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modulated carrier signal, and said frequency- modulated carrier signal is
pulse-width-modu- Method of encoding a recording signal, record      lated
by a digital signal. carrier provided with a recording signal encoded
The further signal formed by the digital signal. in accordance with the
method, apparatus for    5    may be a digitized audio signal but also a
data carrying out the method, and apparatus for repro-    signal for, for
example, a game computer. ducing a signal encoded in accordance with the
Alternatively,the digital signal may be a digital method.
time-compressed audio signal, for example for- The invention relates to a
method of encoding a   use in combination with a still.picture". Then it is
recording signal comprising a  composite colour  10 possible to scan this
still picture- repeatedly, the video signal and a further signal in a
transmission  sound being reproduced in expanded form so as system  for
recording and reproducing said          to gain playing time. -recording
signal on a record carrier, in. particular  - .The  invention is based on
the insight that an optically readable disc-shaped record carrier, a
although said article states that the addition of the carrier signal having
a frequency in the range of   15   frequency-modulated carrier waves of
compara- 6.5.-9.3 MHz being frequency-modulated by the       tively narrow
bandwidth is problematic, it has composite colour video signal.      . - -
been found  possible to accommodate a digital. The invention also relates
to a record carrier     audio signal of comparatively large bandwidth
provided with  a recording signal encoded in         because: accordance
with-the method, an apparatus for   20    -the digital audio signal can be
accommo- carrying out the method, and an apparatus for        dated in the
frequency band below the neces- reproducing a signal encoded in accordance
with      sarily present first-order lower side band of the the method.
modulated video carrier, so that crosstalk of the Such a method, record
carrier and apparatus        audio signal into the video signal can be
limited, are inter alia known from the article "System    25    -the
second-order lower side band and poss- coding  parameters,.. mechanics and
electro-    . . ibly a higher-oder lower side band of the modu- mechanics
of the reflective video disc player" by    lated video carrier, which
cannot be filtered out in P. W. Bogels, published in "IEEE Transactions on
advance because it is caused by inter alia the Consumer Electronics",
November 1976, pages          pulse-width modulation and lies within the
fre- 309-317, which publication is herewith incor-   30   quency spectrum
of the digital audio signal, need porated by reference, wherein said
further signal    not be disturbing because a digital signal is more is an
audio signal taking into account possible      immune to disturbances by
analogue signals of crosstalk of audio information into video infor-
comparatively low amplitude, mation, possible crosstalk of, -in particular,
lower   -the intermodulation components need not be side bands of the
modulated video information    35   disturbing because the relative
amplitude of the into the audio information, and disturbing effects
digital signals may - be comparatively small as a result of
cross-modulation products, it has     because a substantially smaller
signal-to-noise been found that the audio information can be         ratio
is permissible with digital signals than with accommodated in the form of
two carrier waves       analogue signals. modulated with the audio
information and having    40  It is noted here that it is possible to
accommo- frequencies-which have been selected  carefully in    date a
digital signal representing digital data relation to the video
carrierfrequencies. For NTSC   instead of a digital signal representing
analogue the frequencies selected for these two carrier       audio. waves
are 2.3 MHz and 2.8 MHz and that selected  -     The method in accordance
with the invention for the video carrier wave is 8.1 MHz (black-level    45
may further be characterized in that the further frequency).         signal
comprises a series of digital words with a The known  method, 'record
carrier and           repetition frequency of 44.1 KHz, which is sub-
apparatus provide an excellent video reproduc-       jected to EFM
(eight-to-fourteen modulated) mod- tion quality and an acceptable audio
reproduction    ulation prior to recording. This method is advan- quality.
