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(57) ABSTRACT

Provided is a liquid crystal display or the like that is able to
achieve prevention of or recovery from an image sticking
phenomenon in the liquid crystal display, while ensuring
convenience for an operator of the liquid crystal display. The
liquid crystal display includes a liquid crystal panel that
displays an image, and a display control unit that controls
display of a predetermined image to respond to image
sticking on the liquid crystal panel. The liquid crystal
display includes a selection receiving unit that receives a
selection of a display mode from among a plurality of
display modes in which the predetermined image is dis-
played, and the display control unit controls the display of
the predetermined image in accordance with the display
mode selected at the selection receiving unit.
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FIG. 3
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FIG. 5
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LIQUID CRYSTAL DISPLAY AND LIQUID
CRYSTAL TELEVISION RECEIVER

TECHNICAL FIELD

An aspect of the present invention relates to a liquid
crystal display and a liquid crystal television receiver.

The present application claims priority based on Japanese
Patent Application No. 2017-151640 filed in Japan on Aug.
4, 2017, the content of which is incorporated herein.

BACKGROUND ART

In recent years, liquid crystal displays (LCDs) using
liquid crystal have been widely spread as displays of tele-
vision receivers, display devices, or the like.

In a case where a liquid crystal display displays an
identical image or a specific pattern over a long time, an
array structure of molecules of liquid crystal is fixed at a
specific location, and a phenomenon that contrast, a hue, or
the like is different between the specific location and a
display portion around the specific location, that is, an image
sticking phenomenon occurs in some cases.

For a purpose of achieving prevention of and recovery
from an image sticking phenomenon in a liquid crystal
display, PTL 1 discloses a liquid crystal display including
control means that displays, on a display screen, a pattern
such as a checked pattern, in which dark displays and bright
displays are mixed without being located densely.

CITATION LIST
Patent Literature

PTL 1: Japanese Unexamined Patent Application Publica-
tion No. 10-10496

SUMMARY OF INVENTION
Technical Problem

The liquid crystal display described in PTL 1 is config-
ured to perform control so as to display the checked pattern
or the like when the liquid crystal display shifts to a sleep
mode state or an external switch that is operated by an
operator of the liquid crystal display is turned on. Note that,
the shift to the sleep mode state is executed, for example, in
a case where a state in which the operator performs no
operation on a computer connected to the liquid crystal
display continues more than a given time.

Accordingly, in the liquid crystal display according to
PTL 1, turning on the external switch is only the operation
by which the operator can display the checked pattern or the
like, and therefore it is difficult to select, through the
operation by the operator, control of various types of display
which correspond to use modes of the operator. Thus, the
liquid crystal display according to PTL 1 has a problem that
it is not convenient for the operator of the liquid crystal
display.

In view of such circumstances, an aspect of the invention
aims to provide a liquid crystal display and the like that are
able to achieve prevention of or recovery from an image
sticking phenomenon in the liquid crystal display, while
ensuring convenience for an operator of the liquid crystal
display.

Solution to Problem

A liquid crystal display according to an aspect of the
invention is a liquid crystal display including: a liquid
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crystal panel that displays an image; a display control unit
that controls display of a predetermined image to respond to
image sticking on the liquid crystal panel; and a selection
receiving unit that receives a selection of a display mode
from among a plurality of display modes in which the
predetermined image is displayed. The display control unit
controls the display of the predetermined image in accor-
dance with the display mode selected at the selection receiv-
ing unit.

Advantageous Effects of Invention

According to an aspect of the invention, a liquid crystal
display or the like is provided in which prevention of or
recovery from an image sticking phenomenon is achieved in
the liquid crystal display, while ensuring convenience for an
operator of the liquid crystal display.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating a configuration of a
liquid crystal display according to Embodiment 1.

FIG. 2 is an explanatory view illustrating an example of
a main screen of a selection receiving screen.

FIG. 3 is an explanatory view illustrating an example of
an operation screen of light source turning-on and turning-
off modes.

FIG. 4 is an explanatory view illustrating an example of
an operation screen of a multiscreen mode.

FIG. 5 is an explanatory view illustrating an example of
an operation screen of an on-timer mode.

FIG. 6 is a flowchart illustrating a processing procedure
according to Embodiment 1.

FIG. 7 is an explanatory view in a case of responding to
image sticking in a first mode.

FIG. 8 is an explanatory view in a case of responding to
image sticking in a second mode.

FIG. 9 is a flowchart illustrating a processing procedure
according to Embodiment 2.

FIG. 10 is a flowchart illustrating a processing procedure
according to Embodiment 3.

