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Description
TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal
display apparatus and, particularly, relates to a liquid
crystal display apparatus suitable for display of moving
images using a liquid crystal panel, and suitable for a
case where a liquid crystal panel in Optically self-Com-
pensated Birefringence (OCB) mode is used.

BACKGROUND ART

[0002] Many liquid crystal display apparatuses are
used as display devices for computers, etc., and are ex-
pected to be widely used for TV in future years. However,
a liquid crystal display panel in Twisted Nematic (TN)
mode, which is now widely used, has some shortcom-
ings, namely, narrow viewing angles and inadequate re-
sponse speeds. Consequently, there are some major
problems to be solved, for example, reduction in a con-
trast due to parallax or blurred outlines at the time of
displaying moving images, in order to use the liquid crys-
tal panel in TN mode for TV.

[0003] Inrecentyears, research on OCB mode, which
is replacing the above-described TN mode, has been
conducted. The OCB mode of operation allows for wide
viewing angles and enhanced response speeds, thereby
being more suitable for displaying moving images than
the TN mode.

[0004] FIG. 26 shows the structure of a commonly-
used liquid crystal panel, which is common to the TN
mode and the OCB mode. In FIG. 26, X1 to Xn indicate
gate lines, and Y1 to Yn indicate source lines. Thin film
transistors 2604 (hereinafter, referred to as a TFT) are
provided as a switching element at intersection of the
gate lines X1 to Xn with the source lines Y1 to Yn. The
drain electrode of each TFT 2604 is connected to a pixel
electrode of each pixel 2605 of the liquid crystal panel.
In each pixel 2605, aliquid crystal is sandwiched between
the pixel electrode and a counter electrode. A polarity of
the counter electrode is controlled by a counter driving
section 2603.

[0005] 2602 indicates a gate driver for supplying a gate
pulse, which controls the ON/OFF states of the TFTs
2604, to the gate lines X1 to Xn. The gate driver 2602
synchronizes with data supply to the source lines Y1 to
Yn, and sequentially applies a potential to the gate lines
X1 to Xn, which turns the states of the TFT 2604 ON.
2601 indicates a source driver for controlling a potential
of the pixel electrode. A difference between a potential
of the pixel electrode controlled by the source driver 2601
and a potential of the counter electrode controlled by the
counter driving section 2603 is a voltage to be applied to
the liquid crystal, and transmittance of each pixel 2605
is determined based on the above-described voltage.
[0006] Now, in a case where the liquid crystal panel in
OCB mode is used, special processing, which is not per-
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formed for the TN mode, is required at the first stage of
commencing image display. A state of OCB cells can be
either a bend configuration or a splay configuration. In
order to display an image on the liquid crystal panel in
OCB mode, the OCB cells have to be in a bend config-
uration state. However, in general, the OCB cells are in
a state of a splay configuration. Therefore, a state of the
OCB cells has to be changed from a splay configuration
to a bend configuration for displaying an image. Herein-
after, the above-described state change from a splay
configuration to a bend configuration is referred to as a
"transition". In order to cause a transition of the OCB
cells, special processing, for example, applying a high
voltage for a predetermined period of time, is required.
However, this processing is not directly related to the
present invention, and therefore not further described
herein.

[0007] After the above-described special processing
causes the state of OCB cells to make a transition to a
bend configuration, image display becomes possible.
However, if a voltage equal to or greater than a prede-
termined level is not applied to the OCB cells for a period
equal to or greater than a predetermined period of time,
the state of the OCB cells returns back from a bend con-
figuration to a splay configuration. Hereinafter, the
above-described state change from a bend configuration
to a splay configuration is referred to as a "back transi-
tion". Thus, in order to continue image display using the
liquid crystal panel in OCB mode, it is necessary to pre-
vent a back transition. A back transition can be prevented
by applying a high voltage to the OCB cells on a regular
basis, as disclosed in Japanese Patent Laid-Open Pub-
lication No. H11-109921 and Japanese Liquid Crystal
Society Journal, April 25, 1999 (Vol. 3, No. 2) P.99 (17)
through P.106 (24). Hereinafter, such a driving scheme
of a liquid crystal panel, in which a high voltage is applied
tothe OCB cells on a regular basis, is referred to as "anti-
back-transition driving".

[0008] Japanese patent publication No. JP 2000
122596 A 28 April 2000 (2000-04-28) discloses a liquid
crystal display apparatus for displaying video by driving
a liquid crystal panel based on an input video signal. The
liquid crystal display apparatus comprises a liquid crystal
panel having a plurality of source lines and a plurality of
gate lines, generating an output video signal by inserting
one non-image signal which is concurrently written into
pixels on a number of gate lines, between image signals
composing the input video signal of each line.

[0009] Now, asis well known, in a commonly-used lig-
uid crystal panel typified by the OCB mode and the TN
mode, a direct voltage applied to liquid crystal cells caus-
es a problem such as burn-in. Therefore, when the liquid
crystal panelis driven, itis necessary to perform so-called
AC driving, in which polarity of the voltage applied to the
liquid crystal cells is alternately inverted. This is also ap-
plied to a case where the liquid crystal panel is driven by
the above-described anti-back-transition driving. Howev-
er, in the above-described Japanese Patent Laid-Open
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Publication No. H11-109921 and Japanese Liquid Crys-
tal Society Journal, a structure or an operation of a liquid
crystal display apparatus in a case where an AC driving
scheme is used for the anti-back-transition driving is not
specifically described, and the above-described docu-
ments do not reveal a concrete method to apply an AC
driving scheme to the anti-back-transition driving.
[0010] Now, the above-described documents disclose
a scheme in which source drivers are placed on upper
and under sides or a scheme in which driving frequency
is doubled, in order to alternately write an image signal
and a high voltage signal (a signal for periodically apply-
ing a high voltage to OCB cells). However, those
schemes have a problem such as increase in cost be-
cause there is a need to use two source drivers, or inad-
equate writing of signal into OCB cells due to reduced
signal writing time caused by the doubled driving frequen-
cy. Therefore, inventers of the present invention realize
anti-back-transition driving by which increase in driving
frequency is minimized. Hereinafter, as a related art of
the present invention, a liquid crystal display apparatus
to which anti-back-transition driving is applied will be de-
scribed.

[0011] InFIG. 27, the structure of the above-described
liquid crystal display apparatus according to the related
artis shown. In FIG. 27, 2701 indicates a frequency con-
verting section performing frequency conversion for an
input video signal, 2702 indicates a driving pulse gener-
ating section generating pulses for controlling a source
driver and a gate driver, respectively, 2601 indicates the
source driver, 2602 indicates the gate driver, and 2703
indicates a liquid crystal panel in OCB mode. Note that,
for the sake of convenience, the number of gate lines of
the liquid crystal panel 2703 is assumed to be 12 lines,
and one frame period is assumed to be composed of 12
horizontal scanning periods.

[0012] In this liquid crystal display apparatus, one im-
age signal included in an input video signal and one non-
image signal which is irrelevant to the input video signal
are written into each pixel on the liquid crystal panel 2703
during one frame period. Here, the non-image signal is
a signal for applying a high voltage to OCB cells in order
to prevent a back transition. In order to realize the above-
described writing, it is necessary to insert the non-image
signal between the image signals composing the input
video signal. Therefore, the frequency converting section
2701 of this liquid crystal display apparatus generates
an output video signal by inserting one non-image signal
for every four image signals (image signals correspond-
ing to four lines) of an input video signal, and transfers it
tothe source driver 2601. Atthe same time, the frequency
converting section 2701 also performs frequency con-
version because mere insertion of the non-image signal
could change a length of one frame period. That is, in
order to transfer five signals including four image signals
and one non-image signal to the source driver within a
time period in which four image signals are input as an
input video signal (that is, within four horizontal scanning
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periods), 1.25 times frequency conversion is performed.
[0013] InFIG. 28, aconcrete structure of the frequency
converting section 2701 is shown. A control signal gen-
erating section 2801 generates a writing clock, a reading
clock, a read enable signal, an output switching control
signal, and an output synchronizing signal, respectively,
based on an input synchronizing signal. An input video
signal is synchronized with the writing clock, and written
into a line memory 2802. Then, the input video signal
written into the line memory 2802 is synchronized with
the reading clock whose frequency is 1.25 times higher
than that of the writing clock, and read from the line mem-
ory 2802. Based on the output switching control signal,
an output signal selecting section 2804 selects either an
output of the line memory 2802 or an output of a non-
image signal generating section 2803, and outputs it as
an output video signal. A signal waveform related to the
above-described processing is shown in FIG. 29.

[0014] Aninput/output characteristic of the source driv-
er 2601 is shown in FIG. 30. The source driver 2601, in
which the output video signal output from the frequency
converting section 2701 is input, alternately converts a
signal level of the output video signal so as to be a level
greater or smaller than a reference potential, in accord-
ance with a polarity control signal output from the driving
pulse generating section 2702, and outputs it. When a
level of an output signal of the source driver 2601 is great-
er than the reference potential, a positive voltage is ap-
plied to liquid crystal cells. On the other hand, when a
level of an output signal of the source driver 2601 is small-
er than the reference potential, a negative voltage is ap-
plied to the liquid crystal cells. Also, the greater a signal
level of the output video signal becomes, the closer a
level of the output signal of the source driver 2601 ap-
proaches the reference potential (that is, a voltage ap-
plied to the liquid crystal cells becomes smaller).

