individually by the display data fetching means and is fed to
a screen display means corresponding to the partial screens
and the screen display means corresponding to the partial
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screens performs processing of displaying the partial screens
on a screen by using the display data for the partial screens,
which serves to provide smooth ganged scrolling over
partial screens, smooth movement of a cursor among partial
screens and improvement of operability. However, the tech-
nological problems associated with the use of a plurality of
timing controllers remain unsolved as in the case of tech-
nologies disclosed in the above Patent References 1 and 2.

[0016] Furthermore, according to the technology dis-
closed in the Patent Reference 4, the timing controller is
mounted for every source driver to individually drive a left
half and right half of the liquid crystal display panel in a
place close to each of the source drivers and an output signal
of each timing driver is supplied to corresponding source
drivers to drive the liquid crystal display panel and, there-
fore, the problems of signal delay and signal distortion
occurring in the transmission path of the FPC when a single
timing controller is used for display control in the liquid
crystal display panel as the conventional case can be solved.
However, the technological problems associated with the
use of a plurality of timing controllers remain unsolved as in
the case of technologies disclosed in the above Patent
References 1, 2 and 3.

SUMMARY OF THE INVENTION

[0017] In view of the above, it is an object of the present
invention to provide a driving method and a driving device
for driving a display panel which are capable of putting,
when a liquid crystal display panel or a like is to be driven
by using a plurality of timing controllers, driving being
performed by one timing controller under the control of the
other timing controller.

[0018] According to a first aspect of the present invention,
there is provided a driving method for driving a display
panel by using a plurality of panel driving units including at
least a first panel driving unit and a second panel driving
unit, the method including:

[0019] transferring an image signal and/or a control signal
to the first panel driving unit via the second panel driving
unit, when any abnormality has occurred regarding inputting
of the image signal and/or the control signal to the first panel
driving unit; and

[0020] making the first panel driving unit exert a driving
control of the display panel based on the image signal and/or
the control signal received via the second panel driving unit.

[0021] In the foregoing first aspect, a preferable mode is
one wherein the display panel includes a liquid crystal
display panel.

[0022] According to a second aspect of the present inven-
tion, there is provided a driving method for driving a display
panel by using a plurality of panel driving units including at
least a first panel driving unit and a second panel driving
unit, the method including:

[0023] detecting any abnormality regarding inputting of
an image signal and/or a control signal to the first panel
driving unit, informing the second panel driving unit of the
detected result via a connection line between the first panel
driving unit and the second panel driving unit;

[0024] transferring the image signal and/or the control
signal from the second panel driving unit to the first panel
driving unit, in response to the informed detected result; and
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[0025] making the first panel driving unit exert a driving
control of the display panel based on the image signal and/or
the control signal transferred from the second panel driving
unit.

[0026] In the foregoing second aspect, a preferable mode
is one wherein the image signal and/or the control signal to
be transferred from the second panel driving unit to the first
panel driving unit is stored as data in a memory mounted on
the second panel driving unit.

[0027] Also, a preferable mode is one wherein the image
signal and/or the control signal to be transferred from the
second panel driving unit to the first panel driving unit is a
signal to make fixed display appear on the display panel.

[0028] Also, a preferable mode is one wherein the image
signal and/or the control signal to be transferred from the
second panel driving unit to the first panel driving unit is a
signal to make black fixed display appear on the display
panel.

[0029] According to a third aspect of the present inven-
tion, there is provided a driving device for driving a display
panel by using a plurality of panel driving units including at
least a first panel driving unit and a second panel driving
unit, the device including:

[0030] a transferring unit adapted to transfer alternatively
an image signal and/or a control signal from the second
panel driving unit to the first panel driving unit, when any
abnormality has occurred regarding inputting of the image
signal and/or the control signal to the first panel driving unit;
and

[0031] wherein the first panel driving unit exerts a driving
control of the display panel based on the image signal and/or
the control signal received from the second panel driving
unit via the transferring unit.

[0032] In the foregoing third aspect, a preferable mode is
one wherein the display panel includes a liquid crystal
display panel.

