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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a Liquid Crystal
Display, and more particularly, to a Liquid Crystal Display
capable of lowering power consumption under the normal
operation.

DESCRIPTION OF THE PRIOR ART

[0002] Lowering power consumption is always an im-
portant issue for Liquid Crystal Displays (LCD) such as
LCD Television, LCD monitor, digital photo frame, and
the likes. The power-conserving methods may comprise
turning off the power of the screen, the power of the back-
light module, and the power of idle devices of the Liquid
Crystal Display.

[0003] Japan application publication no.
JP2002-175049 entitled "ACTIVE MATRIX DISPLAY
AND PORTABLE TERMINAL USING THE SAME" dis-
closes a power saving circuit by stopping operation of
the horizontal drivers for the non-display area. America
application publication no. 2004/043800 entitled "MO-
BILE TELEPHONE DEVICE" discloses a mobile tele-
phone device with a power saving means in which a con-
tinuation of an uncontrolled state during a predetermined
period will initiate an operating clock for the processor
from a normal clock to a lower clock.

[0004] Altering the driving method or driving structure
of Liquid Crystal Display may also achieve the purpose
of low power consumption. Figure 1 shows a convention-
al driving structure of Liquid Crystal Display, which com-
prises a display panel 10 having a pixel array, a gate
driver 12 for driving gate lines G0-Gn, a data driver 14
for driving data lines D1-Dm, and a timing controller 16
for driving the gate driver 12 and the data driver 14. In
addition, each pixel of the pixel array comprises a tran-
sistor 18, a storage capacitor Cg;, and a liquid crystal
capacitor C ..

[0005] Alhough many power-conserving methods by
altering the driving method or driving structure of Liquid
Crystal Displays are practicable, the power consumption
is still high when the Liquid Crystal Display is under non-
power-conserving mode, i.e, under normal operation. For
example, the Liquid Crystal Display typically has a con-
stant frame rate under normal operation. The frame rate
is typically shown by unit of fps (frames per second) or
Hz (hertz) andin general, the liquid crystal display usually
has a constant frame rate at 60 Hz or 180 HZ. Figure 2
illustrates two data voltages having different polarity be-
ing written to two pixels for displaying a frame. Under
normal operation, gate line GO provides a voltage to open
a transistor 18, so that a positive or a negative data volt-
age is written to a pixel of a specific position via a data
line. For example, a positive data voltage is written to the
left pixel via the data line D1 and a negative data voltage
is written to the right pixel via the data line D2 as shown
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in figure 2. The value of the voltage written to the pixel
depends on the video content of the frame. If a Liquid
Crystal Display has a constant frame rate at 60 Hz, the
period of one frame will be 1/60=16.67 ms. Hence each
pixel of each row of the pixel array must be charged once
per 16.67 ms, and each pixel must be charged 60 times
per second. The charging frequency is high and the writ-
ten data voltages cannot be altered because it relate to
the video content of the frame; therefore, the power con-
sumption is high when the Liquid Crystal Display is under
normal operation according to the prior arts.

[0006] Therefore, it would be advantageous to provide
a better power-conserving method and device to improve
the deficiencies of prior art.

SUMMARY OF THE INVENTION

[0007] The object of the presentinvention is to provide
a better power-conserving method and device that is ca-
pable of lowering power consumption under the normal
operation. The invention is set forth in independent
claims 1and 7.

[0008] Accordingtothe object, the embodiments of the
present invention provide a Liquid Crystal Display and
its driving method. The Liquid Crystal Display comprises
a display panel and a timing controller, the timing con-
troller controlling the display panel and executing the driv-
ing method. The method comprises: executing a normal
operation, the processor outputting a plurality of control
signals to a data driver, the data driver outputting a plu-
rality of data voltages to the display panel via a plurality
of data lines, the Liquid Crystal Display being displayed
at a constant initial frame rate; and executing a idle de-
tecting step to check whether an idle event is met or ex-
ecuting a first manipulation detecting step to check
whether a manipulation eventis met, when a percentage
or more of the plurality of data voltages are unchanged
after a period of time, or when a manipulation event is
met and the manipulation event selects a specific display
mode, the initial frame rate is decreased to a first frame.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Figure 1 shows a conventional driving structure of
Liquid Crystal Display according to the prior art.

Figure 2 illustrates two data voltages having different
polarity being written to two pixels for displaying a
frame according to the prior art.

Figure 3 discloses a driving method of a Liquid Crys-
tal Display according to an embodiment of the
present invention.