[0015] In FIG. 31, gate pulses P1 to P12 respectively
select gate lines GL 1 to GL 12 on the liquid crystal panel
2703 during their respective HI periods. Note that "+", "-"
marked in the HI period of the respective gate pulses P1
to P12 indicate a polarity of a signal (that is, a polarity of
an applied voltage) written into a pixel on the gate line
selected by the gate pulse. During a period TO_0, the
gate pulses P5 to P8 becomes HI at the same time, and
a non-image signal in positive polarity is concurrently
written into pixels on the gate lines GL5 to GL8. During
a following period TO_1 through TO_4, the gate pulses
P1 to P4 sequentially become HI, and image signals S1
to S4 in positive polarity are sequentially written into pix-
els on the gate lines GL1 to GL4. During a period TO_5,
the gate pulses P9 to P12 become HI at the same time,
and a non-image signal in negative polarity is concur-
rently written into the gate lines GL9 to GL12. During a
following period TO_6 through TO_9, the gate pulses P5
to P8 sequentially become HI, and image signals S5 to
S8 in negative polarity are sequentially written into pixels
on the gate lines GL5 to GL8, respectively. Here, the
respective pixels on the gate lines GL5 to GL8 hold the
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non-image signal after the non-image signal is written
thereinto until an image signal is written thereinto, that
is, during the time periods TO_1 through TO_5, TO_1
through TO_6, TO_1 through TO_7, TO_1 through TO_8,
respectively. As such, all the gate lines on the liquid crys-
tal panel 107 are respectively selected twice during one
frame period, and one image signal and one non-image
signal are written into each pixel on the respective gate
lines during one frame period.

[0016] During a period T1_0 in a following frame peri-
od, the gate pulses P5 to P8 become Hl at the same time,
and the non-image signal in negative polarity (polarity
opposite to thatin the previous frame) is written into pixels
on the gate lines GL5 to GL8. During a following period
T1_1 trough T1_4, the gate pulses P1 to P4 sequentially
become HI, and image signals S’1 to S’4 in negative po-
larity (polarity opposite to that in the previous frame) are
sequentially written into the pixels on the gate lines GL1
to GLA4.

[0017] As described above, according to the liquid
crystal display apparatus shown in FIG. 27, it is possible
to alternately write an image signal and a non-image sig-
nal into each pixel on the liquid crystal panel 2703 while
minimizing increase in a driving frequency (Japanese
Patent Application No. 2001-131414).

[0018] Now, the anti-back-transition driving performed
by the above liquid crystal display apparatus (that s, anti-
back-transition driving by which increase in a driving fre-
quency is minimized by concurrently writing a non-image
signal into a plurality of gate lines) restricts the number
of horizontal scanning periods composing one frame pe-
riod.

[0019] Forexample, in ascheme typified by the above-
described liquid crystal display apparatus, in which anon-
image signal is concurrently written into four gate lines,
the number of horizontal scanning periods composing
one frame period has to be an odd multiple of five at the
time of completion of frequency conversion (thatis, in an
output video signal). In the example of FIG. 31, the
number of horizontal scanning periods composing one
frame period (period TO_0 through TO_14) in the output
video signal is 15 (an odd multiple of five), thereby sat-
isfying the condition. In general terms, this condition is
expressed such that, in a scheme in which a non-image
signal is concurrently written into L gate lines, the number
of horizontal scanning periods composing one frame pe-
riod has to be (L+1)x(2N+1) at the time of completion of
frequency conversion. If this condition is not satisfied,
there will appear irregularity of brightness, that is, some
lines are relatively bright and some lines are relatively
dark, on a display screen of the liquid crystal panel 2703.
Hereinafter, a cause thereof will be briefly described.
[0020] FIG. 32 shows various signal waveforms in a
scheme in which a non-image signal is concurrently writ-
ten into three gate lines. In this example, the number of
horizontal scanning periods composing one frame period
in the output video signal is 16, which is not an odd mul-
tiple of four (=3+1), whereby the above-described con-
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dition is not satisfied. In FIG. 32, a polarity change of a
signal written into pixels on each gate line shows that an
image signal whose polarity is opposite to a non-image
signal is sure to be written into the gate lines GL1 to GL3
immediately before the non-image signal is written there-
into. On the other hand, with respect to the gate lines
GL4 to GL12, an image signal having the same polarity
of a non-image signal is sure to be written thereinto im-
mediately before the non-image signal is written there-
into. Now, into a liquid crystal cell into which a signal
having a given polarity has already been written, if a sig-
nal whose polarity is opposite to that of the above-de-
scribed signal is written thereinto, there arises a problem
of inadequate signal writing compared to a case where
a signal having the same polarity of the above-described
signal is written thereinto. For this reason, in the example
of FIG. 32, writing of a non-image signal into pixels on
the gate lines GL1 to GL3 is inadequate compared to
writing of a non-image signal into pixels on the other gate
lines GL4 to GL12, which results in a difference in bright-
ness between a portion corresponding to the gate lines
GL1 to GL3 on the liquid crystal panel 107 and a portion
corresponding to the gate lines GL4 to GL12. As such,
irregularity of brightness is caused if the aforementioned
condition is not satisfied.

[0021] In order to prevent the above-described irreg-
ularity of brightness, the number of horizontal scanning
periods has to be adjusted. However, mere increase or
decrease of the number of horizontal scanning periods
causes a time lag between writing and reading of an im-
age signal into/from the line memory 2802 as shown in
FIG. 29, whereby the line memory 2802 for one line may
be insufficient for proper transfer of an image signal (that
is, the image signal may be lost). In order to reliably avoid
the above-described problem, it is necessary to provide
amemory such as aframe memory, forexample, capable
of concurrently storing image signals for two or more
lines, which results in increase in cost of the liquid crystal
display apparatus.

[0022] Therefore, an object of the present invention is
to provide a low-cost liquid crystal display device capable
of performing anti-back-transition driving by which in-
crease in a driving frequency is minimized and display
of a good-quality video by reducing the occurrence of
irregularity of brightness is possible.

DISCLOSURE OF THE INVENTION

[0023] To achieve the above objects, the present in-
vention has the following aspects. Note that notes in pa-
rentheses indicate exemplary elements which can be
found in the embodiments to follow, though such notes
are not intended to limit the scope of the invention.

[0024] Aliquid crystal display apparatus of the present
invention displays video by driving a liquid crystal panel
based on an input video signal, comprising: a liquid crys-
tal panel (107) having a plurality of source lines and a
plurality of gate lines; a frequency converting section
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(101) for generating an output video signal by inserting
one non-image signal, which is to be concurrently written
into pixels on L (L is an integer equal to or greater than
two) gate lines of the liquid crystal panel, for one line,
between image signals composing the input video signal,
for corresponding L lines, and adjusting the number of
horizontal scanning periods of the output video signal so
that a number of horizontal scanning periods composing
one frame period is (L+1)X(2N+1) (N is an integer); and
a driver (105) for driving the liquid crystal panel based
on the output video signal generated by the frequency
converting section, and the frequency converting section
increases/decreases a number of horizontal scanning
periods included in a vertical blanking period, thereby
adjusting the number of horizontal scanning periods com-
posing one frame period. Thus, the non-image signal is
regularly inserted, and irregularity of brightness does not
occur even if AC driving is performed for the liquid crystal
panel. Furthermore, the number of horizontal scanning
periods is adjusted during the vertical blanking period,
whereby itis not necessary to use a memory concurrently
storing image signals corresponding to two or more lines.
Also, itis possible to adjust the number of horizontal scan-
ning periods without affecting video displayed on the lig-
uid crystal panel. Note that "one frame period" is a period
including not only an active video period but also a fol-
lowing vertical blanking period. Also, "the number of hor-
izontal scanning periods composing one frame period"
translates to the number of periods chopped by horizontal
synchronizing signals in one frame period. Specifically,
in FIG. 6, it is 50 with respect to the input video signal,
and also it is 65 with respect to the output video signal.
[0025] Note that "a back-transition" in claims is a phe-
nomenon in which a state of OCB cells is changed from
a bend configuration to a splay configuration. Also, "an
adjusting period included in the vertical blanking period"
does not rule out a case where the vertical blanking pe-
riod coincides with the adjusting period.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1 is a block diagram showing the structure of a
liquid crystal display apparatus according to a first
embodiment of the present invention.

FIG. 2 is a block diagram showing the structure of a
frequency converting section.

FIG. 3 is an illustration showing an operation of the
frequency converting section during an active video
period.

FIG. 4 is an illustration showing an operation of the
frequency converting section during a vertical blank-
ing period.

FIG. 5 is an illustration showing an operation of the
frequency converting section during a vertical blank-
ing period.

FIG. 6 is an illustration showing a relation between
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horizontal scanning periods before and after fre-
quency conversion.

FIG. 7 is an illustration showing outputs of a source
driver and a gate driver.

FIG. 8 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 9 is a block diagram showing the structure of a
liquid crystal display apparatus according to a sec-
ond embodiment of the present invention.

FIG. 10 is an illustration for describing a principle of
the second embodiment.

FIG. 11 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 12 is a block diagram showing the structure of
an Hr calculating section.

FIG. 13 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 14 is a block diagram showing the structure of
a liquid crystal display apparatus according to a third
embodiment of the present invention.

FIG. 15 is a block diagram showing the structure of
a variant of the third embodiment.

FIG. 16 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 17 is an illustration for describing a cause of
irregularity of brightness.

FIG. 18is anillustration showing irregularity of bright-
ness.

FIG. 19 is a block diagram showing the structure of
a liquid crystal display apparatus according to a
fourth embodiment of the present invention.

FIG. 20 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 21 is aniillustration showing respective horizon-
tal scanning periods during a vertical blanking peri-
od.

FIG. 22is anillustration showing irregularity of bright-
ness.

FIG. 23 is a block diagram showing the structure of
a liquid crystal display apparatus according to a fifth
embodiment of the present invention.

FIG. 24 is a block diagram showing the structure of
a frequency converting section.

FIG. 25 is an illustration showing a relation between
horizontal scanning periods before and after fre-
quency conversion.

FIG. 26 is an illustration showing the structure of a
commonly-used liquid crystal panel.

FIG. 27 is a block diagram showing the structure of
a liquid crystal display apparatus according to the
related art.

FIG. 28 is a block diagram showing the structure of
a frequency converting section.
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FIG. 29 is anillustration showing an operation of the
frequency converting section.

FIG. 30 is an illustration showing a relation between
a polarity control signal and an output of the source
driver.