FIG. 11 is a block diagram illustrating a configuration of
a liquid crystal display according to Embodiment 4.

DESCRIPTION OF EMBODIMENTS
Embodiment 1

The invention will be described below in detail with
reference to figures illustrating an embodiment thereof. FI1G.
1 is a block diagram illustrating a configuration of a liquid
crystal display 1 according to Embodiment 1. The liquid
crystal display 1 according to an aspect of the invention is
a liquid crystal television receiver that includes a control
unit 2, a storage unit 3, a clock unit 4, a power supply unit
12, a display unit 5, a signal processing unit 6, a decoder unit
7, a tuner unit 8, and an external input unit 9. Note that, the
liquid crystal display 1 is not limited to the liquid crystal
television receiver, and includes a display that displays a
video signal input from the external input unit 9.

The control unit 2 is configured by a central processing
unit (CPU) or a micro processing unit (MPU), directly or
indirectly controls each of the units described above, and
reads and executes a control program 3P and data, which are
stored in the storage unit 3, to thereby perform various types
of control processing, arithmetic processing, and the like.
When executing the control program 3P, the control unit 2
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corresponds to a display control unit and a selection receiv-
ing unit that will be described later. The clock unit 4 has a
timer function and outputs information related to a date and
time to the control unit 2.

The storage unit 3 is configured by a read only memory
(ROM), an electrically erasable programmable ROM (EE-
PROM), or a nonvolatile memory device such as a flash
memory, and has the control program 3P and data, which is
to be referred to at a time of processing, stored in advance.
The control program 3P stored in the storage unit 3 may be
the control program 3P read from a recording medium which
is readable by the liquid crystal display 1.

The tuner unit 8 is connected to an antenna that is not
illustrated, receives and demodulates a video audio signal
transmitted from a broadcasting station, and outputs the
resultant to the decoder unit 7 via a selector unit that is not
illustrated.

Devices such as those for reproducing, for example,
video, a DVD, or the like are connected to the external input
unit 9, and the external input unit 9 outputs a video audio
signal, which is output from such reproducing devices, to the
decoder unit 7 via the selector unit not illustrated.

The decoder unit 7 separates the input video audio signal
into a video signal, an EPG signal, and an audio signal, and
decodes the respective signals. The decoder unit 7 outputs
the respective decoded signals to the signal processing unit
6.

The signal processing unit 6 performs processing for the
video signal and EPG signal that are decoded and output
from the decoder unit 7, generates a signal related to a video
to be displayed on the display unit 5, and outputs the signal
to the display unit 5. Moreover, the signal processing unit 6
generates, in accordance with a control signal that is related
to video and is output from the control unit 2, a signal related
to video to be displayed on the display unit 5, and outputs
the signal to the display unit 5.

The display unit 5 includes a liquid crystal panel 51 that
displays video and a light source module 52 that supplies
light to the liquid crystal panel 51. The liquid crystal panel
51 and the light source module 52 are arranged in this order
when viewed from a display surface side. The light source
module 52 supplies light from a rear surface of the liquid
crystal panel 51.

The liquid crystal panel 51 is configured so that liquid
crystal is enclosed between substrates that face each other
and, when a voltage is applied to a scanning electrode group
and an information electrode group, an array structure
(alignment direction) of molecules of the liquid crystal is
changed. When the array structure of the molecules of the
liquid crystal is changed, entered light is rotated and emitted
or blocked. In a case where an alignment of the molecules
of'the liquid crystal is in a twisted nematic (ITN) mode, when
the alignment is in parallel to a rubbing direction, the light
is transmitted and white is displayed. When the alignment is
vertical to the rubbing direction, the light is not transmitted,
and black is thus displayed. The liquid crystal panel 51
displays video in accordance with the signal that is related
to the video and is output from the signal processing unit 6.

The light source module 52 is arranged on a rear surface
side of the liquid crystal panel 51, supplies light from the
rear surface, and illuminates the liquid crystal panel 51. The
light source module 52 includes a directly-under type light
source module and an edge-light type light source module.
The light source module 52 of the directly-under type is
configured such that a light source substrate, on a whole
surface of which light sources such as light emitting diodes
(LEDs) are mounted, is arranged on the rear surface of the
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liquid crystal panel 51. The light source module 52 of the
edge-light type is configured such that a light guide is
arranged on the rear surface of the liquid crystal panel 51
and a light source substrate, on a whole surface of which
light sources such as LEDs are mounted, is arranged so as
to face a side surface of the light guide. The light source
module 52 adjusts light emission luminance of the light
sources and emits light in accordance with a control signal
that is related to luminance and is output from the control
unit 2.