Figure 4 shows a driving method according to an-
other embodiment of the present invention.
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Figure 5 shows a driving method according to an-
other embodiment of the present invention.

Figure 6 illustrates the operation of the driving meth-
od according to an embodiment of the present in-
vention.

Figure 7 shows a block diagram of a Liquid Crystal
Display according to one embodiment of the present
invention.

Figure 8 shows a Liquid Crystal Display according
to another embodiment of the present invention.

Figure 9 shows the frequency of the control signal
will be decreased as well when the frame rate is de-
creased as in figure 7 or figure 8.

Figure 10 and Figure 11illustrate that when the frame
rate is decreased, the adapted adjustments of the
control signal according two embodiments of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0010] Reference will now be made in detail to specific
embodiments of the invention. Examples of these em-
bodiments are illustrated in accompanying drawings.
While the invention will be described in conjunction with
these specific embodiments, it will be understood that it
is not intended to limit the invention to these embodi-
ments. On the contrary, it is intended to cover alterna-
tives, modifications, and equivalents as may be included
within the spirit and scope of the invention as defined by
the appended claims. In the following description, numer-
ous specific details are set forth in order to provide a
through understanding of the present invention. The
present invention may be practiced without some or all
of these specific details. In other instances, well-known
process operations are not been described in detail in
order notto unnecessarily obscure the presentinvention.
While drawings are illustrated in details, it is appreciated
that the quantity of the disclosed components may be
greater or less than that disclosed, except expressly re-
stricting the amount of the components. Wherever pos-
sible, the same or similar reference numbers are used in
drawings and the description to refer to the same or like
parts.

[0011] In the field of displays, displaying the video sig-
nal in a high frame rate is increasingly necessary for
present displays such as Liquid Crystal Display; howev-
er, the inventor of the present invention observes that a
lower frame rate will be satisfied in some situations under
the normal operation, and the constant high frame rate
may be unnecessary.

[0012] Accordingly, the present invention discloses
methods and devices that are capable of dynamically
changing the frame rate, in which the frame rate is
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changed according the video content or the user’s oper-
ation; hence the objective of low power consumption can
be achieved.

[0013] Figure 3 discloses a driving method of a Liquid
Crystal Display according to an embodiment of the
present invention. The Liquid Crystal Display comprises
a processor (not shown) for outputting control signals
and controlling the frame rate. The processor executes
the driving method for determining the time that the frame
rate will be changed. At step 31, the method is started.
At step 32, the Liquid Crystal Display is initiated. For ex-
ample, but not limited, before the normal operation an
Optically Compensated Birefringence Liquid Crystal Dis-
play must transform some of the liquid crystal molecules
from the splay state to the bend state at the initiation step.
At step 33, a normal operation is started. In this step, the
Liquid Crystal Display may be displayed at a constant
frame rate, for example, a predetermined initial frame
rate at 60 Hz or 120 Hz. At step 34, an "idle detecting"
step is performed to check whether an "idle" event is
happened, wherein the idle is defined as when a percent-
age (for example, 55%) or more of the plurality of data
voltages written to the pixel array by the plurality of data
lines are unchanged after a predetermined or automati-
cally set up period of time. For, example, a Liquid Crystal
Display has 1024x768 pixels, therefore having
1024 x3=3072 data lines. Under the normal operation, if
1689 data voltages (about 55% of 3072) of the 3072 data
voltages are unchanged after a period of time T, an idle
eventis met. According to the embodiment of the present
invention, the period of time T is longer than the period
of one frame. Preferably, the period of time T may be
ranged from 1 to 5 seconds, but this should not be limited.
At step 35, if an idle event is met, the initial frame rate is
decreased to a first frame rate to lower the power con-
sumption. If an idle event is not met, the frame rate is
kept the same as the initial frame rate. At step 36, the
"idle detecting" step is performed again to check whether
another "idle" event is happened. If another idle event is
met, the first frame rate may be changed to a second
frame rate, wherein the second frame rate may be equal
to, larger than, or smaller than the first frame rate accord-
ing to the extent of the idle or according to the video
content. Thatis, if the current video content needs a high-
er frame rate, the second frame rate may be larger than
the first frame rate. If a lower frame rate satisfies the
current video content, the second frame rate may be
smaller than the first frame rate. If another idle event is
not met, back to the normal operation 33, that is, the
frame rate is increased to the initial frame rate. At step
37, the driving method is ended. Typically the driving
method is ended by receiving an ending demand at the
normal operation 33, but this should not be limited.
[0014] In the above-mentioned steps, the initial frame
rate may be decreased to the first frame rate or even
decreased to the second frame rate. The value of first
frame rate and second frame rate is not limited, and they
may be minimized to an condition that the Liquid Crystal
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Display has no flicker; otherwise the viewer will aware it.
Hence the frame rate may be decreased to a lower limit
value that is the minimized value under the condition that
the Liquid Crystal Display has no flicker. The lower limit
value regards with the manufacturing method, process
capability, and kinds of the Liquid Crystal Display. In ad-
dition, in one embodiment, the idle percentage of the plu-
rality of data voltages is preferably defined as 50%, 55%
or more of the data voltages.