It is the object of the invention to provide    so   tageous because EFM
modulation is particularly a method of the type mentioned in the opening
immune to disturbances and the modulation thus paragraph, a record carrier
'provided with a         defined is the modulation used in "compact-disk-
recording.signal encoded in accordance with the      digital-audio"
players-which 'are  made  by method, an  apparatus for carrying out the
various manufacturers-so that it is a combined method, and an apparatus for
reproducing - a    55   audio-video player which can be constructed in a
signal encoded in accordance with-the method, - --    simple -manner and
the commercially available by means of which an improved audio reproduc-
integrated circuits for EFM modulation can be tion quality can be achieved
inter alia if the further  utilized in a player for reproducing a recording
signal is an audio signal. To this end the method-   signal encoded in-
accordance with this method. in accordance with the invention- is
characterized    6o  'For a definition of EFM modulation reference is in
that the further signal is a digital signal corm-  made to "Philips
Technical - Review", Vol. 40, Prising a bit stream of data bits which can
each     1982., No. 6, the entire issue but in-particular assume a limited
number of discrete values,         pages 157-164, which - entire: issue is
herewith which digital signal occupies a frequency band       incorporated
by reference.    -  -  - below the first-order side. band. of
the-frequency-   65  A further characteristic feature of a method in 3    
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invention is that prior to        For the same reasons, but now for use
with the recording the digital signal is passed through a    NTSC standard
instead of the PAL standard, this low-pass filter having, a cut-off
frequency in the  method may further be characterized in that the range
from 1.5 to 2 MHz. This reduces possible.     composite colour video signal
is an NTSC colour cross-talk of the digital audio signal into the video
5    video signal, and the first and the second ref- signal. This bandwidth
reduction is found to have   erence frequency are derived from a third ref-
no -adverse effect on the audio reproduction        erence frequency of
nx4.232518 MHz (n= 1,2,3,4 quality.
...), the second reference frequency being derived In order to minimize
crosstalk and intermodula-   from said third reference frequency by
dividing tion effects it is advantageous in a method. in   10   said third
reference frequency by nx269. accordance with the invention that prior to
The invention is also embodied in a record- recording the digital signal is
passed through a    carrier provided with a recording signal encoded
low-frequency  pre-emphasis filter in which        in accordance with the
inventive method, This signals of a frequency below a cut-off frequency
record carrier is characterized by a track pattern of are pre-emphasized
relative to signals of a fre-   75   optically detectable areas which
alternate with quency above the said cut-off frequency and, after
intermediate areas, which areas have a mutual read-out, are passed through
a filter which is      spacing in the track direction which is modulated
complementary thereto. This step is based on the    in conformity with the
instantaneous period of the recognition that for low frequencies more
inter-   frequency-modulated composite colour video ference occurs than for
high frequencies owing to   20   signal and a length relative to the
adjacent inter- the use of, in particular, a helium-neon laser. This
mediate areas which can assume substantially at pre-emphasis provides a
maximum reduction of        least two distinct discrete values, the digital
signal the digital signal.                                 being encoded in
the sequence of said distinct With respect to the cut-off frequency this
values. method may further be characterized in that cut-   25  The
invention is also embodied in an apparatus off frequency of the
low-frequency pre-emphasis    for carrying out the inventive method. This
filter is situated in the range from 100 kHz to     apparatus is
characterised in that it comprises an 1 MHz. This cut-off freqency then
corresponds to    FM-modulator for modulating a composite colour the
frequency where the spectrum of the EFM         video signal on a carrier
wave having a frequency modulation has a maximum.                     30
in the range of 6.5-9.3 MHz and a pulse-width For the reproduction of
EFM-coded signals         modulator for the pulse-width modulation of said
stringent requirements are imposed on the           frequency-modulated
carrier signal by a digital accuracy of the necessary clock signals. The
same   signal comprising a bit stream of data bits which applies to the
horizontal synchronizing signals of  -can each assume a limited number of
discrete the video signal, which control the speed of the    35   values,
which digital signal occupies a frequency turntable thus influencing the
frequency of the     band below the first-order sideband frequency- audio
signal being reproduced. Therefore, it is  .  modulated carrier signal.