FIG. 31 is an illustration showing outputs of the
source driver and the gate driver.

FIG. 32 is an illustration showing outputs of the
source driver and the gate driver.

BEST MODE FOR CARRYING OUT THE INVENTION

[0027] Hereinafter, with reference to the drawings, var-
ious embodiments of the present invention will be de-
scribed.

(first embodiment)

[0028] InFIG. 1, the structure of aliquid crystal display
apparatus according to a first embodiment of the present
invention is shown. In FIG. 1, the liquid crystal display
apparatus includes a frequency converting section 101,
a driving pulse generating section 102, a period deter-
mining section 103, a selector 104, a source driver 105,
a gate driver 106, and a liquid crystal panel 107. Here,
the liquid crystal panel 107 operates in OCB mode.
[0029] To the liquid crystal display apparatus, an input
video signal and a correspondinginput synchronizing sig-
nal (including a horizontal synchronizing signal and a ver-
tical synchronizing signal) are supplied. The period de-
termining section 103 determines a vertical blanking pe-
riod based on the input synchronizing signal. Based on
the determination results by the period determining sec-
tion 103, the selector 104 selects a dividing clock number
(adividing clock number A for the vertical blanking period
or a dividing clock number B for other interval), and sup-
plies it to the frequency converting section 101. The fre-
quency converting section 101 performs a frequency
converting process for the input video signal and the input
synchronizing signal, and further inserts, at predeter-
mined intervals, a non-image signal (a signal for applying
a high voltage to OCB cells in order to prevent a back-
transition) between image signals (video signal corre-
sponding to one line) included in the input video signal.
Note that, in the present embodiment, it is assumed that
the frequency converting section 101 performs 1.25
times frequency conversion, and generates an output
video signal by inserting one non-image signal foe every
four image signals.

[0030] In FIG. 2, the structure of the frequency con-
verting section 101 is shown. A line memory 202 tempo-
rarily stores an image signal corresponding to one line.
A control signal generating section 201 generates vari-
ous control signals based on the input synchronizing sig-
nal and the dividing clock number selected by the selector
104. Specifically, the control signal generating section
201 generates a writing clock (WRITE CLK) for control-
ling a timing of writing each image signal of the input
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video signal into the line memory 202, a reading clock
(READ CLK) for controlling a timing of reading the image
signal stored in the line memory 202, a read enable signal
(READ ENA) allowing reading of data from the line mem-
ory 202, an output switching control signal for controlling
a selecting operation of an output signal selecting section
204, and an output synchronizing signal which is a syn-
chronizing signal corresponding to a video signal after
frequency conversion (output video signal). A non-image
signal generating section 203 outputs a non-image sig-
nal. The output signal selecting section 204 alternately
selects an output of the line memory 202 and an output
of the non-image signal generating section 203, based
on the output switching control signal from the control
signal generating section 201, and outputs it as an output
video signal. A writing process and a reading process
into/from the line memory 202 are similar to those shown
in FIG. 29.

[0031] Hereinafter, for the sake of simplicity of the de-
scriptions, a specific operation of the liquid crystal display
apparatus will be described, by taking an exemplary case
in which the number of horizontal scanning periods com-
posing one frame period in an input video signal is 50
(among these, the number of horizontal scanning periods
in an active video period is 40, and the number of hori-
zontal scanning periods in a vertical blanking period is
10). Note thatitis assumed that one frame period is 20ms.
[0032] In this case, if 1.25 times frequency conversion
is simply performed for the input video signal, the number
of horizontal scanning periods composing one frame pe-
riod in the output video signal becomes 50 1.25=62.5,
which is not an odd multiple of (L+1) (note that, in the
present embodiment, L=4). As a result, irregularity of
brightness occurs. For that reason, during the active vid-
eo period, the frequency converting section 101 changes
the number of horizontal scanning periods in the active
video period from 40 to 50, and changes the number of
horizontal scanning periods in the vertical blanking period
from 10 to 15. As aresult, the number of horizontal scan-
ning periods composing one frame period in the output
video signal becomes 50+15=65, which is an odd multi-
ple of (L+1).

[0033] In order to realize the above-described opera-
tion of the frequency converting section 101, in the
present embodiment, a different dividing clock number
is usedin the active video period and in the vertical blank-
ing period.

[0034] Assume that a horizontal dot clock number of
the input video signal is 100, a frequency of the writing
clock of the line memory 202 becomes
100x50/0.02=250kHz. In the frequency converting sec-
tion 101, 1.25 times frequency conversion is performed,
and a frequency of the reading clock of the line memory
202 becomes 250%x1.25=312.5kHz.

[0035] The active video period is 20x40/50=16ms,
and the number of horizontal scanning periods included
in the active video period in the output video signal is 50,
whereby the necessary dividing clock number in the ac-
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tive video period is 312.5X16/50=100.

[0036] On the other hand, the vertical blanking period
is 20xX10/50=4ms, and the number of horizontal scan-
ning periods included in the vertical blanking period in
the output video signal is 15, whereby the necessary di-
viding clock number in the vertical blanking period is
312.5X4/15=83 (fractional portion is truncated). Here,
for the sake of simplicity of the descriptions, itis assumed
that the fractional portion is truncated, but frequency di-
vision may be performed while keeping decimal precision
(a method thereof is well-known, and therefore is not fur-
ther described).

[0037] Thatis, what is needed is to previously set the
dividing clock number A and the dividing clock number
B, as shown in FIG. 1, at 100 and 83, respectively. The
selector 104 selects the dividing clock number A (100)
for the active video period, and selects the dividing clock
number B (83) for the vertical blanking period. The control
signal generating section 201 of the frequency converting
section 101 generates an output synchronizing signal
and an output video signal, based on the dividing clock
number supplied from the selector 104, for outputting.
Signal waveforms indicating such operation of the fre-
quency converting section 101 are shown in FIGS. 3 and
4. Especially, FIG. 3 shows an operation in the active
video period, and FIG. 4 shows an operation in the ver-
tical blanking period. Note that, in FIG. 4, the output signal
selecting section 204 always selects an output of the non-
image signal generating section 203, but may alternately
select an output of the line memory 202 and an output
of the non-image signal generating section 203, as
shown in FIG. 5. The reason is that, in the present em-
bodiment, any portion other than the non-image signal,
which is included in the output video signal as shown in
FIG. 4, is not written into the pixels of the liquid crystal
panel 107, thereby having no effect on the display.
[0038] In FIG. 6, a relation between horizontal scan-
ning periods before and after frequency conversion is
shown. During the active video period, the number of
horizontal scanning periods is changed from 40 to 50.
On the other hand, during the vertical blanking period,
the number of horizontal scanning periods is changed
from 10 to 15. As a result, the number of horizontal scan-
ning periods composing one frame period in the output
video signal becomes 65, which is an odd multiple of five
(a number obtained by adding one to four, which is the
number of lines into which a non-image signal is/concur-
rently written). The output video signal generated as de-
scribed above is supplied to the source driver 105, and
written into pixels on a predetermined gate line based on
the gate pulse output from the gate driver 106. FIG. 7
shows an output signal of the source driver 105 and an
output signal (gate pulse) of the gate driver 106 from an
active video period of a given frame to an active video
period of the following frame through a vertical blanking
period. In the example of FIG. 7, a non-image signal is
written into each pixel before an image signal is written
thereinto (before 16 through 19 horizontal scanning pe-
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riods), and the non-image signal is held during 16 through
19 horizontal scanning periods (that is, on the average,
a period corresponding to 27% of one frame period).
[0039] FIG. 8 shows, as another specific example, a
relation between horizontal scanning periods before and
after frequency conversion in a case where 1.2 times
frequency conversion is performed for generating an out-
put video signal by inserting one non-image signal for
every five image signals (that is, a non-image signal is
concurrently written into pixels on five gate lines) when
the number of horizontal scanning periods composing
one frame period in an input video signal is 56 (among
these, the number of horizontal scanning periods in the
active video period is 45, and the number of horizontal
scanning periods in the vertical blanking period is 11). In
this case, in order to prevent irregularity of brightness,
the number of horizontal scanning periods composing
one frame period in an output video signal has to be an
odd multiple of six. In the example of FIG. 8, the number
of horizontal scanning periods in the active video period
is changed from 45 to 54, and the number of horizontal
scanning periods in the vertical blanking period is
changed from 11 to 12, whereby the number of horizontal
scanning periods composing one frame period becomes
66 (odd multiple of six). In this case, what is needed is
to previously set the dividing clock nhumber A and the
dividing clock number B, as shown in FIG. 1, at 100 and
110, respectively, and cause the selector 104 to select
the dividing clock number A (100) and the dividing clock
number B (110) for the active video period and the vertical
blanking period, respectively.

[0040] As such, according to the first embodiment, the
frequency converting section 101 generates an output
video signal by inserting one non-image signal, which is
to be concurrently written into pixels on L gate lines of
the liquid crystal panel 107, for one line, between image
signals composing the input video signal, for correspond-
ing L lines, and adjusting the number of horizontal scan-
ning periods of the output video signal so that a number
of horizontal scanning periods composing one frame pe-
riod is (L+1)X(2N+1) (N is an integer). Therefore, irreg-
ularity of brightness does not occur even in a case where
a non-image signal is regularly inserted and AC driving
is performed for the liquid crystal panel 107.