[0015] Many situations may satisfy the idle event. For
example, when the Liquid Crystal Display is employed in
a department store for displaying an advertisement, the
update frequency of the image of the advertisement may
be low. Hence the frame rate may be decreased when
the advertisement is displaying and an idle event is met.
For example, when the Liquid Crystal Display is em-
ployed for displaying television news, the lips of the an-
chor is the only varied portion of the television news in a
period of time; therefore this situation may satisfy the
definition of idle event. For example, when the Liquid
Crystal Display is employed as a photo digital frame, the
update frequency of photo may be low, and the period
of time that the current photo is not yet changed probably
meets the definition of idle event. In summary, the inven-
tive concept of the embodiments of the present invention
determine whether the frame rate is changed according
to whether the current video content meet the definition
of idle event.

[0016] Figure 4 shows a driving method according to
another embodiment of the present invention. This em-
bodiment is a modification of the embodiment shown in
figure 3; the difference is that the driving method further
comprises a "manipulation detecting " step 38 before the
idle detecting step 33. The manipulation detecting step
38 checks whether a manipulation event is induced by
the user. If a manipulation event is met, then backs to
step 35 or step 33 according to the manipulation event.
If a manipulation event is not met, then performs the idle
detecting step 36. This embodiment may be applied to a
Liquid Crystal Display having variant manipulative dis-
play mode, such as photo mode, video mode, MP3 mode,
TV game mode, and the like. Each display mode may be
corresponding to a predetermined frame rate, and these
frame rates may be equal to or smaller than the frame
rate under normal operation, i.e., the initial frame rate.
Therefore when the user selects a display mode, the cur-
rent frame rate will be changed to the initial frame rate
(step 33) or kept at lower frame rate (step 35) according
to the video content of the display mode that the user
selected. In another embodiment, when the user selects
a display mode, the current frame rate will be changed
to the initial frame rate (step 33) or kept at lower frame
rate (step 35) according to the display mode that the user
selected. In another embodiment of the present inven-
tion, if a manipulation event is met, then backs to the
normal operation 33 and the frame rate is dominated by
the user. For example, the user selects a specific display
mode and determines a specific frame rate or the display
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actively adopts a specific frame rate whichis setup inside
the display mode. When the user controls the frame rate,
the steps 34, 35, 36, and 37 are standby until a prede-
termined time has passed and the user has no further
action or the user actively makes a demand to request
the idle detecting step 34 to be restarted again. In addi-
tion, the embodiment of figure 4 may omit the idle detect-
ing step 36; at this case, when a manipulation event is
not event, the Liquid Crystal Display will display at the
first frame rate or the second frame rate until the process
end 37.

[0017] Figure 5 shows another embodiment of the
present invention in which a manipulation detecting step
39 and a "whether the manipulation event is a specific
mode" step 40 have replaced the idle detecting step 34
mentioned above. In this embodiment, the steps after the
"lowering frame rate " step 35 may be the same as em-
bodiment of figure 3, figure 4, and modification of them;
therefore the description is omitted for simplicity. At step
39, if a manipulation event is met under the normal op-
eration 33, it indicates that the user may select a display
mode. At step 40, the processor checks whether the ma-
nipulation event is a specific display mode. The specific
display mode is defined as the video content of which
can be displayed in a lower frame rate, such as the photo
mode and the MP3 mode. If the user selects one specific
display mode, then the step 35 "lowering the frame rate"
is performed, otherwise backing to normal operation 33.
It is appreciated that the "manipulation detecting" step
38/39 of figures 4 and 5 are not limited in situation that
the user selects or alters the display mode; any event
induced by the user, for example, in an embodiment,
touching the screen of the display and pressing a specific
key, may be corresponding to specific frame rate respec-
tively, and then the processor changes the frame rate
accordingly.