advantageous in a method in accordance with the       A preferred
embodiment of this apparatus may invention  that during reproduction  of
the        further be characterized in that the pulse-width recorded signal
a first reference frequency, which    40   modulator is preceded by an EFM
modulator. is related to the said repetition frequency of        In order
to limit the bandwidth of the digital 44.1 kHz, is generated for the
decoding of the      signal this preferred embodiment is further digital
signal, that a second reference frequency   characterized in that a
low-pass filter having a cut- for the processing of the composite colour
video    off frequency in the -range from 1.5 to 2 MHz is signal, which
second reference frequency is   45   arranged between the EFM-modulator and
the related to the horizontal synchronizing frequency   pulse-width
modulator. of said video signal, is generated, and that said
Alternatively, this apparatus in accordance with -first and second
reference frequencies are both    the invention may further be
characterized in that derived from a third reference frequency. In this
the pulse-width modulator is preceded by a low- way it can be achieved that
the second reference   so   frequency pre-emphasis filter in which signals
of frequency is sufficiently accurate and is related to  a frequency lower
than the cut-off frequency are the first reference frequency in a
sufficiently     emphasized relative to signals of a frequency accurate
manner.                                   higher than said cut-off
frequency. In this respect In order to meet the stringent accuracy require-
it is advantageous if' the cut-off frequency of the ments and to enable the
first and second ref-   55   low-frequency pre-emphasis filter is situated
in erence frequencies to be generated in a simple      the range from 100
kHz to 1 MHz.   -    - manner, the- method in accordance with the
Alternatively, the apparatusin accordance with invention is further
characterized in that the com  the invention may be characterized in that
there posite colour video signal is a PAL colour video    are provided
means for producing the second- signal, the. first and the second reference
fre-   60   order lower side-band component of the modu- quency are derived
from the third reference fre-    lated composite colour video signal. In
this-way quency of nx4.234375 MHz (n=1, 2,3,4, ...), the     the influence
of this component is reduced by the- second reference frequency being
derived from       use of a technique, known per se, which is the-third
-reference frequency by dividing 'said   described inter alia in United
States Patent Speci- third reference by nx271.                     65
fication No. 4,332,342 (PHN 9132), which Patent 4 .   
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herewith incorporated by ref-       may be impaired. Depending on the
magnitude of erence             -                                  the
error the method described  sometimes The invention is also embodied in an
apparatus      cannot be utilized. An apparatus in accordance for
reproducing a signal encoded by the inventive    with the invention in
which no time shift occurs in method and such apparatus is characterized in
5    generating the first and second reference fre- that it comprises and
FM-demodulator -for            quencies may further be characterized by a
video- recovering the composite colour video signal and      time-base
signal separating circuit for extracting a a pulse-width demodulator -for
'recovering the   -    'video-time-base signal from  the demodulated
digital signal.        - -                            colour video signal,
a phase-comparator circuit A preferred embodiment of this apparatus in   io
for comparing the video-time-base signal with the accordance with the
invention is characterized-in    video-time-base reference signal and
supplying a that the pulse-width demodulator is followed 'by     control
signal as a function. of the phase differ- an EFM-demodulator.           -
ence, a speed-control circuit for controlling the This apparatus may
further by characterized in      speed of transport of the record carrier
as a that the pulse-width demodulator is followed by a    15   function of
said control signal in order to eiimi- high-frequency pre-emphasis filter
in which          nate  video-time-base  errors, a controllable signals of
a frequency above a cut-off frequency      oscillator circuit for supplying
a signal which is are emphasized -relative to signals of a frequency
related to a repetition frequency of the digital below said cut-off
frequency.                         signal, and a control loop for locking
said With respect to said cut-off frequency this   20    oscillator circuit
to a data-time-base signal which embodiment may further be characterized in
that       is derivable from the digital signal. the cutoff frequency of
the high-frequency pre-         By controlling the drive in such a way that
the emphasis filter is situated in a range from 100 kHz   video time base
is correct, the digital signal will to 1 MHz.
also be available with a highly stable time base With respect to the
generation of - reference    25   and the first reference frequency can be
derived frequencies this apparatus may further be charac-     directly from
the digital signal. terized by a first circuit for supplying a first.
If according to the invention a digital signal is reference frequency which
is related to a fre-        sampled with a sampling frequency of 44.1 kHz
quency of 44.1 kHz for the decoding of the digital    and a word length of
2x16 bits (16 bits per stereo signal, a second circuit for supplying a
second-  30   channel) is subjected to EFM  modulation and reference
frequency which is related to the hori-     accommodated in the lower band
of the analog zontal synchronizing frequency of said video          video
signal, it is found that in the case of an signal, and a frequency
generator which supplies      NTSC video disc the analog FM audio signals
can a third reference frequency to which the first and    be maintained, so
that such video discs can also second reference frequencies are locked.
35    be played on video-disc players which are not For the  reproduction
of PAL-signals this          equipped with a reproducing circuit for
digital apparatus may further be characterized iii that the   signals.