The power supply unit 12 rectifies or transforms electric
power supplied from an external power supply not illus-
trated such as commercial power supply, and supplies the
electric power to each of the units described above via an
electric power line not illustrated. Moreover, the power
supply unit 12 performs switching between on and off of
power supply of the liquid crystal display 1 in accordance
with a control signal that is related to on or off of the power
supply and is received from the control unit 2. A state where
the power supply is turned off includes a state where supply
of electric power from the commercial power supply is
completely shut off and a standby state. The standby state is
a state where unnecessary power consumption is cut off to
suppress power consumption and examples thereof include
a state of waiting for an operation by an operator of the
liquid crystal display 1 and a sleep state of waiting to
execute certain control, which is set in advance, until given
time comes.

The liquid crystal display 1 includes an operation unit 11
that is operated by the operator of the liquid crystal display
1 and an operation signal receiving unit 10 that receives an
operation signal transmitted from the operation unit 11. The
operation unit 11 is an input unit (not illustrated) that
includes buttons, switches, or the like each of which is
pressed by an operation by the operator, and a remote
controller that outputs information related to the input
operation by a signal such as a radio signal. However, the
operation unit 11 is not limited to the remote controller, and
may be buttons, switches, or the like each of which is
provided in the liquid crystal display 1 itself. The operation
signal receiving unit 10 receives the signal, such as a radio
signal, which is output from the operation unit 11, and
outputs the signal to the control unit 2.

The liquid crystal display 1 includes the display control
unit and the selection receiving unit. The control unit 2
corresponds to the display control unit and controls display
of a predetermined image to respond to image sticking on
the liquid crystal panel 51. The display of the predetermined
image is controlled by the control unit 2 executing the
control program 3P.

The image sticking on the liquid crystal panel 51 is a
phenomenon that, in a case where an identical image or a
specific pattern is displayed over a long time, an array
structure of molecules of liquid crystal is fixed at a specific
location, and contrast, a hue, or the like is different between
the specific location and a portion around the specific
location. The predetermined image to respond to the image
sticking on the liquid crystal panel 51 is, for example, an
image in which a white color is displayed on the whole
screen. When the image in which a white color is displayed
on the whole screen is displayed for a given time, it is
possible to prevent or recover from the image sticking on the
liquid crystal panel 51. The given time for which the
predetermined image is displayed is four hours, for example.
Note that, the given time for which the predetermined image
is displayed may be selected through an operation by the
operator.
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The control unit 2 outputs, to the signal processing unit 6,
a control signal with which the predetermined image such as
the image in which a white color is displayed on the whole
screen is displayed. The signal processing unit 6 displays the
predetermined image on the liquid crystal panel 51 of the
display unit 5 in accordance with the control signal. In
association with the display of the predetermined image, the
control unit 2 outputs, to the light source module 52, a
control signal with which light emission luminance is made
maximum. In accordance with the control signal, the light
source module 52 causes the light sources such as LEDs to
emit light with the maximum or approximately maximum
light emission luminance. When the light emission lumi-
nance is maximum or approximately maximum, it is pos-
sible to improve an effect of prevention of or recovery from
the image sticking on the liquid crystal panel 51. Note that,
a degree of the light emission luminance may be maximum
at all times or may be set to be selectable through an
operation by the operator.

The selection receiving unit includes a plurality of display
modes in which the predetermined image to respond to the
image sticking on the liquid crystal panel 51 is displayed,
and allows the operator to select any of the display modes.
The selection receiving unit is executed by the control unit
2 executing the control program 3P. A selection receiving
screen on which selection by the operator is received is
displayed on the display unit 5 by an operation on the
operation unit 11 performed by the operator.

FIG. 2 is an explanatory view illustrating an example of
a main screen of the selection receiving screen. FIG. 3 is an
explanatory view illustrating an example of an operation
screen of light source turning-on and turning-off modes.
FIG. 4 is an explanatory view illustrating an example of an
operation screen of a multiscreen mode. FIG. 5 is an
explanatory view illustrating an example of an operation
screen of an on-timer mode.

The plurality of display modes in which the predeter-
mined image is displayed includes a first mode in which the
display of the predetermined image is started immediately
after the operator makes a selection, and a second mode in
which the display of the predetermined image is started after
the power supply of the liquid crystal display 1 is turned off.
In the first mode, since the display of the predetermined
image is started immediately after the operator makes a
selection, the operator is not able to view normal video
received by the tuner 8 or the like after the display of the
predetermined image is started, but is able to prevent or
recover from the image sticking early by starting the display
of the predetermined image early.