[0018] Figure 6 illustrates the operation of the driving
method according to an embodiment of the present in-
vention. This exemplary embodiment is shown for pur-
pose of illustration; it should not be limited. Under the
normal operation, the frame rate of Liquid Crystal Display
may be fixed at 60 Hz. When the current video content
satisfies the definition of idle event, the frame rate may
be lowered to 50 Hz or 40 Hz; when a higher frame rate
is necessary for the current video content, the frame rate
is increased to back to the normal operation. According
to the driving method of the present invention, the frame
rate can be dynamically decreased, hence the charging
frequency (no matter positive or negative voltage) of lig-
uid crystal capacitor C| ¢ and thus the power consump-
tion being decreased as well.

[0019] Figure 7 shows ablockdiagram ofaLiquid Crys-
tal Display according to one embodiment of the present
invention. The Liquid Crystal Display 61 comprises a tim-
ing controller 62, a display panel 63, a first memory 64,
and a second memory 65. The firs memory 64 and the
second memory 65 are employed for storing image data.
In one embodiment, the first memory 64 comprises
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NAND flash, and the second memory comprises Syn-
chronous Dynamic Random Access Memory (SDRAM).
The timing controller 62 may correspond to the processor
as mentioned in description of figure 3.; it is employed
for executing the driving method of the present invention
and outputting control signal for controlling the display
panel 63. The timing controller 62 respectively access
image data via Clock 1, Clock 2, and Data Bus. It is ap-
preciated that this exemplary embodiment includes two
memories, but it should not be limited. In another em-
bodiment, the Liquid Crystal Display may comprise only
one memory, for example, only a SDRAM, and the timing
controller 62 access the image data from the SDRAM.
In another embodiment, the Liquid Crystal Display may
connect to an external data-storing device, such as a
DVD-ROM, and access image data from the external da-
ta-storing device. According to the driving method of the
embodiments of the present invention, the frame rate can
be dynamically adjusted. When the frame rate is de-
creased, it means that the updating frequency of the plu-
rality data voltages of the data lines are decreased as
well; therefore, the accessing frequency of the timing
controller 66 accessing the memory or external data-stor-
ing device through the signal Clock 1, Clock 2, and Data
Bus can be decreased as well. Hence the power con-
sumption for accessing the image data can also be cor-
respondingly decreased and the objective of low power
consumption can be achieved.

[0020] In addition, the timing controller 62 may control
the display panel 63 by any well-known method, such as
the method described in figure 1. For example, the timing
controller 65 outputs control signal to a gate driver and
adata driver for controlling the display panel 63. The gate
driver and source driver may comprise a plurality of gate
driving chips and a plurality of data driving chips respec-
tively. In another embodiment of the present invention,
the timing controller 62 may provide control signal to the
source driver only, and then the source driver outputs
control signal to the gate driver. In another embodiment,
the driving system comprises two gate drivers, that is, a
double gate driver design is also acceptable in the
present invention.

[0021] Figure 8 shows a Liquid Crystal Display accord-
ing to another embodiment of the present invention. This
embodiment differs from the embodiment of figure 7 in
that the duty of the first memory 64 and the second mem-
ory 65 are incorporated into the timing controller 72 or a
processor 73, and the processor 73 is responsible for
executing the driving method of the presentinvention and
controlling the display panel 63 by the timing controller
72. Although variant modifications are adapted in the
present invention, the principle of lowering the power
consumption is the same. As embodiments described
above, the timing controller, the independent processor,
or any other controllers of the display may execute the
driving method of the present invention.

[0022] Figure 9 shows the frequency of the control sig-
nal will be decreased as well when the frame rate is de-
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creased as in figure 7 or figure 8. In other words, the
charging frequency of liquid crystal capacitor C . is also
decreased, hence the charging numbers being reduced
in a same period of time; therefore, the objective of low
power consumption can be achieved. For example, sup-
pose that one Liquid Crystal Display has 1024x600 pix-
els, when the frame rate is 60 Hz, the frequency of the
Driving Clock (Dclock) and Data are 43.75 MHz. When
the frame rate is decreased to 50 Hz, the frequency of
the DClock and Data are adaptively decreased to 36.5
MHz. Because the frame rate is decreased, the updating
frequency of the DClock and Data are unnecessary to
be maintained at high frequency, so that the frequency
is decreased from 43.75 MHz to 36.5 MHz, and therefore
the frequency of Clock land Clock 2 shown in figure 7
may be decreased in a correspond manner. Accordingly,
the power consumption of the accessing activities can
be significantly reduced. Similarly, when the frame rate
is decreased to 40 Hz, the DClock and Data is adaptively
decreased to 29.25 MHz, and the control signal Clock
1/Clock 2 (as shown in FIG.7) can be adaptively de-
creased as well; therefore the objective of the low power
consumption can be achieved.