[0041] Note that, in the first embodiment, frequency
conversion is performed in the usual way during the ac-
tive video period, and the number of horizontal scanning
periods in the vertical blanking period is increased/de-
creased so that the number of horizontal scanning peri-
ods composing one frame period is adjusted to be (L+1)
X(2N+1). Now, in a case where the number of horizontal
scanning periods in the active video period is adjusted,
there is a possibility that an increase of the number of
horizontal scanning periods in the active video period
causes a time lag between writing and reading of an im-
age signal into/from the line memory 202 as shown in
FIG. 29. Therefore, the line memory 202 for one line may
be insufficient for proper transfer of animage signal. How-
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ever, as described in the present embodiment, in a case
where the number of horizontal scanning periods in the
vertical blanking period is increased/decreased, writing
and reading timing of an image signal into/from the line
memory 202 during the active video period is not affected,
whereby it is possible to freely increase/decrease the
number of horizontal scanning periods without adding
another line memory. Note that, due to a non-image sig-
nal written into pixels of the liquid crystal panel 107 during
the vertical blanking period as shown in FIG. 7, it is not
recommended to increase/decrease the number of hor-
izontal scanning periods in the vertical blanking period
more than necessary. The reason is that a writing time
of the non-image signal loses its balance, which results
in the occurrence of irregularity of brightness. Thus, as
long as a condition that the number of horizontal scanning
periods composing one frame period is (L+1)X(2N+1)
(N is integer) is satisfied, it is preferable to minimize a
range of increase/decrease of the number of horizontal
scanning periods in the vertical blanking period. Note that
a third embodiment, which will be described below, pre-
vents a balance of a writing time of the non-image signal
from being lost due to the above-described adjustment
of the number of horizontal scanning periods.

[0042] Note that, in the first embodiment, the descrip-
tions have been given on the assumption that the number
of horizontal scanning periods composing one frame pe-
riod in the input video signal is previously determined.
However, the number of horizontal scanning periods
composing one frame period can be determined in ac-
cordance with a format of a video signal (for example,
750P, 1125i, and NTSC). Therefore, the structure shown
in FIG. 1 cannot support a plurality of formats. What is
needed to support a plurality of formats is, for example,
to store a combination of the dividing clock number A and
the dividing clock number B in a table on a format basis,
and read the combination of the dividing clock number A
and the dividing clock number B from the table, in ac-
cordance with the format of the input video signal, for
supplying it to the selector 104.

(second embodiment)

[0043] Now, the number of horizontal scanning periods
composing one frame period in an input video signal dy-
namically fluctuates in/some cases. Research performed
by the inventors of the present invention reveals that the
number of horizontal scanning periods composing one
frame period dynamically fluctuates in accordance with
a reproducing speed in a case where, for example, a
video signal of an analog VTR is reproduced at high
speed. Especially, a reproducing speed sharply fluctu-
ates on a frame basis during a transition period from nor-
mal reproduction to high-speed reproduction, or a tran-
sition period from high-speed reproduction to normal re-
production. Hereinafter, as a second embodiment, a lig-
uid crystal display apparatus capable of handling such a
case will be described.
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[0044] In FIG. 9, the structure of the liquid crystal dis-
play apparatus according to the second embodiment of
the presentinventionis shown. In FIG. 9, the liquid crystal
display apparatus includes the frequency converting sec-
tion 101, the driving pulse generating section 102, the
selector 104, the source driver 105, the gate driver 106,
the liquid crystal panel 107, a period determining section
901, and an Hr calculating section 902. Note that any
component elements in FIG. 9 similar to those in FIG. 1
are denoted by like numerals, with the descriptions there-
of omitted.

[0045] In the present embodiment, the number of hor-
izontal scanning periods is individually adjusted in real
time on a frame period basis by taking advantage of the
fact that a time period from input of a vertical synchro-
nizing pulse to start of the active video period is un-
changed even in a case where, like an analog VTR, the
number of horizontal scanning periods composing one
frame period dynamically fluctuates. First, with reference
to FIG. 10, a process of the present embodiment is de-
scribed on a conceptual basis.

[0046] In order to perform real time adjustment for the
number of horizontal scanning periods of a video signal
whose number of horizontal scanning periods composing
one frame period dynamically fluctuates, in the present
embodiment, as shown in FIG. 10, the number of hori-
zontal scanning periods existing during a period from a
start of the active video period to an input of the vertical
synchronizing pulse is counted. Then, in accordance with
the number, the number of horizontal scanning periods
included in a period (adjusting period in the drawing) from
completion of counting to a start of the active video period
is adjusted so that the number of horizontal scanning
periods composing one frame period in the output video
signal becomes an odd multiple of (L+1). Note that a time
from an input of the vertical synchronizing pulse to a start
of the active video period is fixed on a video signal format
basis, whereby it is possible to make a sufficiently accu-
rate prediction about the point of time. By repeatedly per-
forming the above-described process for each frame, it
is possible to handle a video signal whose number of
horizontal scanning periods composing one frame period
dynamically fluctuates.

[0047] InFIG. 11, a relation between horizontal scan-
ning periods before and after frequency conversion, in a
case where 1.25 frequency conversion is performed and
one non-image signal is inserted for every four image
signals for generating an output video signal is shown.
In order to realize the above process, the present em-
bodiment supplies, to the frequency converting section
101, a dividing clock number in the adjusting period, and
a different clock number in other period. Especially, the
dividing clock number corresponding to the adjusting pe-
riod is calculated in real time based on the above-de-
scribed counting results of the number of horizontal scan-
ning periods. These processes are executed by the pe-
riod determining section 901, the Hr calculating section,
and the selector 104, which are shown in FIG. 9. Here-
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inafter, operations thereof will be described.

[0048] The period determining section 901 deter-
mines, based on the input synchronizing signal, whether
or not a signal currently input into the frequency convert-
ing section 101 is one corresponding to the adjusting
period, and outputs the determination results to the se-
lector 104. Specifically, the determination is made that a
period from an input of the vertical synchronizing pulse
to a start of the active video period is the adjusting period.
Furthermore, the period determining section 901 counts
the number Ve of horizontal scanning periods during a
period from a start of the active video period to an input
of the vertical synchronizing pulse (that is, from a start
of counting to an end of counting shown in FIG. 10), and
outputs it to the Hr counting section 902. Also, the period
determining section 901 obtains the number Bp of hori-
zontal scanning periods included in a period from an input
of the vertical synchronizing pulse to a start of the active
video period from the table or externally, and outputs it
to the Hr counting section 902. Note that, with respect to
a portion of video signals such as a high-speed repro-
ducing signal of the analog VTR, the number Bp of hor-
izontal scanning periods in a period from an input of the
vertical synchronizing pulse to a start of the active video
period dynamically fluctuates due to, for example, inser-
tion of a pseudo-horizontal synchronizing pulse. Howev-
er, following descriptions will reveal that the number of
horizontal scanning periods can be properly adjusted by
utilizing, as appropriate, a predetermined set value of
normal reproduction thanks to a fixed length (length of
time) of a back porch period. Also, the period determining
section 901 outputs, to the selector 104 and the Hr cal-
culating section 902, a horizontal dot clock number of the
input video signal as a dividing clock number Ht. The
above-described functions of the period determining sec-
tion 901 can be realized by, for example, a video signal
processor.

[0049] The Hr calculating section 902 calculates a di-
viding clock number Hr used for the adjusting period
based on values of Ve, Bp, and Hr, which are supplied
from the period determining section 901. Assume that a
function F (x,n) is defined as a function returning a value
closest to x among values of odd multiple of n, Hr is cal-
culated as follows. Note that L is the number of gate lines
into which a non-image signal is concurrently written.

Vr=F (Ve+Bp,L)

Hr=Bp/ (Vr-Ve) xHt

[0050] As a result, for instance, Hr=75 in the example
of FIG. 11.

[0051] As hardware realizing the function F, various
structures are possible. In a case where n=4 (that is, in
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a case where L=4), the function F (x,4) can be represent-
ed as follows. Note that int (x) is a function returning an
integer which does not exceed x.

F (x,4)=int (x/8)x8+4

[0052] In this case, int (x/8)X8 can be easily realized
by truncating lower-order three bits, whereby itis possible
to realize the Hr calculating section 902 using an ex-
tremely simple structure as shown in FIG. 12. Note that,
in general, various structures are used as a divider, and
therefore an optimum structure has to be selected in view
of a calculating speed or the size of a circuit. In the present
embodiment, a structure in which subtraction is repeated
is not suitable due to slow calculation, and since calcu-
lation has to be ended in a time sufficiently shorter than
at least the adjusting period (preferably, in a time suffi-
ciently shorter than one horizontal scanning period).
Therefore, a Newton-Raphson method, a written calcu-
lation procedure, and a table lookup are preferable.
[0053] Based onthe determination results of the period
determining section, the selector 104 selects the dividing
clock number Hr output from the Hr calculating section
902 and supplies it to the frequency converting section
101 during the adjusting period, and selects the dividing
clock number Ht output from the period determining sec-
tion 901 and supplies it to the frequency converting sec-
tion 101 during a period other than the adjusting period.
The frequency converting section 101 generates an out-
put video signal based on the dividing clock number sup-
plied from the selector 104.

[0054] As such, according to the second embodiment,
it is possible to perform real-time adjustment for the
number of horizontal scanning periods of the input video
signal, whereby irregularity of brightness does not occur,
as is the case with the first embodiment, even in a case
of handling a video signal whose horizontal scanning pe-
riods composing one frame period dynamically fluctu-
ates.

[0055] Note that, in the second embodiment, it is as-
sumed that the adjusting period is a period from an input
of the vertical synchronizing pulse to a start of the active
video period, butthe presentinventionis not limited there-
to. For example, only a back porch may be the adjusting
period. However, the shorter the adjusting period be-
comes, the lower flexibility of adjustment becomes,
whereby the adjusting period is preferably the longest
possible period.

(third embodiment)

[0056] As described in the descriptions of the first em-
bodiment, during the vertical blanking period, writing of
the image signal is not performed, but the non-image
signal is written into pixels of the liquid crystal panel 107
as shown in FIG. 7, whereby unnecessary increase/de-
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crease of the number of horizontal scanning periods in
the vertical blanking period causes a balance of a writing
time of the non-image signal to be lost, which results in
the occurrence of irregularity of brightness. For instance,
in the example of FIG. 7, if the number of horizontal scan-
ning periods in the vertical blanking period is increased,
a length of one horizontal scanning period is relatively
shortened, thereby reducing a writing time of the non-
image signal. As a result, adequate writing of the non-
image signal may become impossible, which results in a
difference in brightness between an area into which the
non-image signal is written during the vertical blanking
period (in the example of FIG. 7, an area on the gate
lines corresponding to the gate pulses P1 to P12) and
an area into which the non-image signal is written during
the active video period (an area on the gate lines corre-
sponding to the gate pulses P13 to P40). Furthermore,
a boundary of those areas always appears in the same
location, whereby even a slight difference of brightness
can be easily noticed. The third embodiment is charac-
terized in that fluctuations of the writing time of the non-
image signal are prevented by controlling a length of the
horizontal scanning period, into which the non-image sig-
nal is written during the vertical blanking period, so as to
be the same length of the horizontal scanning period of
the active video period.