In the second mode, since the display of the predeter-
mined image is started after the power supply of the liquid
crystal display 1 is turned off, it is possible to start the
display of the predetermined image after the operator fin-
ished viewing the liquid crystal display 1. Accordingly, it is
possible to prevent or recover from the image sticking while
satisfying a desire for viewing by the operator. A state where
the power supply of the liquid crystal display 1 is turned off
includes the standby state. After the display of the prede-
termined image is ended, the control unit 2 may cause the
liquid crystal display 1 to be in a state where supply of
electric power from the commercial power supply is shut off.

As illustrated in FIG. 2, the selection receiving screen
displays selection buttons of the first mode and the second
mode to enable a selection by the operator. In the selection
receiving screen, an off mode in which the display of the
predetermined image is not executed may be selected. The
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selection receiving screen may be configured such that a
time for which the predetermined image is displayed is able
to be set.

The plurality of display modes in which the predeter-
mined image is displayed includes the light source turning-
on mode, the light source turning-off mode, the multiscreen
mode, and the on-timer mode. As illustrated in FIG. 2, a start
option button is provided in the selection receiving screen,
and when the start option button is pressed, the light source
turning-on mode, the light source turning-off mode, the
multiscreen mode, and the on-timer mode are selectable as
a submenu. However, a screen configuration is not limited
thereto, and may be a configuration in which all the display
modes are subject to menu display in the selection receiving
screen so as to be selectable.

As illustrated in FIG. 3, in the operation screen of the light
source turning-on and turning-off modes, a toggle switch is
displayed so that the light source turning-on mode or the
light source turning-off mode is selectable and the operator
is able to make a selection. In a case where the light source
turning-on mode is selected, the control unit 2 causes the
light sources of the light source module 52 to turn on in
association with the display of the predetermined image.
When the light sources are turned on, it is possible to
improve the effect of prevention of or recovery from the
image sticking. In a case where the light source turning-off
mode is selected, the control unit 2 causes the light sources
of the light source module 52 to turn off in association with
the display of the predetermined image. When the light
sources are turned off, it is possible to reduce power con-
sumption.

In a case where neither the light source turning-on mode
nor the light source tuning-off mode is selected, when the
above-described first mode is selected, the control unit 2
may also execute the light source turning-on mode, or when
the second mode is selected, the control unit 2 may also
execute the light source turning-off mode. In a case where
the first mode is selected, by combining the first mode with
the light source turning-on mode, the operator is able to
easily and visually recognize that the display of the prede-
termined image is being executed. On the other hand, in a
case where the second mode is selected, since a power
supply switch of the display device is turned off and the
operator does not have an intention to use the liquid crystal
display 1, it is possible to suppress power consumption when
the light source turning-off mode is used. Accordingly, it is
possible to control the display of the predetermined image
by automatically combining appropriate display modes
according to an intention of the operator. A selection portion
for the light emission luminance may be provided in the
operation screen of the light source turning-on and turning-
off modes so that the light emission luminance is able to be
selected at predetermined luminance level in addition to the
selection of the light source turning-on mode.

As illustrated in FIG. 4, the operation screen of the
multiscreen mode is provided with selection buttons so that
display forms of the multiscreen mode are selectable, and
thereby allows a selection by the operator. The multiscreen
mode is a mode in which a display region in which the liquid
crystal panel 51 displays video is divided into a given
number of regions, a normal screen (viewing screen) by a
video signal from a tuner or the like is displayed in any of
the divided regions, and the predetermined image to respond
to the image sticking is displayed in the remaining region.
The viewing screen is displayed even when the predeter-
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mined image to respond to the image sticking is being
displayed, so that a desire for viewing by the operator is able
to be satisfied.

In accordance with a selected display form of the multi-
screen mode, the control unit 2 performs control so that the
viewing screen is displayed in any of the regions and the
predetermined image to respond to the image sticking is
displayed in the remaining region. The display forms of the
multiscreen mode include, for example, a form in which the
display region is divided into four and the viewing screen is
fixed in any of right, left, upper, and lower regions, and a
form in which the viewing screen is moved (in rotation) in
the right, left, upper, and lower regions for a given time.
Note that, the display forms of the multiscreen mode are not
limited thereto, and the dividing number may be any number
such as two or six.

As illustrated in FIG. 5, the operation screen of the
on-timer mode is provided with an input portion of time
information, in which time to start the display of the
predetermined image to respond to the image sticking is set.
In accordance with the set time information, the control unit
2 starts the display of the predetermined image to respond to
the image sticking. When the time to start the display of the
predetermined image to respond to the image sticking is set
to, for example, the middle of the night, it is possible to
display the predetermined image in a time zone during
which the operator does not view the liquid crystal display
1, thus improving convenience of the operator. Moreover,
when the predetermined image is displayed in the middle of
the night, it is possible to utilize a midnight electricity rate
which is inexpensive.