[0023] Figure 10 and Figure 11 illustrate the detail of
that when the frame rate is decreased, the adapted ad-
justments of the control signal according two embodi-
ments of the present invention. These two figures illus-
trate that how the charging frequency of the liquid crystal
capacitor C, . is affected by the driving method of the
present invention. Generally, the control signals for con-
trolling the display panel are divided into gate control sig-
nals and source control signals. The gate control signals
may comprises, but not be limited, Gate Driver Start Sig-
nal (STV), Gate Clock Signal (GCK), and Gate Driver
Output Enable Signal (OE). The source control signals
may comprise Source Driver Start Signal (STH), Data
Enable Signal (DE), and Load Signal (Load). Other sig-
nals not being shown may comprise Data Clock Signal
(having same wave as the DE signal) and Polarity Control
Signal. The functions of the above control signals are
well known in the field of display device; therefore the
description of which are omitted for simplicity. Referring
to figure 10 first, which shows the additional adaptive
adjustment of the data control signals and the source
control signals in addition to the frequency change shown
in figure 9. As shown in figure 10, each control signal
includes a predetermined number of activity periods (an
activity period is denoted by 1H) during one frame, where
one activity period may comprise a pull high event and
a pull low event. According to embodiment of figure 10,
when frame rate is decreased, the period of one frame
is adaptively increased, for example, the period of one
frame being increased from 16.67ms to 20 ms or 25 ms;
however, the number of activity periods during one frame,
i.e., the charging numbers of the liquid crystal capacitor
C\c during one frame, is not altered. For example, for
frame rate 60 Hz, 50 Hz, and 40Hz, a same control signal
includes a same predetermined number of activity peri-



9 EP 2 234 099 B1 10

ods during one frame. In addition, because the predeter-
mined activity periods are evenly distributed in one frame
according the embodiment of figure 10, the period of each
activity period is adaptively increased for example the
activity period at the frame rate 50 Hz or 40Hz is longer
than that at frame rate 60Hz. The period of each activity
period being increased means that the charging time is
adaptively increased, i.e., the charging frequency is de-
creased during a same period of time, so that the objec-
tive of low power consumption can be achieved. In other
words, the principle of embodiment of figure 10 is that
when the period of one frame is increased in responsive
to the frame rate being decreased, the period of one ac-
tivity period of each control signal is increased, i.e., the
charging time of the liquid crystal capacitor is increased,
but the number of the activity periods during one frame
is not altered, so that the objective of low power con-
sumption can be achieved.

[0024] Referringtofigure 11, which shows the adaptive
adjustment of the control signals according to another
embodiment of the present invention. In this embodi-
ment, when the period of one frame is increased in re-
sponsive to the frame rate being decreased, the period
of one activity period of each control signal is not altered,
the number of the activity periods of one frame is also
not altered, and after all the activity periods are complet-
ed, the control signal are kept inactive until the end of
current frame. For example, when the frame rate is de-
creased to 50 Hz or 40 Hz, the period of one frame is
increased to 20 ms or 25 ms. In addition, the period of
the activity period (1H) of the frame rate 50 Hz and 40
Hz are same as which of the frame rate 60 Hz for the
same control signal (such as DE), the number of the ac-
tivity periods of one frame is not altered, and after all the
activity periods are completed, the control signal are kept
inactive, i.e., "signal low," until the end of current frame.
Accordingly, the average power consumption of lower
frame rate (such as 40 Hz or 50 Hz) is lower than that of
the unchanged frame rate (such as 60Hz); therefore, the
objective of low power consumption can be achieved.
[0025] According to the driving method and Liquid
Crystal Display of the present invention, the frame rate
ofthe Liquid Crystal Display can be dynamically changed
under the normal operation. In addition, incorporating
other power-conserving methods as well known may fur-
ther decrease the power consumption.

[0026] Although specific embodiments have been il-
lustrated and described, it will be appreciated by those
skilled in the art that various modifications may be made
without departing from the scope of the presentinvention,
which is intended to be limited solely by the appended
claims.