[0033] According to a fourth aspect of the present inven-
tion, there is provided a driving device for driving a display
panel by using a plurality of panel driving units including at
least a first panel driving unit and a second panel driving
unit, the device including:

[0034] adetecting unit to detect any abnormality regarding
inputting of a image signal and/or a control signal to the first
panel driving unit,

[0035] a first transferring unit adapted to transfer the result
detected by the detecting unit from the first panel driving
unit to the second panel driving unit; and

[0036] a second transferring unit adapted to transfer alter-
natively the image signal and/or the control signal from the
second panel driving unit to the first panel driving unit, in
response to the transferred detected result,

[0037] wherein the first panel driving unit exerts a driving
control of the display panel based on the image signal and/or
the control signal received from the second panel driving
unit via the second transferring unit.

[0038] Inthe foregoing fourth aspect, a preferable mode is
one that wherein further includes at least two signal input-
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ting sections to input the image signal and/or the control
signal to the first panel driving unit and the second panel
driving unit.

[0039] Also, a preferable mode is one wherein the image
signal and/or the control signal to be transferred from the
second panel driving unit to the first panel driving unit is
stored as data in a memory mounted on the second panel
driving unit.

[0040] Also, a preferable mode is one wherein the image
signal and/or the control signal to be transferred from the
second panel driving unit to the first panel driving unit is a
signal to make fixed display appear on the display panel.

[0041] Also, a preferable mode is one wherein the image
signal and/or the control signal to be transferred from the
second panel driving unit to the first panel driving unit is a
signal to make black fixed display appear on the display
panel.

[0042] Also, a preferable mode is one wherein the display
panel includes a liquid crystal display panel.

[0043] Furthermore, a preferable mode is one wherein the
panel driving unit includes a timing controller, the detecting
unit includes a signal detecting section mounted on a first
timing controller, the first transferring unit includes a two-
way communicating section mounted on the first timing
controller, and the second transferring unit includes a two-
way communicating section mounted on a second timing
controller.

[0044] With the above configuration, when a display panel
is driven by a plurality of panel driving units, an abnormal
signal for display control is transferred from a first panel
driving unit which has detected the abnormality, out of the
plurality of panel driving units, to a second panel driving
unit which is exerting normal display control and the second
panel driving unit makes the first panel driving unit exert
normal display control according to a normal signal for
display control transferred from the second panel driving
unit and, therefore, the plurality of panel driving units can
cooperate to normally drive the display panel. By applying
the driving control method using such the cooperating
driving units to driving control at time of the occurrence of
an abnormality in display control, even when no image
signal is input to the panel driving unit or a supply of a clock
signal or a like is stopped, normal display control is made
possible and deterioration of a display panel can be pre-
vented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The above and other objects, advantages, and fea-
tures of the present invention will be more apparent from the
following description taken in conjunction with the accom-
panying drawings in which:

[0046] FIG. 1 is a block diagram showing electrical
configurations of a driving device for a liquid crystal display
panel according to a first embodiment of the present inven-
tion;

[0047] FIG. 2 is a diagram explaining operations of the
driving device of FIG. 1;

[0048] FIG. 3 is a block diagram showing electrical
configurations of a driving device for a liquid crystal display
panel according to a second embodiment of the present
invention;
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[0049] FIG. 4 is a block diagram showing electrical
configurations of a driving device for a liquid crystal display
panel according to a third embodiment of the present inven-
tion; and

[0050] FIG. 5 is a block diagram showing electrical
configurations of a conventional driving device for a liquid
crystal display panel.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0051] Best modes of carrying out the present invention
will be described in further detail using various embodi-
ments with reference to the accompanying drawings. In the
present invention, to drive a display panel by using a
plurality of panel driving means, configurations are built in
where a signal for driving control can be transferred between
specified panel driving means out of the plurality of panel
driving means. When an abnormality in display control is
detected by one panel driving means, the detected result is
transferred to the other panel driving means which is exert-
ing normal display control and a normal signal is transferred
from the other panel driving means to the one panel driving
means that has detected the abnormality and the one panel
driving means uses the normal signal transferred from the
other panel driving means for control of displaying.