[0057] With reference to FIG. 13, an outline of an op-
eration of a liquid crystal display apparatus of the third
embodiment is described. In FIG. 13, the input video sig-
nal is the same as that shown in FIG. 6, and 1.25 times
frequency conversion is also performed, as is the case
with the example shown in FIG. 6. FIG. 13 differs from
FIG. 6 in the length of the horizontal scanning period in
the vertical blanking period of the output video signal.
Specifically, in the example of FIG. 13, in the vertical
blanking period, the horizontal scanning periods corre-
sponding to a timing at which the non-image signal is
actually written into the pixels on the liquid crystal panel
107 have a length which is the same as the length (in
this example, 320 ws) of the horizontal scanning period
in the active video period. Considering that the length of
the horizontal scanning periods corresponding to atiming
at which the non-image signal is actually written into the
pixels on the liquid crystal panel 107 are longer than the
example shown in FIG. 6 (265.6 us), other horizontal
scanning periods become shorter (252. 8 w.s), compared
to the example shown in FIG. 6. The horizontal scanning
periods corresponding to a timing at which the non-image
signalis actually written into the pixels on the liquid crystal
panel 107 are three horizontal scanning periods among
fifteen horizontal scanning periods included in the vertical
blanking period, as shown in FIG. 7. During the first of
the three horizontal scanning periods, the non-image sig-
nal is concurrently written into the pixels on the gate lines
corresponding to the gate pulses P1 to P4, during the
second of the three horizontal scanning periods, the non-
image signal is concurrently written into the pixels on the
gate lines corresponding to the gate pulses P5 to P8, and
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during the third of the three horizontal scanning periods,
the non-image signal is concurrently written into the pix-
els on the gate lines corresponding to the gate pulses P9
to P12.

[0058] In order to realize the above-described opera-
tion, whatis neededistoincrease adividing clock number
of the horizontal scanning period corresponding to a tim-
ing at which the non-image signal is actually written into
the pixels on the liquid crystal panel 107 during the ver-
tical blanking period from 83 (a dividing clock number of
the horizontal scanning period in the vertical blanking
period in the output video signal shown in FIG. 6) to 100,
and evenly reduce, in accordance with the above-de-
scribed increase, the dividing clock number of the other
horizontal scanning periods by (100-83)/4=4 (fractional
portion is truncated) so as to become 83-4=79. In FIG.
14, a concrete example of the structure of the third em-
bodiment is shown. In FIG. 14, in the vertical blanking
period, a period determining section 1401 outputs "1"
during the periods other than the horizontal scanning pe-
riods corresponding to a timing at which the non-image
signalis actually written into the pixels on the liquid crystal
panel 107, and outputs "0" during the other periods. In
the above-described example, what is needed is to pre-
viously set 100 as the dividing clock number A and 79
as the dividing clock number B, which are to be supplied
to the selector 104.

[0059] Note that, in the above-described example, as
is the case with the first embodiment, it is assumed that
the number of horizontal scanning periods composing
one frame period of the input video signal is unchanged,
but it is possible to apply the third embodiment to a case
where, as is the case with the second embodiment, the
number of horizontal scanning periods composing one
frame period of the input video signal dynamically fluc-
tuates. The structure in that case is shown in FIG. 15. In
FIG. 15, in the adjusting period, a period determining
section 1501 outputs "1" during the periods other than
the horizontal scanning periods corresponding to a timing
at which the non-image signal is actually written into the
pixels on the liquid crystal panel 107, and outputs "0"
during the other periods. An Hr calculating section 1502
calculates Hr as follows. Note that the function F (x,n) is
a function returning a value closest to x among values of
odd multiple of n, and L is the number of gate lines into
which a non-image signal is concurrently written.

Vr=F (Ve+Bp,L)

Hro=Bp/ (Vr-Ve) xHt

Hr=Hro- (Ht-Hro) /L
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[0060] In the above-described equations, Hro corre-
sponds to Hr in the second embodiment. In a case where
the input video signal is the same as that shown in FIG.
10, and 1.25 times frequency conversion is also per-
formed (that is, in a case where L=4), Hr is 68 (fractional
portion is truncated).

[0061] The selector 104 selects, based on the deter-
mination results of the period determining section 1501,
either Ht or Hr, and outputs it to the frequency converting
section 101, and the frequency converting section 101
outputs, based on the dividing clock number supplied
from the selector 104, an output video signal as shown
in FIG. 16.

[0062] Note that, in the above descriptions, it is as-
sumed that a length of the horizontal scanning period
corresponding to a timing at which the non-image signal
is actually written into the pixels on the liquid crystal panel
107 during the vertical blanking period is unconditionally
the same length of the horizontal scanning period in the
active video period. However, if consideration is given
only to prevention of inadequate writing of the non-image
signal in this period, Ht may be used as the dividing clock
number of this period only when Hro<Ht. For example,
in a case as shown in FIG. 8 (Hro=110, Ht=100), there
is enough writing time of the non-image signal in the ver-
tical blanking period, whereby Hro (110) may be used as
it is as the dividing clock number of the horizontal scan-
ning period corresponding to a timing at which writing of
the non-image signal is performed.

[0063] As such, according to the third embodiment, a
length of the horizontal scanning period into which the
non-image signal is written during the vertical blanking
period is controlled so as to be the same length of the
horizontal scanning period of the active video period,
whereby itis possible to prevent fluctuations of the writing
time of the non-image signal, and prevent irregularity of
brightness.

(fourth embodiment)

[0064] Now, in the aforementioned first embodiment,
the respective horizontal scanning periods included in
the vertical blanking period of the output video signal
have uniform lengths, but the number of horizontal scan-
ning periods in the vertical blanking period is increased/
decreased, whereby there is a possibility that a length of
the horizontal scanning period in the active video period
differs significantly from a length of the horizontal scan-
ning period in the vertical blanking period. The greater
the difference becomes, the higher the possibility of oc-
currence of irregularity of brightness becomes. With ref-
erence to FIGS. 17 and 18, the principle thereof will be
described.

[0065] Inthe anti-back-transition driving, writing of one
image signal and one non-image signal is alternately per-
formed during one frame period. In FIG. 17, in each line,
an image signal holding period (a period from writing of
the image signal to subsequent writing of the non-image
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signal) and a non-image signal holding period (a period
from writing of the non-image signal to subsequent writ-
ing of the image signal) are shown. FIG. 18 shows a ratio
between the image signal holding period and the non-
image signal holding period in one frame period on a line
basis. As shown in FIG. 18, the ratio varies by line. This
is because a length of the horizontal scanning period of
the vertical blanking period is different from that of the
active video period. A fourth embodiment is character-
ized in that the above-described irregularity in bright-
ness is less noticeable.

[0066] In FIG. 19, the structure of a liquid crystal dis-
play apparatus according to the fourth embodiment of
the presentinvention is shown. In FIG. 19, the liquid crys-
tal display apparatus includes the frequency converting
section 101, the driving pulse generating section 102,
the period determining section 103, the source driver
105, the gate driver 106, the liquid crystal panel 107, and
a selector 1901. Note that any component elements in
FIG. 19 similar to those in FIG. 1 are denoted by like
numerals, with the descriptions thereof omitted.

[0067] The third embodimentis characterized in that
the dividing clock number is gradually changed, instead
of being changed in a binary manner, as described in the
first embodiment, between the active video period and
the vertical blanking period. Hereinafter, by taking a case
as an example, in which the input video signal is a signal
shown in FIG. 6, an operation of the third embodiment
will be described.

[0068] Tothe selector 1901, fifteen dividing clock num-
bers are supplied. These dividing clock numbers are se-
quentially set, forexample, 95,91, 86, 82,78,77,77,77,
77,77,78,82, 86,91, 96, and the selector 1901 switches
these dividing clock numbers in a sequential order, and
supplies them to the frequency converting section 101
during the vertical blanking period. The total sum of the
dividing clock numbers is determined in accordance with
the length of the vertical blanking period. For example,
inthe above-described example, the vertical blanking pe-
riod is 20x10/50=4ms, whereby each dividing clock
number is set so that the total sum of the dividing clock
numbers becomes 312.5kHzx4ms=1250. In FIG. 20, a
relation between horizontal scanning periods before and
after frequency conversion is shown. Also, in FIG. 21, a
relation of lengths of the respective horizontal scanning
periods during the vertical blanking period is shown.
[0069] As a result of the above-described control, a
ratio between the image signal holding period and the
non-image signal holding period in one frame period on
aline basis is changed into one shown in FIG. 22, where-
by irregularity of brightness is furtherimproved compared
to the example shown in FIG. 18.

(fifth embodiment)
[0070] In the above-described first to fourth embodi-

ments, it is assumed that the number of horizontal scan-
ning periods is adjusted by controlling the dividing clock
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number supplied to the frequency converting section 101,
but the present invention, which is not limited thereto,
can achieve the same effects by switching a clock while
fixing the dividing clock number. Hereinafter, as a fifth
embodiment, a structure in which the clock to be supplied
to the frequency converting section is switched between
the active video period and the vertical blanking period
will be described.

[0071] In FIG. 23, the structure of a liquid crystal dis-
play apparatus according to the fifth embodiment of the
present invention is shown. In FIG. 23, the liquid crystal
display apparatus includes the driving pulse generating
section 102, the period determining section 103, the
source driver 105, the gate driver 106, the liquid crystal
panel 107, a frequency converting section 2301, and a
selector 2302. Note that any component elements in FIG.
23 similar to those in FIG. 1 are denoted by like numerals,
with the descriptions thereof omitted.