Claims

1. A driving method of a Liquid Crystal Display having
a processor (73) and a display panel (63), said proc-
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essor controlling said display panel, characterized
in that the method comprises the steps of:

executing a normal operation (33), said proces-
sor outputting a plurality of control signals to a
data driver, said data driver outputting a plurality
of data voltages to said display panel via a plu-
rality of data lines, said Liquid Crystal Display
being displayed at a constant initial frame rate;
and

executing an idle detecting step (34) to check
whether an idle event is met by determining
when a percentage equal to or more than 50%
but less than 100% of the plurality of data volt-
ages are unchanged after a period of time, and,
ifthe idle eventis met, decreasing the frame rate
from the initial frame rate to a first frame rate
(35).

The driving method as recited in claim 1, wherein
after the frame rate is decreased to the first frame
rate, the idle detecting step is performed again to
check whether the idle event is met; when the per-
centage or more equal to or more than 50% but less
than 100% of the plurality of data voltages are un-
changed after the period of time, the frame rate is
decreased to a second frame rate; when the per-
centage or equal to or more than 50% but less than
100% of the plurality of data voltages are changed
after the period of time, the frame rate is increased
to the initial frame rate.

The driving method as recited in claim 2, wherein
the second frame rate is smaller than the first frame
rate, and both the first and second frame rate are
smaller than the initial frame rate.

The driving method as recited in claim 3, wherein
the first frame rate and the second frame rate have
a lower limit value that is the minimized value under
the condition that the Liquid Crystal Display has no
flicker.

The driving method as recited in claim 1, wherein
said processor further outputs a plurality of control
signals to a gate driver; when the percentage or
equal to or more than 50% but less than 100% of the
plurality of data voltages are unchanged after the
period of time, the period of each frame is increased,
the number of activity periods of each control signal
is unchanged, and the activity periods of each control
signal is evenly distributed in each frame so that the
period of activity period of each control signal is in-
creased.

The driving method as recited in claim 1, wherein
said processor further outputs a plurality of control
signals to a gate driver; when the percentage or
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equal to or more than 50% but less than 100% of the
plurality of data voltages are unchanged after the
period of time, the period of each frame is increased,
the number of activity periods of each control signal
during one frame is unchanged, the period of activity
period of each control signal is unchanged, and after
all the activity periods during one frame are complet-
ed, the control signal are kept inactive until the end
of the frame for each control signal.

A Liquid Crystal Display having:

a display panel (63);

a timing controller (62, 72), for outputting a plu-
rality of control signals; and

a data driver (14), for receiving said plurality of
control signals and outputting a plurality of data
voltages to said display panel via a plurality of
datalines, said Liquid Crystal Display being dis-
played at a constant initial frame rate under a
normal operation (33); characterized in that
the timing controller is arranged to execute an
idle detecting step (34) to check whether an idle
event is met, wherein the idle event is defined
as when a percentage equal to or more than
50% but less than 100% of the plurality of data
voltages are unchanged after a period of time,
and in that the timing controller is further ar-
ranged to decrease, if the idle event is met, the
initial frame rate to a first frame rate. (35).

Patentanspriiche

1.

Ansteuerungsverfahren einer Flissigkristallanzeige
mit einem Prozessor (73) und einem Anzeigefeld
(63), wobei der Prozessor das Anzeigefeld steuert,
dadurch gekennzeichnet, dass das Verfahren die
folgenden Schritte umfasst:

Ausfuihren eines Normalbetriebs (33), wobeider
Prozessor eine Mehrzahlvon Steuersignalen an
einen Datentreiber ausgibt, wobei der Datentrei-
ber eine Mehrzahl von Datenspannungen tber
eine Mehrzahl von Datenleitungen an das An-
zeigefeld ausgibt, und die Flussigkristallanzeige
bei einer konstanten anfénglichen Bildrate an-
gezeigt wird; und