First Embodiment

[0052] FIG. 1 is a block diagram showing electrical
configurations of a driving device 1 for a liquid crystal
display panel according to a first embodiment of the present
invention. FIG. 2 is a diagram explaining operations of the
driving device 1 of FIG. 1. The driving device 1 of the first
embodiment is constructed so as to include, as shown in
FIG. 1, timing controllers 12 and 14, signal detecting
sections 16 and 18, two-way communicating sections 20 and
22, and output sections 21 and 23 and so that the liquid
crystal display panel 38 is driven by the two timing con-
trollers 12 and 14 and, when an abnormality in display
control is detected by one timing controller 12 or 14, the
other timing controller 12 or 14 exerting normal display
makes the one timing controller 12 or 14 exert normal
display control according to a normal signal transferred from
the other timing controller 12 or 14.

[0053] As shown in FIG. 2, a signal inputting section 24
is connected to a signal outputting section 42 of an interface
section 40, whereas a signal inputting section 26 is con-
nected to a signal outputting section 44 of the interface
section 40. The timing controllers 12 and 14, signal inputting
sections 24 and 26, and interface section 40 are all mounted
on a signal processing board 46. As shown in FIG. 1, the
timing controller 12 is connected to the signal inputting
section 24 and the timing controller 14 is connected to the
signal inputting section 26, while the timing controller 12 is
connected to source drivers 30 and 32 and the timing
controller 14 is connected to source drivers 34 and 36. As
shown in FIG. 2, each of the source drives 30, 32, 34, and
36 is individually connected to a corresponding driving
input terminal of the liquid crystal display panel 38.

[0054] Each of the source drivers 30, 32, 34, and 36 is
connected to each of corresponding driving input terminals
in a manner in which the source driver 30 drives the first
one-quarter portion on a left side of the liquid crystal display
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panel 38, the source driver 32 drives the second one-quarter
portion on the left side of the liquid crystal display panel 38,
the source driver 34 drives the third one-quarter portion on
the left side of the liquid crystal display panel 38, and the
source driver 36 drives the fourth one-quarter portion on the
left side of the liquid crystal display panel 38.

[0055] Each of the signal detecting sections 16 and 18
detects a state of an input signal (image signal) and/or
control signal (clock signal or a like) fed from each of the
signal inputting sections 24 and 26 respectively. The two-
way communicating section 20 or 22 transfers a detected
result fed from the signal detecting section 16 or 18 of one
timing controller 12 or 14 to which each of the two-way
communicating section 20 or 22 belongs and transfers a
normal image signal and/or normal control signal generated
by the other timing controller 12 or 14 to the one timing
controller 12 or 14. The output section 21 or 23, when the
detected result from the signal detecting sections 16 or 18
shows that a signal to be used for display control is abnor-
mal, for example, an abnormality that states occur in which
no signal is input and/or in which a supply of a clock signal
is stopped, supplies, instead of the abnormal signal, a normal
image signal (input signal) and/or normal control signal
(clock signal or a like) fed from the two-way communicating
sections 20 or 22 to each of the corresponding source drivers
30, 32, 34, and 36.

[0056] Next, operations to be performed in the first
embodiment are described by referring to FIGS. 1 and 2. At
time of normal displaying on the liquid crystal display panel
38, an input signal corresponding to a left half or a right half
of a display screen is supplied from the signal inputting
section 24 or 26 to the timing controller 12 or 14. Each of
the input signals is converted by the timing controller 12 or
14 into an image signal with predetermined display timing
and is applied through each of the corresponding source
drivers 30, 32, 34, and 36 to a driving electrode of the liquid
crystal display panel 38 and an image corresponding to the
above image signal is displayed on the display screen of the
liquid crystal display panel 38.