However, in the case of PAL video discs it frequency generator tuned -to. a
frequency of         is found  that the  available  bandwidth  is
nx4.234375 MHz (n=1, 2,3, 4,)  and the second       inadequate to
accommodate both the analog FM circuit produces the second reference
frequency    40   audio channels and one digital EFM channel with by
dividing the third reference frequency by          a sampling frequency of
44.1 kHz and a word nx271.
length of 2x16 bits. If the analog FM  audio For the reproduction  of
NTSC-sigals this          channels must-now be maintained for the sake of
apparatus may further be characterized in-that the-  compatibility, a
digitally encoded audio signal can 'frequency generator is tuned to a
frequency of       beaccommodated only if the bandwidth is limited
nx4.232518 MHz (n=1, 2,3, 4, ...) and the second      drastically.
- circuit produces the second reference frequency         Inthis respect
the method in accordance with- by dividing the--third reference frequency
by         the invention may be characterized in that the nx269.
further signal comprises a sequence of 2x12 bit When this method of
'generating the second    50    digital words, 8 words of 2x 12 bits being
grouped and third reference frequencies is used during        into frame
and being subjected to EFM modula- recording the first reference frequency
is locked     tion prior to recording.          -  - to the second
reference frequency by employing a        An advantage of this method is
that commer- common frequency reference. During reproduc-      cially
available ICs for EFM demodulation and tion the two frequencies are then
recovered-by    55  "error correction may be-used in unmodified form.
frequency division. Since the specified second       Indeed; in the case of
EFM modulation in accord- reference frequency can never be recovered
- ance with the Compact Disc standard 6 words of exactly by division, an
error arises which can be  -  2x16 bits are-arranged as frames which are
EFM compensated for by introducing- a compensating        modulated. These
frames may then accommo- frequency-error during recording. This compen-
60    date 8 words of 2x12 bits. sating frequency-error, however,
-accumulates         This method in accordance with the invention which
leads to a time shiftof the audio signal with   may be characterized
further in that the 2x12-bit respect to the video signal, so that the 'lip
digital words in said sequence have a repetition -   synchronism" (the
synchronism  of the sound         frequency of 32 kHz.       -        - -
- with the lip movements of persons in the picture)    65  The invention
will now be described in more    
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example, with reference to the    which the carrier is pulse-width
modulated is drawings, in which:                                 plotted,
showing the influence on the picture as a Figure 1 schematically shows the
principal        function of the frequency. The graph shows that components
of the spectrum of the frequency-        this influence remains fairly
constant up to modulated carrier signal for a video signal in    5
approximately 1.5 MHz and increases above this conformity with the PAL
standard,                   frequency; It follows from the graph that
pulse- Figure 2 schematically shows the principal        width modulation
may be applied with a maxi- components of the spectrum of the frequency-
mum  signal level when this signal is passed modulated carrier signal for a
video signal in      through a low-pass filter having a cut-off fre-
conformity with the NTSC standard.             10   quency in the range of
from 1.5 to 2 MHz. Figure 3 is a graph indicating the relative level   In
optical recording the He-Ne laser gives rise to of a pulse-width modulation
of the frequency-       a degraded signals-to-noise ratio at low frequen-
modulated carrier signal, for which level visible   cies. Since for the
coding method in accordance interference occurs in the reproduced video
with the invention a comparatively weak signal picture, as a function of
the frequency,       15   strength of the digital audio signal is
desirable, it Figure 4 shows the frequency diagram of a low-    is
advantageous to emphasize the signal strength frequency pre-emphasis
filter,                      for low frequencies in comparison with the
signal Figure 5 shows the spectrum  of the EFM-           strength for
higher frequencies. A suitable cut-off modulated digital signal after
having passed        frequency  is  situated  in  the  range  of through
the low-pass filter and the low-frequency   20   100 kHz-1 MHz, in
particular at 500 kHz, because pre-emphasis filter,
at 500 kHz the EFM spectrum exhibits a maximum Figure 6 shows an apparatus
for encoding a         and rolls off below this frequency. recording signal
in accordance with the invention,    Figure 4 shows the frequency diagram
of a Figure 7 shows an apparatus for reproducing a     suitable
low-frequency pre-emphasis filter. The recording signal encoded by the
apparatus using    25   cut-off frequency is situated at 500 kHz. Below
this the inventive method,                               frequency the
signal strength is boosted by 6 dB/ Figure 8 shows some diagrams to