Ausfiuhren eines Ruhezustandserkennungs-
sahritts (34), um durch Bestimmten, wann ein
Prozentsatz gleich oder mehrals 50 %, aber we-
niger als 100 % der Mehrzahl von Datenspan-
nungen nach einer Zeitdauer unverandert ist, zu
prifen, ob ein Ruhezustandsereignzs erflllt
wird, und Herabsetzen, wenn das Ruhezn-
standsereignis erflllt wird, der Bildrate von der
anfanglichen Bildrate auf eine erste Bildrate
(35).
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Ansteuerungsverfahren nach Anspruch 1, wobei
nach dem Herabsetzen der Bildrate auf die erste
Bildrate der Ruhezustandserkennungsschritt erneut
ausgefiihrt wird, um zu prifen, ob das Ruhezu-
standsereignis erfiillt wird; wobei, wenn der Prozent-
satz gleich oder mehrals 50 %, aber weniger als 100
% der Mehrzahl von Datenspannungen nach der
Zeitdauer unverandert ist, die Bildrate auf eine zwei-
te Bildrate herabgesetzt wird; und, wenn der Pro-
zentsatz gleich oder mehr als 50 %, aber weniger
als 100 % der Mehrzahl von Datenspannungen nach
der Zeitdauer verandert ist, die Bildrate auf die an-
fangliche Bildrate hinaufgesetzt wird.

Ansteuerungsverfahren nach Anspruch 2, wobei die
zweite Bildrate kleiner als die erste Bildrate ist und
sowohl die erste als auch die zweite Bildrate kleiner
als die anfangliche Bildrate sind.

Ansteuerungsverfahren nach Anspruch 3, wobei die
erste Bildrate und die zweite Bildrate einen unteren
Grenzwert aufweisen, welcher der Mindestwert un-
terder Bedingungist, dass die Fliissigkristallanzeige
nicht flimmert.

Ansteuerungsverfahren nach Anspruch 1, wobei der
Prozessor ferner eine Mehrzahl von Steuersignalen
an einen Gate-Treiber ausgibt; wobei, wenn der Pro-
zentsatz gleich oder mehr als 50 %, aber weniger
als 100 % der Mehrzahl von Datenspannungen nach
der Zeitdauer unverandertist, die Dauer jedes Bildes
verlangert wird, die Anzahl von Aktivitdtsperioden je-
des Steuersignals unverandertist, und die Aktivitats-
perioden jedes Steuersignals in jedem Bild gleich-
maRig verteilt werden, so dass die Dauer der Aktivi-
tatsperiode jedes Steuersignals verlangert wird.

Pzisteuerungsverfahren nach Anspruch 1, wobeider
Prozessor ferner eine Mehrzahl von Steuersignalen
an einen Gate-Treiber ausgibt; wobei, wenn der Pro-
zentsatz gleich oder mehr als 50 %, aber weniger
als 100 % der Mehrzahl von Datenspannungen nach
der Zeitdauer unverandertist, die Dauer jedes Bildes
verlangert wird, die Anzahl von Aktivitdtsperioden je-
des Steuersignals wahrend eines Bildes unveran-
dert ist, die Dauer der Aktivitdtsperiode jedes Steu-
ersignals unverandert ist, und das Steuersignal nach
Beendigung aller Aktivitatsperioden wahrend eines
Bildes bis zum Ende des Bildes fir jedes Steuersi-
gnal inaktiv gehalten wird.

Flissigkristallanzeige, aufweisend:

ein Anzeigefeld (63);

eine Taktsteuerung (62, 72) zum Ausgeben ei-
ner Mehrzahl von Steuersignalen; und

einen Datentreiber (14) zum Empfangen der
Mehrzahl von Steuersignalen und Ausgeben ei-
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ner Mehrzahl von Datenspannungen an das An-
zeigefeld Uber eine Mehrzahl von Datenleiturz-
gen, wobei die Flussigkristallanzeige unter ei-
nem Normalbetrieb (33) bei einer konstanten
anfanglichen Bildrate angezeigt wird; dadurch
gekennzeichnet, dass

die Taktsteuerung so ausgelegt ist, dass sie ei-
nen Ruhezustandserkennungsschritt (34) aus-
fuhrt, um zu priifen, ob ein Ruhezustandsereig-
nis erflllt wird, wobei das Ruhezustandsereignis
definiert ist als, wenn ein Prozentsatz gleich
oder mehr als 50 %, aber weniger als 100 % der
Mehrzahl von Datenspannungen nach einer
Zeitdauer unverandert ist, und dadurch, dass
die Taktsteuerung ferner so ausgelegt ist, dass
sie die anfangliche Bildrate auf eine erste Bild-
rate (35) herabsetzt, wenn das Ereignis erflillt
wird.