[0057] Such the display of images as described above can
be achieved when an input signal and control signal are
normally input from the signal inputting section 24 or 26 to
the corresponding timing controllers 12 or 14. However, if
states occur in which no signal is input to the corresponding
timing controller 12 or 14 from the signal inputting section
24 or 26 and/or in which an input control signal is abnormal,
the abnormal signal state is detected by the corresponding
signal detecting section 16 or 18. The detected result is
supplied to the output section 21 or 23 and to the two-way
communicating section 20 or 22 of the timing controller 12
or 14 (hereinafter referred to as “one timing controller 12 or
14”) in which the abnormality is detected.

[0058] The two-way communicating section 20 or 22 in
the one timing controller 12 or 14 notifies the two-way
communicating section 20 or 22 in the other timing con-
troller 12 or 14 of the occurrence of an abnormality and
receives normal image signals (for example, B1, B2, . . . or
Al, A2, . . .) and/or normal control signals (for example,
clock signals) from the two-way communicating sections 20
or 22 receiving there the normal image signal and/or the
normal control signal. Instead of the abnormal image signals
and/or abnormal control signal output from the output
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section 21 or 23, the received normal image signals and/or
normal control signals are output and supplied to the liquid
crystal display panel 38.

[0059] By configuring as above, even if an abnormality
occurs in display control of one timing controller 12 or 14,
normal driving of the liquid crystal display panel 38 can be
continued and application of a DC (Direct Current) compo-
nent to the liquid crystal display panel 38 can be avoided,
which results in preventing the liquid crystal display panel
38 from deteriorating. Moreover, images can be displayed
without constraints of a format on the interface section side.

[0060] Thus, according to the first embodiment, a detected
result indicating an abnormality in display control in one
timing controller is transferred from the one timing control-
ler to the other timing controller exerting normal display
control and normal image signals and/or normal control
signals are transferred from the other timing controller to the
one timing controller so that the one timing controller in
which the abnormality has occurred in the display control
can utilize the transferred normal image signals and/or the
normal control signals for display control in order to con-
tinue to drive a liquid crystal display panel and, therefore,
normal display on the liquid crystal display panel is realized
and application of a DC component to the liquid crystal
display panel can be avoided which results in preventing the
liquid crystal display panel from deteriorating, and image
display without constraints of a format on the interface
section side can be achieved.

Second Embodiment

[0061] FIG. 3 is a block diagram showing electrical
configurations of a driving device 1A for a liquid crystal
display panel according to a second embodiment of the
present invention. Configurations of the driving device of
the second embodiment differ from those described in the
first embodiment in that predetermined display data is preset
to each of the two timing controllers and, when an abnor-
mality in display control is detected by one timing controller,
the other timing controller is notified of the detected result
and, based on the detected result notified, the predetermined
display data (image data) and/or control signals are trans-
ferred from the other timing controller to the one timing
controller and are used by the one timing controller having
detected the abnormality.

[0062] That is, the driving device 1A of the liquid crystal
display panel of the second embodiment, as shown in FIG.
3, is constructed so that output sections 21A and 23A are
provided in timing controllers 12A and 14A respectively and
so that each of the output sections 21A and 23 A is configured
so as to be able to output predetermined display data and so
that, when the signal detecting section 16 or 18 detects an
abnormality in display control in one of the timing control-
lers 12A an 14A, for example, the abnormality that no signal
is input and/or a supply of a control signal such as a clock
signal or a like is stopped, the other timing controller 12A or
14A is notified of the detected result and, based on the
detected result notified, the predetermined display data
(image data) and/or normal control signals are transferred
from the one timing controller 12A or 14A to the other
timing controller 12A or 14A and the predetermined display
data and/or control signals are supplied from the output
section 21A or 23A of the one timing controller 12A or 14A
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to each of the source drives 30 and 32, or each of the source
drivers 34 and 36 so as to be utilized for display control of
corresponding portions of the liquid crystal display panel 38.

[0063] Configurations other than described above are the
same as those in the first embodiment and same reference
numbers are assigned to components having the same func-
tions as in the first embodiment and their descriptions are
omitted.