[0072] To the selector 2302, a clock A (312.5kHz) and
aclock B (375kHz), which have different frequencies, are
supplied, and the selector 2302 selects either of the
clocks in accordance with the determination results of
the period determining section 103, and supplies it to the
frequency converting section 2301. Specifically, during
the active video period, the clock A is output, and the
clock B is output during the vertical blanking period.
[0073] In FIG. 24, the structure of the frequency con-
verting section 2301 is shown. Note that any component
elementsin FIG. 24 similar to those in FIG. 2 are denoted
by like numerals, with the descriptions thereof omitted.
A control signal generating section 2401 uses the clock
supplied from the selector 2302 as a reading clock of the
line memory 202. That is, during the active video period,
datais read from the line memory 202 based on the clock
of 312.5kHz, and data is read from the line memory 202
based on the clock of 375kHz during the vertical blanking
period. As a result, a relation between horizontal scan-
ning periods before and after frequency conversion is
shown in FIG. 25. Thus, the number of horizontal scan-
ning periods composing one frame period of the output
video signal becomes an odd multiple of (L+1), whereby
it is possible to achieve the same effect as that of the first
embodiment.

[0074] Notethatitis assumed thatthe fifthembodiment
has the structure in which the clock is switched by the
selector 2302, but the present invention, which is not lim-
ited thereto, may have the structure in which a frequency
of a single clock is changed, as appropriate, usinga PLL,
for example.

[0075] Now, it is known that applying of a black-level
non-image signal to the liquid crystal cells for only a time
period predetermined for each frame prevents blurring
of moving images, which is typical of a hold-type display
element, and enhances a moving image display capabil-
ity of the liquid crystal panel. The difference between the
above-described driving in which the black-level non-im-
age signal is applied to the liquid crystal cells for only a
time period predetermined for each frame and the anti-
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back-transition driving is whether the non-image signal
is a black-level signal or a high-voltage signal. Thus, even
in a case where the black-level non-image signal is ap-
plied to the liquid crystal cells for a time period predeter-
mined for each frame, irregularity of brightness occurs
on the same principle as that of the anti-back-transition
driving, but it is possible to prevent the irregularity of
brightness using the same methods described in/the
above-described embodiments. Thus, the presentinven-
tion can be applied not only to driving of the liquid crystal
panel in OCB mode, but also to driving of a liquid crystal
panel in other modes (for example, TN mode).

INDUSTRIAL APPLICABILITY

[0076] As described above, according to the present
invention, in a case, for example, where anti-back-tran-
sition driving is performed using a liquid crystal panel in
OCB mode, itis possible to minimize increase of a driving
frequency, prevent irregularity of brightness caused by
AC driving of the liquid crystal panel, and reduce cost.

Claims

1. Aliquid crystal display apparatus for displaying video
by driving a liquid crystal panel based on an input
video signal, the liquid crystal display apparatus
comprising:

a liquid crystal panel having a plurality of source
lines and a plurality of gate lines;

generating an output video signal including one
non-image signal, which is to be concurrently
written into pixels on L (L is an integer equal to
or greater than two) gate lines of the liquid crystal
panel, characterised by : a frequency convert-
ing section for inserting the non-image signal
between image signals composing the input vid-
eo signal of each line, and adjusting a number
of horizontal scanning periods of the output vid-
eo signal so that one frame period has (L+1)X
(2N+1) scanning periods (N is an integer); and
a driver for driving the liquid crystal panel based
on the output video signal generated by the fre-
quency converting section, wherein

the frequency converting section increases/de-
creases a number of horizontal scanning peri-
ods included in a vertical blanking period, there-
by adjusting the number of horizontal scanning
periods composing one frame period.

2. The liquid crystal display apparatus according to
claim 1, wherein
the liquid crystal panel is a liquid crystal panelin OCB
mode, and
the non-image signal is a signal for applying a pre-
determined high voltage to aliquid crystal of the liquid



23
crystal panel so as to prevent a back-transition.

The liquid crystal display apparatus according to
claim 1, wherein the non-image signal is a black-
level signal.

The liquid crystal display apparatus according to
claim 1, wherein the frequency converting section
generates the output video signal based on either a
dividing clock number for an adjusting period in a
vertical blanking period or a different dividing clock
number for periods other than the adjusting period
in one frame period.

The liquid crystal display apparatus according to
claim 4, further comprising:

a period determining section for determining
whether or not an image signal supplied to the
frequency converting section corresponds to the
adjusting period, based on a synchronizing sig-
nal synchronized with the input video signal; and
a selector for supplying, to the frequency con-
verting section, either a dividing clock number
for an adjusting period in a vertical blanking pe-
riod or a different dividing clock number for pe-
riods other than the adjusting period in one
frame period, based on results determined by
the period determining section.

The liquid crystal display apparatus according to
claim 4, wherein the adjusting period is a period from
an input of a vertical synchronizing pulse to an end
of a vertical blanking period, and

the liquid crystal display apparatus further charac-
terized by comprising a dividing clock nhumber cal-
culating section for calculating, based on a number
of horizontal scanning periods included in a period
from a start of an active video period to an input of
a vertical synchronizing pulse, a dividing clock
number corresponding to a following adjusting peri-
od.

The liquid crystal display apparatus according to
claim 1, wherein the frequency converting section
increases/decreases a number of horizontal scan-
ning periods included in a period from an input of a
vertical synchronizing pulse to an end of a vertical
blanking period, based on a number of horizontal
scanning periods included in a period from a start of
an active video period to an input of the vertical syn-
chronizing pulse.

The liquid crystal display apparatus according to
claim 1, wherein the frequency converting section
generates an output video signal whose length of
horizontal scanning period, which corresponds to a
timing at which the non-image signal is written into
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pixels of the liquid crystal panel in an adjusting period
included in the vertical blanking period, is equal to
or greater than a length of a horizontal scanning pe-
riod included in periods other than the adjusting pe-
riod of one frame period.

The liquid crystal display apparatus according to
claim 1, wherein the frequency converting section
generates an output video signal whose lengths of
respective horizontal scanning periods are substan-
tially uniform in an adjusting period included in the
vertical blanking period.

The liquid crystal display apparatus according to
claim 1, wherein the frequency converting section
generates an output video signal whose lengths of
respective horizontal scanning periods are gradually
changed in an adjusting period included in the ver-
tical blanking period.

A liquid crystal display apparatus driving method for
displaying video by driving a liquid crystal panel hav-
ing a plurality of source lines and a plurality of gate
lines, based on an input video signal, the method
characterized by:

generating an output video signal including one
non-image signal which is to be concurrently
written into pixels on L (L is an integer equal to
or greater than two) gate lines of the liquid crystal
panel, characterised by :

inserting the non-image signal between im-
age signals composing the input video sig-
nal of each line, and adjusting a number of
horizontal scanning periods of the output
video signal so that one frame period has
(L+1)X(2N+1) scanning periods (N is an in-
teger);

driving the liquid crystal panel based on the
output video signal; and
increasing/decreasing a number of horizon-
tal scanning periods included in a vertical
blanking period, thereby adjusting a number
of horizontal scanning periods composing
one frame period.

The liquid crystal display apparatus driving method
accordingto claim 11, further characterized by gen-
erating the output video signal based on either a di-
viding clock number for an adjusting period in a ver-
tical blanking period or a different dividing clock
number for periods other than the adjusting period
in one frame period.

The liquid crystal display apparatus driving method
according to claim 12, further characterized by:
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making determination, based on a synchroniz-
ing signal synchronized with an input video sig-
nal, whether or not each image signal included
in the input video signal corresponds to the ad-
justing period,;

selecting either a dividing clock number for an
adjusting period or a different dividing clock
number for periods other than the adjusting pe-
riod in one frame period, based on the determi-
nation results; and

generating the output video signal based on the
selected dividing clock number.

The liquid crystal display apparatus driving method
according to claim 12, wherein

the adjusting period is a period from an input of a
vertical synchronizing pulse to an end of a vertical
blanking period, and the method further character-
ized by:

calculating a dividing clock number, based on a
number of horizontal scanning periods included
in a period from a start of an active video period
to an input of a vertical synchronizing pulse, the
dividing clock number corresponding to a follow-
ing adjusting period.

The liquid crystal display apparatus driving method
according to claim 11, further characterized by in-
creasing/decreasing a number of horizontal scan-
ning periods included in a period from an input of a
vertical synchronizing pulse to an end of a vertical
blanking period, based on a number of horizontal
scanning periods included in a period from a start of
an active video period to an input of a vertical syn-
chronizing pulse.

The liquid crystal display apparatus driving method
accordingto claim 11, further characterized by gen-
erating an output video signal whose length of a hor-
izontal scanning period corresponding to a timing at
which the non-image signal is written into pixels of
the liquid crystal panel in an adjusting period includ-
edinthe vertical blanking period is equal to or greater
than a length of a horizontal scanning period in pe-
riods other than the adjusting period in one frame
period.

The liquid crystal display apparatus driving method
accordingto claim 11, further characterized by gen-
erating an output video signal whose lengths of re-
spective horizontal scanning period are substantially
uniform in an adjusting period included in the vertical
blanking period.

The liquid crystal display apparatus driving method
accordingto claim 11, further characterized by gen-
erating an output video signal whose lengths of re-
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spective horizontal scanning period are gradually
changed in an adjusting period included in the ver-
tical blanking period.

Patentanspriiche

1.