Revendications

Procédé d’activation d’un affichage a cristaux liqui-
des comportant un processeur (73) et un panneau
d’affichage (63), ledit processeur commandant ledit
panneau d’affichage, caractérisé en ce que le pro-
cédé comprend les étapes de :

I'exécution d’'un fonctionnement normal (33), le-
dit processeur délivrant une pluralité de signaux
de commande a un dispositif d’activation de
données, ledit dispositif d’activation de données
délivrant une pluralité de tensions de données
au dit panneau d’affichage par l'intermédiaire
d’'une pluralité de lignes de données, ledit affi-
chage a cristaux liquides étant affiché a une fré-
quence de trame initiale constante ; et

I'exécution d’'une étape de détection de veille
(34) pour vérifier si un événement de veille est
réalisé en déterminant quand un pourcentage
supérieur ou égal a 50 % mais inférieur a 100
% de la pluralité de tensions de données sont
inchangées apres une période de temps et, si
I'événement de veille est réalisé, la réduction de
la fréquence de trame de la fréquence de trame
initiale a une premiére fréquence de trame (35).

Procédé d’activation selon la revendication 1, dans
lequel aprés la réduction de la fréquence de trame
a la premiére fréquence de trame, I'étape de détec-
tion de veille est effectuée a nouveau pour vérifier
si 'événement de veille est réalisé ; quand le pour-
centage supérieur ou égal a 50 % mais inférieur a
100 % de la pluralité de tensions de données sont
inchangées apreés la période de temps, la fréquence
de trame est réduite a une deuxiéme fréquence de
trame ; quand le pourcentage supérieur ou égal a
50 % mais inférieur a 100 % de la pluralité de ten-
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sions de données sont changées aprées la période
de temps, la fréquence de trame est augmentée a
la fréquence de trame initiale.

Procédé d’activation selon la revendication 2, dans
lequella deuxiéme fréquence de trame est inférieure
a la premiere fréquence de trame, et la premiéere
fréquence de trame et la deuxiéme fréquence de tra-
me sont inférieures a la fréquence de trame initiale.

Procédé d’activation selon la revendication 3, dans
lequel la premiere fréquence de trame et la deuxie-
me fréquence de trame ont une valeur de limite in-
férieure qui est la valeur minimisée a la condition
que l'affichage a cristaux liquides n’ait pas de scin-
tilement.

Procédé d’activation selon la revendication 1, dans
lequel ledit processeur délivre en outre une pluralité
de signaux de commande a un dispositif d’activation
de grille ; quand le pourcentage supérieur ou égal a
50 % mais inférieur a 100 % de la pluralité de ten-
sions de données sont inchangées aprés la période
de temps, la période de chaque trame est augmen-
tée, le nombre de périodes d’activité de chaque si-
gnal de commande est inchangé, et les périodes
d’activité de chaque signal de commande sont ré-
parties uniformément dans chaque trame afin d’aug-
menter la période d’activité de chaque signal de
commande.

Procédé d’activation selon la revendication 1, dans
lequel ledit processeur délivre en outre une pluralité
de signaux de commande a un dispositif d’activation
de grille ; quand le pourcentage supérieur ou égal a
50 % mais inférieur a 100 % de la pluralité de ten-
sions de données sont inchangées aprés la période
de temps, la période de chaque trame est augmen-
tée, le nombre de périodes d’activité de chaque si-
gnal de commande au cours d’une trame estinchan-
gé, a période d’'activité de chaque signal de com-
mande estinchangée, et aprés I'achévement de tou-
tes les périodes d’activité au cours d’'une trame, le
signal de commande reste inactif jusqu’a la fin de la
trame pour chaque signal de commande.

Affichage a cristaux liquides comprenant :

un panneau d’affichage (63) ;

un dispositif de commande de synchronisation
(62, 72) pour délivrer une pluralité de signaux
de commande ; et

un dispositif d’activation de données (14) pour
recevoir ladite pluralité de signaux de comman-
de et délivrer une pluralité de tensions de don-
nées au dit panneau d’affichage par l'intermé-
diaire d’'une pluralité de lignes de données, ledit
affichage a cristaux liquides étant affiché a une
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fréquence de trame initiale constante dans un
fonctionnement normal (33) ; caractérisé en ce
que

le dispositif de commande de synchronisation
est agencé pour exécuter une étape de détec-
tion de veille (34) pour vérifier si un événement
de veille est réalisé, dans lequel 'événement de
veille est réalisé quand un pourcentage supé-
rieur ou égal a 50 % mais inférieur a 100 % de
la pluralité de tensions de données sont inchan-
gées apres une période de temps, et en ce que
le dispositif de commande de synchronisation
est en outre agencé pour réduire la fréquence
de trame initiale a une premiére fréquence de
trame (35) si I’événement de veille est réalisé.
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