[0064] Next, operations to be performed in the second
embodiment are described by referring to FIG. 3. As in the
case of the first embodiment, at time of normal displaying on
the liquid crystal display panel 38, input signals (image
signals) corresponding to a left half or a right half of a
display screen are supplied from the signal inputting section
24 or 26 to the timing controllers 12A or 14A. The input
signals are converted by the timing controllers 12A or 14A
into image signals with predetermined display timing and
are applied through each of the corresponding source drivers
30,32, 34, and 36 to a corresponding driving electrode of the
liquid crystal display panel 38 and images corresponding to
the above image signals are displayed on the display screen
of the liquid crystal display panel 38.

[0065] In the operations of displaying images as above,
when an abnormality in display control occurs in either one
of the timing controllers 12A and 14A, for example, if an
abnormality occurs that no signal is input from the signal
inputting section 24 or 26 to the corresponding timing
controller 12A or 14A or that a supply of a control signal
such as a clock signal or a like is stopped, the abnormality
in the display control is detected by the signal detecting
section 16 or 18. The detected result is fed to the output
section 21A or 23A and is notified through the two-way
communicating section 20 or 22 to the other timing con-
troller 14A or 12A. The other timing controller 12A or 14A
having been notified of the detected result transfer preset
display data and/or control signals to the one timing con-
troller 12A or 14A according to the detected result. The
output section 21A or 23A of the one timing controller 12A
or 14A outputs the transferred display data and/or control
signals, instead of signals indicating abnormal display con-
trol, to corresponding source drivers 30, 32, 34, and 36 of the
liquid crystal display panel 38. By configuring as above,
even if an abnormality occurs in display control of one
timing controller 12A or 14A, normal driving of the liquid
crystal display panel 38 can be continued and application of
a DC component to the liquid crystal display panel 38 can
be avoided, which results in preventing the liquid crystal
display panel 38 from deteriorating. Moreover, images can
be displayed without constraints of a format on the interface
section side.

[0066] Thus, according to the driving device of the second
embodiment, at time of the occurrence of an abnormality in
display control in one timing controller, preset display data
and/or control signals are transferred from the other timing
controller to the one timing controller so that the one timing
controller can exert normal display control and, therefore,
the same effect obtained in the first embodiment can be
achieved in the second embodiment as well.

Third Embodiment

[0067] FIG. 4 is a block diagram showing electrical
configurations of a driving device for a liquid crystal display
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panel according to a third embodiment of the present inven-
tion. Configurations of the driving device of the third
embodiment differ from those of the first embodiment in that
a memory storing predetermined image data is mounted on
each of two timing controllers and one timing controller
detects an abnormality of its display control and notifies the
other timing controller of the detected result and the other
controller transfers image data and/or control signal to the
one timing controller to make the one controller exert
normal display control.

[0068] That is, the driving device 1B of a liquid crystal
display panel 38 of the third embodiment is so constructed,
as shown in FIG. 4, that a memory 25 or 27 is mounted on
the timing controller 12B or 14B and predetermined image
data is stored in each of the memories 25 and 27 and that,
when the signal detecting section 16 or 18 of one timing
controller 12B or 14B, detects an abnormality in display
control, for example, the abnormality that no signal is input
and/or a supply of a control signal such as a clock signal or
a like is stopped, the detected result is transferred through
the two-way communicating section 20 or 22 to the other
timing controller 12B or 14B and the other timing controller
12B or 14B reads, according to the detected result, the
predetermined image data stored in advance in the memory
25 or 27 of the other timing controller 12B or 14B and
transfers the image data and/or control signals through the
two-way communicating section 20 or 22 of the other timing
controller 12B or 14B to the one timing controller 12B or
14B and the one timing controller 12B or 14B outputs the
transferred image data and/or control signals, instead of
signals indicating the abnormality in display control, from
the output section 21B or 23B to the corresponding source
drivers 30 and 32, or 34 and 36 of the liquid crystal display
panel 38. Configurations other than above of the third
embodiment are the same as those in the first embodiment
and, therefore, same reference numbers are assigned to
components having the same function as those in the first
embodiment and their descriptions are omitted accordingly.