The time information is not limited to time and includes
information related to a date of a year, a month, and a day.
A configuration may be provided such that the information
related to a date of a year, a month, and a day is also able to
be set in the operation screen of the on-timer mode. In
accordance with the set time information, the control unit 2
may periodically start the display of the predetermined
image to respond to the image sticking, for example, every
Sunday or the like. A configuration may also be provided
such that scheduled time of end, which is obtained by adding
a time during which the predetermined image is displayed,
is displayed in accordance with the set starting time.

The control unit 2 performs control to display the prede-
termined image, by combining two or more display modes,
which are selectable in the selection receiving screen, with-
out contradiction. Display on the selection receiving screen
is not limited to display by the display unit 5, and, for
example, a portable terminal (not illustrated) capable of
communicating with the liquid crystal display 1 may be
caused to display the selection receiving screen and a
display mode selected on the selection receiving screen of
the portable terminal may be transmitted to the liquid crystal
display 1. Alternatively, the control unit 2 may perform
control to display the predetermined image, by performing
communication with a server (not illustrated), which is
connected to the liquid crystal display 1 so as to be capable
of communicating, via an external network (not illustrated)
and acquiring a display mode which is set on a server side.

FIG. 6 is a flowchart illustrating a processing procedure
according to Embodiment 1. FIG. 7 is an explanatory view
in a case of responding to the image sticking in the first
mode. FIG. 8 is an explanatory view in a case of responding
to the image sticking in the second mode. The control unit
2 determines whether a start operation of the selection
receiving screen is performed by an operator (S11). The start
operation of the selection receiving screen by the operator is
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executed by, for example, pressing a predetermined button
of the operation unit 11 or the like. When determining that
the start operation is not performed (S11: NO), the control
unit 2 performs loop processing in order to make the
determination of S11 again.

When determining that the start operation is performed
(S11: YES), the control unit 2 displays, on the display unit
5, the selection receiving screen in which a display mode of
displaying the predetermined image to respond to the image
sticking is selected (S12). The control unit 2 receives a
selection operation from the operator, and determines
whether the first mode is selected (S13).

When the first mode is selected (S13: YES), as illustrated
in FIG. 7, the control unit 2 displays the predetermined
image to respond to the image sticking and turns on the light
source module 52 with maximum light emission luminance
(S14). The control unit 2 performs display by overlapping
the predetermined image, for example, with information
related to a remaining time to display the predetermined
image (S15). The remaining time is a time until the display
of the predetermined image is ended and a time obtained by
subtracting an elapsed time, which is from the start of the
display to the present time, from a given time which is set
in advance and for which the predetermined image is
displayed. In accordance with the information related to
time, which is output from the clock unit 4, the control unit
2 derives and displays the remaining time. Alternatively, the
control unit 2 may display time at which the display of the
predetermined image ends. The control unit 2 determines
whether the given time elapses (S16). The given time is a
time for which the predetermined image to respond to the
image sticking is displayed, and, for example, four hours.

When determining that the given time does not elapse
(S16: NO), the control unit 2 continues the display of the
predetermined image and performs loop processing in order
to perform the processing of S15 again. When determining
that the given time elapses (S16: YES), the control unit 2
ends the display of the predetermined image (S17). After
ending the display of the predetermined image, the control
unit 2 displays the viewing screen on the display unit 5.
Alternatively, the control unit 2 may turn off the power
supply of the liquid crystal display 1.

When the first mode is not selected (S13: NO), that is,
when the second mode is selected, the control unit 2
determines whether the power supply of the liquid crystal
display 1 is turned off (S131). A state where the power
supply of the liquid crystal display 1 is turned off includes
the standby state. When determining that the power supply
is not turned off (S131: NO), the control unit 2 performs loop
processing in order to make the determination of S131 again.

When determining that the power supply is turned off
(S131: YES), as illustrated in FIG. 8, the control unit 2
displays the predetermined image and turns off the light
source module 52 (S132). The control unit 2 determines
whether the given time elapses (S133).

When determining that the given time does not elapse
(S133: NO), the control unit 2 continues the display of the
predetermined image and performs loop processing in order
to make the determination of S15 again. When determining
that the given time elapses (S133: YES), the control unit 2
ends the display of the predetermined image (S17). After
ending the display of the predetermined image, the control
unit 2 turns off the power supply of the liquid crystal display
1.