Flussigkristallanzeigegerat zum Anzeigen von Vi-
deo durch Ansteuern eines Flissigkristallpanels auf
der Grundlage eines Eingangsvideosignals, wobei
das Flussigkristallanzeigegerat umfasst:

ein FlUssigkristallpanel, welches eine Mehrzahl
von Source-Leitungen und eine Mehrzahl von
Gate-Leitungen aufweist;

Erzeugen eines Ausgangsvideosignals, wel-
ches ein Nicht-Bild-Signal enthalt, welches
gleichzeitig in Pixel auf L (L ist eine ganze Zahl
groRer oder gleich zwei) Gate-Leitungen des
Flussigkristallpanels zu schreiben ist, gekenn-
zeichnet durch:

einen Frequenzwandelabschnitt zum Einfl-
gen des Nicht-Bild-Signals zwischen Bildsi-
gnalen, welche das Eingangsvideosignal
jeder Zeile bilden, und Einstellen einer An-
zahl von horizontalen Scanperioden des
Ausgangsvideosignals, so dass eine Rah-
menperiode (L+1)x(2N+1) Scanperioden
aufweist (N ist eine ganze Zahl); und

eine Ansteuerung zum Ansteuern des Flus-
sigkristallpanels auf der Grundlage des
durch den Frequenzwandelabschnitt er-
zeugten Ausgangsvideosignals, wobei

der Frequenzwandelabschnitt eine Anzahl
von in einer vertikalen Austastperiode ent-
haltenen horizontalen Scanperioden er-
hoht/senkt, wodurch die Anzahl von hori-
zontalen Scanperioden, welche eine Rah-
menperiode bilden, eingestellt wird.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
das Flussigkristallpanel ein Flussigkristallpanel im
OCB-Modus ist, und

das Nicht-Bild-Signal ein Signal zum Anlegen einer
vorbestimmten Hochspannung an einen Flussigkri-
stall des Flussigkristallpanels ist, um einen Ruck-
Ubergang zu verhindern.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
das Nicht-Bild-Signal ein Schwarzpegelsignal ist.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
der Frequenzwandelabschnitt das Ausgangsvideo-
signal auf der Grundlage entweder einer Dividier-
taktzahl fir eine Einstellperiode in einer vertikalen
Austastperiode oder einer verschiedenen Dividier-
taktzahl flir Perioden auer der Einstellperiode in ei-
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ner Rahmenperiode erzeugt.

Flissigkristallanzeigegerat nach Anspruch 4, wei-
terhin umfassend:

einen Periodenbestimmabschnitt zum Bestim-
men, ob sich ein dem Frequenzwandelabschnitt
zugefuhrtes Bildsignal auf die Einstellperiode
bezieht oder nicht, auf der Grundlage eines mit
dem Eingangsvideosignal synchronisierten
Synchronisiersignals; und

einen Auswahler zum Zuflihren zum Frequen-
zwandelabschnitt entweder einer Dividiertakt-
zahl fir eine Einstellperiode in einer vertikalen
Austastperiode oder einer verschiedenen Divi-
diertaktzahl fir Perioden auBer der Einstellpe-
riode in einer Rahmenperiode auf der Grundla-
ge von durch den Periodenbestimmabschnitt
bestimmten Ergebnissen.

Flissigkristallanzeigegerat nach Anspruch 4, wobei
die Einstellperiode eine Periode von einem Eingang
eines vertikalen Synchronisierpulses bis zu einem
Ende einer vertikalen Austastperiode ist, und

das Flussigkristallanzeigegerat weiterhin dadurch
gekennzeichnet ist, dass es einen Dividiertakt-
zahlkalkulierabschnitt zum Kalkulieren einer sich auf
eine folgende Einstellperiode beziehenden Dividier-
taktzahl auf der Grundlage einer Anzahl von in einer
Periode von einem Start einer aktiven Videoperiode
bis zu einem Eingang eines vertikalen Synchroni-
sierpulses enthaltenen horizontalen Scanperioden
umfasst.

Flissigkristallanzeigegerat nach Anspruch 1, wobei
der Frequenzwandelabschnitt eine Anzahl von in ei-
ner Periode von einem Eingang eines vertikalen
Synchronisierpulses bis zu einem Ende einer verti-
kalen Austastperiode enthaltenen horizontalen
Scanperioden auf der Grundlage einer Anzahl von
in einer Periode von einem Start einer aktiven Vi-
deoperiode bis zu einem Eingang eines vertikalen
Synchronisierpulses  enthaltenen  horizontalen
Scanperioden erhéht/senkt.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
der Frequenzwandelabschnitt ein Ausgangsvideosi-
gnal erzeugt, dessen Lange von horizontaler Scan-
periode, welche sich auf ein Zeitintervall bezieht, bei
dem das Nicht-Bild-Signal in Pixel des Flissigkri-
stallpanels in einer in der vertikalen Austastperiode
enthaltenen Einstellperiode geschrieben wird, gro-
Rer oder gleich einer Léange einer horizontalen Scan-
periode ist, welche in Perioden aufler der Einstell-
periode einer Rahmenperiode enthalten ist.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
der Frequenzwandelabschnitt ein Ausgangsvideosi-
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gnal erzeugt, dessen Langen von entsprechenden
horizontalen Scanperiodenim Wesentlichen einheit-
lich in einer in der vertikalen Austastperiode enthal-
tenen Einstellperiode sind.

Flussigkristallanzeigegerat nach Anspruch 1, wobei
der Frequenzwandelabschnitt ein Ausgangsvideosi-
gnal erzeugt, dessen Langen von entsprechenden
horizontalen Scanperioden in einer in der vertikalen
Austastperiode enthaltenen Einstellperiode graduell
geandert werden.

Flussigkristallanzeigegerateansteuerverfahren zum
Anzeigen von Video durch Ansteuern eines Flissig-
kristallpanels, welches eine Mehrzahl von Source-
Leitungen und eine Mehrzahl von Gate-Leitungen
aufweist, auf der Grundlage eines Eingangsvideosi-
gnals, wobei das Verfahren gekennzeichnet ist
durch:

Erzeugen eines Ausgangsvideosignals, wel-
ches ein Nicht-Bild-Signal enthalt, welches
gleichzeitig in Pixel auf L (L ist eine ganze Zahl
groRer oder gleich zwei) Gate-Leitungen des
Flussigkristallpanels zu schreiben ist, gekenn-
zeichnet durch:

Einfigen des Nicht-Bild-Signals zwischen
Bildsignalen, welche das Eingangsvideosi-
gnal jeder Zeile bilden, und Einstellen einer
Anzahl von horizontalen Scanperioden des
Ausgangsvideosignals, so dass eine Rah-
menperiode (L+1)x(2N+1) Scanperioden
aufweist (N ist eine ganze Zahl);

Ansteuern des Flussigkristallpanels auf der
Grundlage des Ausgangsvideosignals; und
Erhdéhen/Senken einer Anzahl von in einer
vertikalen Austastperiode enthaltenen hori-
zontalen Scanperioden, wodurch eine An-
zahl von eine Rahmenperiode bildenden
horizontalen Scanperioden eingestellt wird.

Flussigkristallanzeigegerateansteuerverfahren
nach Anspruch 11, weiterhin gekennzeichnet
durch Erzeugen des Ausgangsvideosignals auf der
Grundlage entweder einer Dividiertaktzahl fiir eine
Einstellperiode in einer vertikalen Austastperiode
oder einer verschiedenen Dividiertaktzahl fir Peri-
oden auler der Einstellperiode in einer Rahmenpe-
riode.

Flussigkristallanzeigegerateansteuerverfahren
nach Anspruch 12, weiterhin gekennzeichnet
durch:

Durchfiihren einer Bestimmung auf Grundlage
eines mit einem Eingangsvideosignal synchro-
nisierten Synchronisiersignals, ob sich jedes im
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Eingangsvideosignal enthaltene Bild-signal auf
die Einstellperiode bezieht oder nicht;
Auswahlen entweder einer Dividiertaktzahl fir
eine Einstellperiode oder einer verschiedenen
Dividiertaktzahl fir Perioden auler der Einstell-
periode in einer Rahmenperiode auf der Grund-
lage des Bestimmungsergebnisses; und
Erzeugen eines Ausgangsvideosignals auf der
Grundlage der ausgewabhlten Dividiertaktzahl.

Flussigkristallanzeigegerateansteuerverfahren
nach Anspruch 12, wobei

die Einstellperiode eine Periode von einem Eingang
eines vertikalen Synchronisierpulses bis zu einem
Ende einer vertikalen Austastperiode ist, und das
Verfahren weiterhin gekennzeichnet ist durch:

Kalkulieren einer Dividiertaktzahl auf der Grund-
lage einer Anzahl von horizontalen Scanperi-
oden, welche in einer Periode von einem Start
einer aktiven Videoperiode bis zu einem Ein-
gang eines vertikalen Synchronisierpulses ent-
halten sind, wobei sich die Dividiertaktzahl auf
eine folgende Einstellperiode bezieht.

Flissigkristallanzeigegerateansteuerverfahren
nach Anspruch 11, weiterhin gekennzeichnet
durch Erhéhen/Senken einer Anzahl von horizon-
talen Scanperioden, welche in einer Periode von ei-
nem Eingang eines vertikalen Synchronisierpulses
bis zu einem Ende einer vertikalen Austastperiode
enthalten sind, auf der Grundlage einer Anzahl von
horizontalen Scanperioden, welche in einer Periode
von einem Start einer aktiven Videoperiode bis zu
einem Eingang eines vertikalen Synchronisierpul-
ses enthalten sind.

Flissigkristallanzeigegerateansteuerverfahren
nach Anspruch 11, weiterhin gekennzeichnet
durch Erzeugen eines Ausgangsvideosignals, des-
sen Lange einer horizontalen Scanperiode, welche
sich auf ein Zeitintervall bezieht, bei welchem das
Nicht-Bild-Signal in Pixel des Flissigkristallpanels in
einer in der vertikalen Austastperiode enthaltenen
Einstellperiode geschrieben wird, gréer oder gleich
einer Lange einer horizontalen Scanperiode in Pe-
rioden aufller der Einstellperiode in einer Rahmen-
periode ist.