[0069] Next, operations to be performed in the third
embodiment are described by referring to FIG. 4. At time of
normal displaying on the liquid crystal display panel 38, as
explained in the first embodiment, input signals correspond-
ing to a left half or a right half of a display screen are
supplied from the signal inputting section 24 or 26 to the
timing controller 12B or 14B. The input signals are con-
verted by the timing controller 12B or 14B into image
signals with predetermined display timing and are applied
through each of the corresponding source drivers 30, 32, 34,
and 36 to a corresponding driving electrode of the liquid
crystal display panel 38 and images corresponding to the
above image signals are displayed on the display screen of
the liquid crystal display panel 38.

[0070] Inthe displaying of images described above, when
an abnormality occurs in display control in the timing
controller 12B or 14B, for example, if the abnormality
occurs that no image signal is input from the signal inputting
section 24 or 26 to corresponding controller 12B or 14B or
that a supply of a control signal (a clock signals or a like) is
stopped, the abnormality in display control is detected by the
signal detecting section 16 or 18. The detected result is fed
to the output section 21B or 23B and to the two-way
communicating section 20 or 22. The two-way communi-
cating section 20 or 22 of one timing controller 12B or 14B
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transfers the detected result to the two-way communicating
section 20 or 22 of the other timing controller 12B or 14B.
The other timing controller 125 or 14B reads, according to
the detected result, image data stored in its memory 25 or 27
and transfers the read image data and/or control signals
through the two-way communicating section 20 or 22 of the
other timing controller 12B or 14B to the two-way commu-
nicating section 20 or 22 of the one timing controller 12B or
14B.

[0071] Image data and/or control signals received by the
two-way communicating section 20 or 22, instead of signals
indicating the abnormality in display control, are output
through the output section 21B or 23B to the source drivers
30 and 32 or 34 and 36 for display control. By configuring
as above, even if an abnormality occurs in display control of
one timing controller 12B or 14B, normal driving of the
liquid crystal display panel 38 can be continued and appli-
cation of a DC component to the liquid crystal display panel
38 can be avoided, which results in preventing the liquid
crystal display panel 38 from deteriorating. By making the
one timing controller 12B or 14B display transferred image
data and by making the other timing controller 12B or 14B
display image data stored in the memory 25 or 27, the same
image can be displayed in left and right portions of the liquid
crystal display panel 38.

[0072] Thus, according to the third embodiment, one
timing controller detects an abnormality in display control
and transfers the detected result to the other timing control-
ler and the other timing controller transfers image data to the
one timing controller for display control and, therefore, the
same effect obtained in the first embodiment can be achieved
as well. Moreover, by making the other timing controller
transfer image data to one timing controller and by making
the other timing controller display the transferred image data
and by making the other timing controller display image
data that the other timing controller has transferred to the
one timing controller, the same image can be displayed in
left and right portions of the liquid crystal display panel.

[0073] Tt is apparent that the present invention is not
limited to the above embodiments but may be changed and
modified without departing from the scope and spirit of the
invention. For example, in the above embodiments, two
timing controllers are employed, however, the driving
device of the present invention may be constructed by using
three or more timing controllers.

[0074] Also, in the above embodiments, states in which no
image signal is input and/or a supply of a clock signal or a
like is stopped are detected, however, the same avoidance of
abnormal display as described above may be achieved by
detecting other signal components contained in input image
signals, for example, by detecting a frequency to make a
check of input resolution.

[0075] Also, another example of the other signal compo-
nent is a synchronization signal and abnormal display can be
achieved by checking a synchronized condition of a syn-
chronized signal and using the result from the checking.

[0076] Moreover, in the above embodiments, both the
timing controllers cooperate only when an abnormality in
display control occurs, however, the driving device of the
present invention may be so constructed that both the timing
controllers cooperate even when normal display control is
being exerted.
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[0077] Furthermore, the driving method and device of the
present invention may be applied to various display devices
for information processing devices, portable terminal
devices, image cameras, television sets, or a like.