Embodiment 2

FIG. 9 is a flowchart illustrating a processing procedure
according to Embodiment 2. Embodiment 2 is different from
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Embodiment 1 in that the predetermined image to respond to
image sticking is displayed in the multiscreen mode. Simi-
larly to the processing of S11 and S12 of Embodiment 1, the
control unit 2 makes a determination about the start opera-
tion of the selection receiving screen (S21) and displays the
selection receiving screen (S22).

For example, in response to an operation by an operator,
such as pressing the start option button on the selection
receiving screen as illustrated in FIG. 2, the control unit 2
displays the operation screen (selection receiving screen) of
the multiscreen mode (S23). The control unit 2 receives a
selection of a display form of the multiscreen mode, which
is made by the operator (S24). In accordance with the
selected display form of the multiscreen mode, the control
unit 2 displays a normal screen (viewing screen) by a video
signal from the tuner or the like in any of divided display
regions, while displaying the predetermined image to
respond to the image sticking (S25).

Similarly to the processing of S15 of Embodiment 1, the
control unit 2 determines whether a given time elapses
(826). When determining that the given time does not elapse
(826: NO), the control unit 2 continues the display of the
predetermined image and performs loop processing in order
to make the determination of S26 again.

When determining that the given time elapses (S26:
YES), the control unit 2 ends the display of the predeter-
mined image and displays the viewing screen on the whole
screen (S27). Note that, the display of the operation screen
of the multiscreen mode is not limited thereto, and the
operation screen of the multiscreen mode may be displayed
by, for example, pressing a predetermined button of the
operation unit 11, which is performed by the operator.

Embodiment 3

FIG. 10 is a flowchart illustrating a processing procedure
according to Embodiment 3. Embodiment 3 is different from
Embodiment 1 in that the predetermined image to respond to
the image sticking is displayed in the on-timer mode.
Similarly to the processing of S11 and S12 of Embodiment
1, the control unit 2 makes a determination about the start
operation of the selection receiving screen (S31) and dis-
plays the selection receiving screen (S32).

For example, in response to an operation by an operator,
such as pressing the start option button on the selection
receiving screen as illustrated in FIG. 2, the control unit 2
displays the operation screen (selection receiving screen) of
the on-timer mode (S33). The control unit 2 receives starting
time of a predetermined screen, which is set by the operator
(S34).

The control unit 2 determines whether the set starting time
is reached (S35). When determining that the set starting time
is not reached (S35: NO), the control unit 2 performs loop
processing in order to make the determination of S35 again.
When determining that the set starting time is reached (S35:
YES), the control unit 2 displays the predetermined image
(S36). The control unit 2 may turn off the light source
module 52 in association with the display of the predeter-
mined image.

Similarly to the processing of S15 of Embodiment 1, the
control unit 2 determines whether a given time elapses
(S37). When determining that the given time does not elapse
(S837: NO), the control unit 2 continues the display of the
predetermined image and performs loop processing in order
to make the determination of S37 again. When determining
that the given time elapses (S37: YES), the control unit 2
ends the display of the predetermined image and turns off the
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power supply of the liquid crystal display 1 (S38). Needless
to say, the control unit 2 executes the processing of S35 and
the subsequent steps even when the liquid crystal display 1
is in the standby state. The display of the operation screen of
the on-timer mode is not limited thereto, and the operation
screen of the on-timer mode may be displayed by, for
example, pressing a predetermined button of the operation
unit 11, which is performed by the operator.

Embodiment 4

FIG. 11 is a block diagram illustrating a configuration of
the liquid crystal display 1 according to Embodiment 4.
Embodiment 4 is different from Embodiment 1 in that the
liquid crystal display 1 includes a storage cell 121 and the
storage cell 121 is electrically connected to supply electric
power to the power supply unit 12.

The storage cell 121 is a secondary cell such as a battery,
and when supply of electric power from the commercial
power supply is shut off, the storage cell 121 detects the
shutoff’ of the electric power and supplies stored electric
power to the liquid crystal display 1. Accordingly, even
when the liquid crystal display 1 is in a state where electric
power from the commercial power supply is shut off, it is
possible to display the predetermined image to respond to
the image sticking by the electric power supplied from the
storage cell 121.

A liquid crystal display 1 according to an embodiment of
the invention is a liquid crystal display including: a liquid
crystal panel 51 that displays an image; a display control unit
2 that controls display of a predetermined image to respond
to image sticking on the liquid crystal panel; and a selection
receiving unit 2 that receives a selection of a display mode
from among a plurality of display modes in which the
predetermined image is displayed, in which the display
control unit 2 controls the display of the predetermined
image in accordance with the display mode selected at the
selection receiving unit 2.