Flussigkristallanzeigegerateansteuerverfahren
nach Anspruch 11, weiterhin gekennzeichnet
durch Erzeugen eines Ausgangsvideosignals, des-
sen Langen von entsprechender horizontaler Scan-
periode im Wesentlichen einheitlich in einer in der
vertikalen Austastperiode enthaltenen Einstellperi-
ode sind.

Flissigkristallanzeigegerateansteuerverfahren
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nach Anspruch 11, weiterhin gekennzeichnet
durch Erzeugen eines Ausgangsvideosignals, des-
sen Langen von entsprechender horizontaler Scan-
periode in einer in der vertikalen Austastperiode ent-
haltenen Einstellperiode graduell gedndert werden.

Revendications

Appareil d’affichage a cristaux liquides pour afficher
une vidéo en commandant un panneau a cristaux
liquides sur la base d’un signal vidéo d’entrée, I'ap-
pareil d’affichage a cristaux liquides comprenant :

un panneau a cristaux liquides ayant une plura-
lité de lignes de source et une pluralité de lignes
de grille ;

le fait de générer un signal vidéo de sortie com-
portant un signal qui ne se rapporte pas a une
image, qui doit étre simultanément écrit dans
des pixels sur L lignes de grille (L est un entier
supérieur ou égal a deux) du panneau a cristaux
liquides, caractérisé par : une section de con-
version de fréquence pour insérer le signal qui
ne se rapporte pas a une image entre des si-
gnaux d’'images composant le signal vidéo d’en-
trée de chaque ligne, et ajuster un nombre de
périodes de balayage horizontal du signal vidéo
de sortie de sorte qu’une période de trame ait
(L+1) x (2N+1) périodes de balayage (N est un
entier) ; et

un pilote pour commander le panneau a cristaux
liquides sur la base du signal vidéo de sortie
généré par la section de conversion de fréquen-
ce, ou

la section de conversion de fréquence augmen-
te/diminue un nombre de périodes de balayage
horizontal comprises dans une période de sup-
pression, ajustant ainsi le nombre de périodes
de balayage horizontal composant une période
de trame.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel

le panneau a cristaux liquides est un panneau a cris-
taux liquides en mode OCB, et

le signal qui ne se rapporte pas a une image est un
signal destiné a appliquer une tension élevée pré-
déterminée a un cristal liquide du panneau a cristaux
liquides de maniére a empécher une transition de
retour.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le signal qui ne se rap-
porte pas a uneimage estun signal de niveau de noir.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel la section de conversion



31 EP 1 441 326 B1 32

de fréquence génere le signal vidéo de sortie sur la
base soit d’'un nombre d’horloges de division pour
une période d’ajustement dans une période de sup-
pression verticale soit un nombre d’horloges de di-
vision différent pour des périodes autres que la pé-
riode d’ajustement dans une période de trame.

Appareil d’affichage a cristaux liquides selon la re-
vendication 4, comprenant en plus :

une section de détermination de période pour
déterminer si un signal d’image fourni a la sec-
tion de conversion de fréquence correspond a
la période d’justement ou non, sur la base d’'un
signal de synchronisation synchronisé avec le
signal vidéo d’entrée ; et

un sélecteur pour fournir, a la section de con-
version de fréquence, soit un nombre d’horloges
de division pour une période d’ajustement dans
une période de suppression verticale soit un
nombre d’horloges de division différent pour des
périodes autres que la période d’ajustement
dans une période de trame, sur la base des ré-
sultats déterminés par la section de détermina-
tion de période.

Appareil d’affichage a cristaux liquides selon la re-
vendication 4, dans lequel la période d’ajustement
est une période allant d’'une entrée d’'une impulsion
de synchronisation verticale a la fin d’'une période
de suppression verticale, et

I'appareil d’affichage a cristaux liquides caractérisé
en plus par le fait de comprendre une section de
calcul de nombre d’horloges de division pour calcu-
ler, surlabase d’'un nombre de périodes de balayage
horizontal comprises dans une période allant d’un
début d’une période vidéo active a une entrée d’'une
impulsion de synchronisation verticale, un nombre
d’horloges de division correspondant a une période
d’ajustement suivante.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel la section de conversion
de fréquence augmente/diminue un nombre de pé-
riodes de balayage horizontal comprises dans une
période allant d’'une entrée d’'une impulsion de syn-
chronisation verticale a la fin d’'une période de sup-
pression verticale, sur la base d’'un nombre de pé-
riodes de balayage horizontal comprises dans une
période allant d’un début d’'une période vidéo active
a une entrée de I'impulsion de synchronisation ver-
ticale.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel la section de conversion
de fréquence génére un signal vidéo de sortie dont
la longueur de la période de balayage horizontal, qui
correspond a un minutage auquel le signal qui ne se
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rapporte pas a une image est écrit dans des pixels
du panneau a cristaux liquides dans une période
d’ajustement comprise dans la période de suppres-
sion verticale, est supérieure ou égale a une lon-
gueur d’'une période de balayage horizontal compri-
se dans des périodes autres que la période d’ajus-
tement d’'une période de trame.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel la section de conversion
de fréquence géneére un signal vidéo de sortie dont
les longueurs des périodes de balayage horizontal
respectives sont essentiellement uniformes dans
une période d’ajustement comprise dans la période
de suppression verticale.

10. Appareil d’affichage a cristaux liquides selon la re-

1.

vendication 1, dans lequel la section de conversion
de fréquence géneére un signal vidéo de sortie dont
les longueurs des périodes de balayage horizontal
respectives changent graduellement dans une pé-
riode d’ajustement comprise dans la période de sup-
pression verticale.

Procédé de commande d’un appareil d’affichage a
cristaux liquides pour afficher une vidéo en comman-
dant un panneau a cristaux liquides ayant une plu-
ralité de lignes de source et une pluralité de lignes
de grille, sur la base d’'un signal vidéo d’entrée, le
procédé caractérisé par le fait :

de générer un signal vidéo de sortie comportant
un signal qui ne se rapporte pas a une image
qui doit étre simultanément écrit dans des pixels
sur L lignes de grille (L est un entier supérieur
ou égal a deux) du panneau a cristaux liquides,
caractérisé par le fait: d'insérer le signal qui ne
se rapporte pas a une image entre des signaux
d’'images composant le signal vidéo d’entrée, de
chaque ligne, et d’ajuster un nombre de pério-
des de balayage horizontal du signal vidéo de
sortie de sorte qu’une période de trame ait (L+1)
X (2N+1) périodes de balayage (N estunentier) ;
de commander le panneau a cristaux liquides
sur la base du signal vidéo de sortie ; et
d’augmenter/diminuer un nombre de périodes
de balayage horizontal comprises dans une pé-
riode de suppression verticale, ajustant ainsi un
nombre de périodes de balayage horizontal
composant une période de trame.

12. Procédé de commande d’un appareil d’affichage a

cristaux liquides selon la revendication 11, caracté-
risé en plus par le fait de générer le signal vidéo de
sortie sur la base soit d'un nombre d’horloges de
division pour une période d’ajustement dans une pé-
riode de suppression verticale soit d'un nombre
d’horloges de division différent pour des périodes
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autres que la période d’ajustement dans une période
de trame.

Procédé de commande d’'un appareil d’affichage a
cristaux liquides selon la revendication 12, caracté-
risé en plus par le fait :

de déterminer, sur la base d’un signal de syn-
chronisation synchronisé avec un signal vidéo
d’entrée, si chaque signal d'image compris dans
le signal vidéo d’entrée correspond a la période
d’ajustement ou non;

de sélectionner soit un nombre d’horloges de
division pour une période d’ajustement soit un
nombre d’horloges de division différent pour des
périodes autres que la période d’ajustement
dans une période de trame, sur la base des ré-
sultats de la détermination ; et

de générer le signal vidéo de sortie sur la base
du nombre d’horloges de division sélectionné.

Procédé de commande d’un appareil d’affichage a
cristaux liquides selon la revendication 12, dans le-
quel

la période d’justement est une période allant d’une
entrée d’une impulsion de synchronisation verticale
a la fin d’'une période de suppression verticale, et le
procédé caractérisé en plus par le fait :

de calculer un nombre d’horloges de division,
sur la base d’'un nombre de périodes de balaya-
ge horizontal comprises dans une période du
début d’une période vidéo active a une entrée
d’'une impulsion de synchronisation verticale, le
nombre d’horloges de division correspondant a
une période d’ajustement suivante.

Procédé de commande d’'un appareil d’affichage a
cristaux liquides selon la revendication 11, caracté-
risé en plus par le fait d’augmenter/diminuer un nom-
bre de périodes de balayage horizontal comprises
dans une période allantd’une entrée d’une impulsion
de synchronisation verticale a la fin d’'une période
de suppression verticale, sur la base d’'un nombre
de périodes de balayage horizontal comprises dans
une période du début d’'une période vidéo active a
une entrée d’'une impulsion de synchronisation ver-
ticale.

Procédé de commande d’un appareil d’affichage a
cristaux liquides selon la revendication 11, caracté-
risé en plus par le fait de générer un signal vidéo de
sortie dont la longueur d’'une période de balayage
horizontal correspondant a un minutage auquel le
signal qui ne se rapporte pas a une image est écrit
dans des pixels du panneau a cristaux liquides dans
une période d’ajustement comprise dans la période
de suppression verticale est supérieure ou égale a
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17.
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une longueur d’'une période de balayage horizontal
dans des périodes autres que la période d’ajuste-
ment dans une période de trame.

Procédé de commande d’un appareil d’affichage a
cristaux liquides selon la revendication 11, caracté-
risé en plus par le fait de générer un signal vidéo de
sortie dont les longueurs d’une période de balayage
horizontal respective sont essentiellement unifor-
mes dans une période d’ajustement comprise dans
la période de suppression verticale.

Procédé de commande d’un appareil d’affichage a
cristaux liquides selon la revendication 11, caracté-
risé en plus par le fait de générer un signal vidéo de
sortie dont les longueurs d’une période de balayage
horizontal respective changent graduellement dans
une période d’ajustement comprise dans la période
de suppression verticale.
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