What is claimed is:

1. A driving method for driving a display panel by using
a plurality of panel driving units comprising at least a first
panel driving unit and a second panel driving unit, the
method comprising:

transferring an image signal and/or a control signal to said
first panel driving unit via said second panel driving
unit, when any abnormality has occurred regarding
inputting of the image signal and/or the control signal
to said first panel driving unit; and

making said first panel driving unit exert a driving control
of said display panel based on the image signal and/or
the control signal received via said second panel driv-
ing unit.

2. The driving method for driving the display panel
according to claim 1, wherein said display panel comprises
a liquid crystal display panel.

3. A driving method for driving a display panel by using
a plurality of panel driving units comprising at least a first
panel driving umt and a second panel driving unit, the
method comprising:

detecting any abnormality regarding inputting of an image
signal and/or a control signal to said first panel driving
unit,

informing said second panel driving unit of the detected
result via a connection line between said first panel
driving unit and said second panel driving unit;

transferring the image signal and/or the control signal
from said second panel driving unit to said first panel
driving unit, in response to the informed detected
result; and

making said first panel driving unit exert a driving control
of said display panel based on the image signal and/or
the control signal transferred from said second panel
driving unit.

4. The driving method for driving the display panel
according to claim 3, wherein the image signal and/or the
control signal to be transferred from said second panel
driving unit to said first panel driving unit is stored as data
in a memory mounted on said second panel driving unit.

5. The driving method for driving the display panel
according to 3, wherein the image signal and/or the control
signal to be transferred from said second panel driving unit
to said first panel driving unit is a signal to make fixed
display appear on said display panel.

6. The driving method for driving the display panel
according to 3, wherein the image signal and/or the control
signal to be transferred from said second panel driving unit
to said first panel driving unit is a signal to make black fixed
display appear on said display panel.

7. A driving device for driving a display panel by using a
plurality of panel driving units comprising at least a first
panel driving unit and a second panel driving unit, the device
comprising:

a transferring unit adapted to transfer alternatively an
image signal and/or a control signal from said second
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panel driving unit to said first panel driving unit, when
any abnormality has occurred regarding inputting of the
image signal and/or the control signal to said first panel
driving unit; and

wherein said first panel driving unit exerts a driving
control of said display panel based on the image signal
and/or the control signal received from said second
panel driving unit via said transferring unit.

8. The driving device for driving the display panel accord-
ing to claim 7, wherein said display panel comprises a liquid
crystal display panel.

9. A driving device for driving a display panel by using a
plurality of panel driving units comprising at least a first
panel driving unit and a second panel driving unit, the device
comprising:

a detecting unit to detect any abnormality regarding
inputting of a image signal and/or a control signal to
said first panel driving unit,

a first transferring unit adapted to transfer the result
detected by said detecting unit from said first panel
driving unit to said second panel driving unit; and

a second transferring unit adapted to transfer alternatively
the image signal and/or the control signal from said
second panel driving unit to said first panel driving unit,
in response to the transferred detected result,

wherein said first panel driving unit exerts a driving
control of said display panel based on the image signal
and/or the control signal received from said second
panel driving unit via said second transferring unit.

10. The driving device for driving the display panel
according to claim 9, further comprising at least two signal
inputting sections to input the image signal and/or the
control signal to said first panel driving unit and said second
panel driving unit.

11. The driving device for driving the display panel
according to claim 9, wherein the image signal and/or the
control signal to be transferred from said second panel
driving unit to said first panel driving unit is stored as data
in a memory mounted on said second panel driving unit.

12. The driving device for driving the display panel
according to 9, wherein the image signal and/or the control
signal to be transferred from said second panel driving unit
to said first panel driving unit is a signal to make fixed
display appear on said display panel.

13. The driving device for driving the display panel
according to 9, wherein the image signal and/or the control
signal to be transferred from said second panel driving unit
to said first panel driving unit is a signal to make black fixed
display appear on said display panel.