According to the embodiment of the invention, the selec-
tion receiving unit 2 is able to select a display mode from
among the plurality of display modes in which the prede-
termined image is displayed, so that it is possible to display
a screen to respond to image sticking in an appropriate
display mode according to an intention of an operator.
Accordingly, it is possible to achieve prevention of or
recovery from an image sticking phenomenon in the liquid
crystal display 1, while ensuring convenience for the opera-
tor.

In the liquid crystal display 1 according to an embodiment
of the invention, the plurality of display modes includes a
first mode in which the display of the predetermined image
is started in a period before power supply of the liquid
crystal display is turned off after the display mode is selected
and a second mode in which the display of the predeter-
mined image is started after the power supply is turned off.

According to the embodiment of the invention, it is
possible to select a display mode in accordance with a mode,
in which the liquid crystal display 1 is used by an operator,
and thereby control the timing to start the display of the
predetermined image. Accordingly, it is possible to achieve
prevention of or recovery from the image sticking phenom-
enon in the liquid crystal display 1, while ensuring conve-
nience for the operator.

The liquid crystal display 1 according to an embodiment
of the invention includes a light source module 52 that
supplies light to the liquid crystal panel 51, in which the
plurality of display modes includes a light source turning-on
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mode in which, in a case where the predetermined image is
displayed, the light source module 52 is turned on and a light
source turning-off mode in which, in a case where the
predetermined image is displayed, the light source module is
turned off.

According to the embodiment of the invention, when the
light source module 52 is turned on while the predetermined
image is displayed, an effect of prevention of or recovery
from the image sticking phenomenon is able to be improved,
but power consumption is increased. Accordingly, the light
source turning-on mode in which the light source module 52
is turned on and the light source turning-off mode in which
the light source module 52 is turned off are selectable, as the
plurality of display modes, in association with the display of
the predetermined image, and it is thus possible to achieve
prevention of or recovery from the image sticking phenom-
enon in the liquid crystal display 1 in accordance with an
intention of an operator.

In the liquid crystal display 1 according to an embodiment
of the invention, the display control unit 2 controls the
display of the predetermined image in combination with the
light source turning-on mode in a case where the first mode
is selected, and in combination with the light source turning-
off mode in a case where the second mode is selected.

According to the embodiment of the invention, in the case
where the first mode is selected, by combining the first mode
with the light source turning-on mode, an operator is able to
easily and visually recognize that the display of the prede-
termined image is being executed. On the other hand, in the
case where the second mode is selected, since the power
supply switch of the liquid crystal display 1 is turned off and
the operator does not have an intention to use the liquid
crystal display 1, it is possible to suppress power consump-
tion when the light source turning-off mode is used. Accord-
ingly, it is possible to control the display of the predeter-
mined image by automatically combining appropriate
display modes in accordance with an intention of the opera-
tor.

In the liquid crystal display 1 according to an embodiment
of the invention, the predetermined image is an image in
which a white color is displayed on the whole screen.

According to the embodiment of the invention, the image
in which the white color is displayed on the whole screen is
able to improve the effect of prevention of or recovery from
the image sticking phenomenon. Accordingly, it is possible
to efficiently achieve prevention of or recovery from the
image sticking phenomenon in the liquid crystal display 1.

In the liquid crystal display 1 according to an embodiment
of the invention, the plurality of display modes includes a
multiscreen mode in which a screen of the liquid crystal
panel 51 that displays the image is divided into a plurality of
regions, the predetermined image is displayed in any of the
plurality of regions, and an image other than the predeter-
mined image is displayed in another region or other regions
of the plurality of regions.

According to the embodiment of the invention, when an
operator selects the multiscreen mode, it is possible to
display the predetermined image in any of the divided
regions and display an image other than the predetermined
image in the other region or regions. Accordingly, while the
predetermined image is displayed in any of the regions, it is
possible to display normal video or the like in the other
region, thus making it possible to achieve prevention of or
recovery from the image sticking phenomenon in the liquid
crystal display 1, while ensuring convenience for the opera-
tor.
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In the liquid crystal display 1 according to an embodiment
of the invention, the plurality of display modes includes an
on-timer mode in which time to start the display of the
predetermined image is set, and the display control unit 2
controls the display of the predetermined image in accor-
dance with the time set in the on-timer mode.

According to the embodiment of the invention, when an
operator selects the on-timer mode, it is possible to start the
display of the predetermined image at the set time. Accord-
ingly, it is possible to start the display of the predetermined
image in time, for example, such as in the middle of the
night, during which the liquid crystal display 1 is not used,
and it is thus possible to achieve prevention of or recovery
from the image sticking phenomenon in the liquid crystal
display 1, while ensuring convenience for the operator.