14. The driving device for driving the display panel
according to claim 9, wherein said display panel comprises
a liquid crystal display panel.

15. The driving device for driving the display panel
according to claim 9, wherein said panel driving unit com-
prises a timing controller, said detecting unit comprises a
signal detecting section mounted on a first timing controller,
said first transferring unit comprises a two-way communi-
cating section mounted on said first timing controller, and
said second transferring unit comprises a two-way commu-
nicating section mounted on a second timing controller.
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16. A driving device for driving a display panel by using
a plurality of panel driving means comprising at least a first
panel driving means and a second panel driving means, the
device comprising:

a detecting means to detect any abnormality regarding
inputting of a image signal and/or a control signal to
said first panel driving means,

a first transferring means adapted to transfer the result
detected by said detecting means from said first panel
driving means to said second panel driving means; and

a second transferring means adapted to transfer alterna-
tively the image signal and/or the control signal from
said second panel driving means to said first panel
driving means, in response to the transferred detected
result,

wherein said first panel driving means exerts a driving

control of said display panel based on the image signal

and/or the control signal received from said second

panel driving means via said second transferring
means.

17. The driving device for driving the display panel

according to claim 16, further comprising at least two signal
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inputting sections to input the image signal and/or the
control signal to said first panel driving means and said
second panel driving means.

18. The driving device for driving the display panel
according to claim 16, wherein the image signal and/or the
control signal to be transferred from said second panel
driving means to said first panel driving means is stored as
data in a memory mounted on said second panel driving
means.

19. The driving device for driving the display panel
according to 16, wherein the image signal and/or the control
signal to be transferred from said second panel driving
means to said first panel driving means is a signal to make
fixed display appear on said display panel.

20. The driving device for driving the display panel
according to 16, wherein the image signal and/or the control
signal to be transferred from said second panel driving
means to said first panel driving means is a signal to make
black fixed display appear on said display panel.



patsnap

TREMOF) ERERNEZ G ENMEEE
[ (RE)S US20060197730A1 ACENE 2006-09-07
BRiES US11/366493 % A 2006-03-03
FRIRE(ER)AGE) NECHEEARKASH
RE(EFR)AGE) NECKR S EARBRAF.
LERBFERIDAGE) NECREEARBRAE.
#RIZH A OOGA KOUICHI
ICHIRAKU TSUYOSHI
EBA OOGA, KOUICHI
ICHIRAKU, TSUYOSHI
IPCH%5 G09G3/36
CPCH %S G09G3/3611 G09G5/12 G09G2300/023 F21S10/00 F21V23/003
1 564X 2005061670 2005-03-04 JP
H Ao FF US8264442
SNEBEEE Espacenet USPTO
BE(GR) t i -
REHE—MRERERN G , HEBFEERERSINELREET 49 32 34 36

BHRENENEHE. AT RHENESRNBIRNEE [ priver] [ orier]  [Some povver] [Somrme ricer]

AAGSHEFLEMNHESHREN , BNUERMN—NEriREIR

F
i

W EBE D EEENE, 5—NENREHRNBEHD. 28K | 1/'2 14
EU&;}M%%E@ % —/I\IHEHVJLT'EJEﬂ%E)leIEﬁ1‘3@%%7}‘”/?&5##%%)%% _¢ Timing Controller T¥ming Controller

TERR ISR M EEFEE AT —NERREIRHNEEEHT. —

Ot L3 LRzt
217 23

NERZREIRBREEAEIHEGRESN/INHESHRNREEREARNE 20~ [ Zercenns Toroay ot
N Section Section —22
REH, Signal Srgnal

16— gg‘ngg’;,"*g gg%%ﬁ"’g s

b

N
™
D\‘%

Signal Inputting Signal Inputting
ection

Section


https://share-analytics.zhihuiya.com/view/e5a8854e-305f-43aa-8ecb-023127639cb1
https://worldwide.espacenet.com/patent/search/family/036943658/publication/US2006197730A1?q=US2006197730A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060197730%22.PGNR.&OS=DN/20060197730&RS=DN/20060197730