In the liquid crystal display 1 according to an embodiment
of'the invention, in a case where the predetermined image is
displayed, the display control unit 2 controls the display by
overlapping, with the predetermined image, information
related to an elapsed time from a time point when the display
of the predetermined image is started or related to a remain-
ing time until the display of the predetermined image is
ended.

According to the embodiment of the invention, it is
possible to cause an operator to recognize the elapsed time
from the time point when the display of the predetermined
image is started or the remaining time until the display of the
predetermined image is ended, while the predetermined
image is displayed. Accordingly, it is possible to achieve
prevention of or recovery from the image sticking phenom-
enon in the liquid crystal display 1, while ensuring conve-
nience for the operator.

The liquid crystal display 1 according to an embodiment
of the invention includes a light source module 52 that
supplies light to the liquid crystal panel 51, in which the
display control unit 2 turns on the light source module 52
with maximum light emission luminance, in a case where
the predetermined image is displayed.

According to the embodiment of the invention, when the
predetermined image is displayed and, in addition, the light
source module 52 is turned on with maximum light emission
luminance, it is possible to improve the effect of prevention
of or recovery from the image sticking phenomenon.

A liquid crystal television receiver 1 according to an
embodiment of the invention includes the liquid crystal
display 1 according to an embodiment of the invention.

According to the embodiment of the invention, it is
possible to provide the liquid crystal television receiver 1
that is capable of achieving prevention of or recovery from
the image sticking phenomenon in the liquid crystal display
1, while ensuring convenience for an operator.

The embodiments disclosed here are to be considered in
all respects as illustrative and not limiting. The scope of the
invention is indicated by the scope of claims rather than by
the foregoing meanings, and the meaning equivalent to the
scope of the claims and all changes within the scope are
intended to be encompassed therein.

The invention claimed is:

1. A liquid crystal display comprising:

a liquid crystal panel that displays an image; and

a processor that controls display of a predetermined image
in response to image sticking on the liquid crystal
panel, wherein:

the processor receives a selection of a display mode from
among a plurality of display modes in which the
predetermined image is displayed;
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the processor controls the display of the predetermined
image in accordance with the display mode selected at
the processor;

the plurality of display modes includes:

a multiscreen mode in which a screen of the liquid crystal
panel that displays the image is divided into a plurality
of regions, the predetermined image is displayed in any
of the plurality of regions, and an image other than the
predetermined image is displayed in another region or
other regions of the plurality of regions; and

one or more regions in which the image other than the
predetermined image is displayed are set based on the
selection of the display mode, or the one or more
regions in which the image other than the predeter-
mined image is displayed are rotated when a given time
passes; and

in a case where the predetermined image is displayed, the
processor controls the display by overlapping, with the
predetermined image, information related to an elapsed
time from a time point when the display of the prede-
termined image is started or related to a remaining time
until the display of the predetermined image is ended.

2. The liquid crystal display according to claim 1, wherein

the plurality of display modes further includes:

a first mode in which the display of the predetermined
image is started in a period before power supply of the
liquid crystal display is turned off after the display
mode is selected; and

a second mode in which the display of the predetermined
image is started after the power supply is turned off.

3. The liquid crystal display according to claim 1, further

comprising:

a light source module that supplies light to the liquid
crystal panel, wherein the plurality of display modes
further includes:

a light source turning-on mode in which, in a case where
the predetermined image is displayed, the light source
module is turned on; and
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a light source turning-off mode in which, in a case where
the predetermined image is displayed, the light source
module is turned off.

4. The liquid crystal display according to claim 3, wherein

the plurality of display modes further includes:

a first mode in which the display of the predetermined
image is started in a period before power supply of the
liquid crystal display is turned off after the display
mode is selected; and

a second mode in which the display of the predetermined
image is started after the power supply is turned off,
and

the processor controls the display of the predetermined
image in combination with the light source turning-on
mode in a case where the first mode is selected, and in
combination with the light source turning-off mode in
a case where the second mode is selected.

5. The liquid crystal display according to claim 1, wherein
the predetermined image is an image in which a white color
is displayed on a whole screen.

6. The liquid crystal display according to claim 1, wherein
the plurality of display modes further includes an on-timer
mode in which time to start the display of the predetermined
image is set, and

the processor controls the display of the predetermined
image in accordance with the time set in the on-timer
mode.

7. The liquid crystal display according to claim 1, further

comprising

a light source module that supplies light to the liquid
crystal panel, wherein

the processor turns on the light source module with
maximum light emission luminance, in a case where
the predetermined image is displayed.

8. A liquid crystal television receiver comprising the

liquid crystal display according to claim 1.
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