illustrate the     octave, which is easy to achieve. The cross-over
operation of the pulse-width modulator used in      frequency at which the
characteristic becomes flat the apparatus shown in Figure-6,
again (in the present case for example at approxi- Figure 9 is an
alternative to the apparatus    30    mately 32 kHz) is determined by the
pre-emphasis shown in Figure 7, and    -                          level for
low frequencies, which level is dictated Figure 10 is an alternative to a
part of the       by the limit of visibility (Figure 3) and its possible
apparatus shown in Figure 9.    .                   influence on control
systems such as the radial Figure 1 shows the spectrum of a PAL-video
-tracking. In the present example the pre-emphasis signal- which is
frequency modulated on a    35   is approximately 23 dB.. 7.1 MHz carrier
(frequency in the case of modula-      Figure 5 shows the resulting
EFM-spectrum tion by the black level of the video signal), where  after
low-pass filtering with a cut-off frequency of lo is the principal
component which represents the  1.75 MHz and after the passage through a
low- frequency as a function of the amplitude of the     frequency
pre-emphasis filter having a. charac- video signal, I, is the first-order
lower side-band,   40   teristic as shown in Figure 4. This spectrum rises
also referred to as the chroma band, which is-     -gradually with
approximately 23 dB up to 500 kHz, situated at 4.43 MHz from the principal
com-        after which the low-frequency pre-emphasis filter ponent 10,
4.43 MHz being the frequency of the      ensures that the spectrum remains
substantially chrominance carrier in the video signal, and 12 is  constant
down to very low frequencies. This the second-order side band which is
mirror-   45   spectrum thus obtained can be accommodated in inverted
relative to the frequency zero point and   the frequency band below the 1,
component which is situated at a distance of 8.86 MHz from    (Figures 1
and 2) without any significant the zero point. In the known apparatus two
fre-     problems, whilst in the case of an NTSC-signal quency-modulated
audio carriers of 0.683 and       the two audio FM-carriers can be
maintanined, so 1.066 MHz areadded to this signal.          so   that it is
possible to manufacture a record carrier Figure 2 shows the spectrum of an
NTSC video      with both digital audio and FM-audio, which can signal
which is frequency-modulated on a carrier    be read on both types of
player.    - wave of 8.1 MHz (frequency in the case of modu-       In
Figure 4 a broken line represents a frequency lation by the black level of
the video signal).. Since  roll-off for frequencies lower than, for
example, -in an NTSC-signal the chrominance carrier has. a    55  .5 kHz,
which may be useful in order to prevent the frequency of 3.58 MHz, the
lower side bands [err]      various low-frequency control systems from
A and 12 are now spaced at distances of 3.58 and      being disturbed. -
7.16 MHz, respectively. In the known. apparatus        Figure 6 shows an
apparatus for encoding a the audio signals are added as FM-carriers at 2.3
recording signal in accordance with the invention. and 2.8 MHz .
60   It comprises an input 1 for receiving a composite Figure 3 shows the
results of a measurement of     video signal. By means of a sync-separator
2 a the effect of a pulse-width modulation of the       signal of a
frequency ([err]) equal to the frequency carrier which is frequency
modulated by the video   for the horizontal synchronizing signals in the
signal (in the present case. PAL) on the picture    composite video signal
is extracted, which is quality. The relative amplitude of the signal with
65   applied to a-frequency generator 3 which corn- 6   
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14 prises, for example, a phase-locked loop. This      filter having a
cut-off frequency situated between frequency generator 3 supplies a signal
of a        the frequency bands occupied by these signals. frequency f1 for
the processing of the digital audio  The digital audio signal thus obtained
is passed signal, in the- present example a signal of a       through a
high-frequency pre-emphasis filter 16 frequency of 4.2336 MHz (=96x44.1
kHz; 44.1 kHz    5    which is complementary to the low-frequency being the
sampling frequency of the analogue        pre-emphasis filter 8 (Figure 6)
and subsequently audio signal). Moreover, the composite-video         it is
converted into an analogue signal by means signal is applied to an
FM-modulator 4,for        of a circuit 18' comprising an EFM-demodulator
example a voltage-controlled oscillator which is  and 'a
digital-to-analogue converter, the signal controlled by the video signal.
Subsequently, the    to   processing -being synchronized by a reference
FM-signal is fed to a device 9 which in a manner    frequency. The circuit
18 may be as described in -known per se records'the FM-signal on  a record
the aforementioned issue of "Philips Technical - carrier, in- particular a
video disc, by means of a  Review" and- may' comprise ' IC's which are
laser.                         -                    commercially available
under the type numbers The analogue audio signal-is applied to the    15
SAA 7000, SAA 7020, SAA 7030, MAB 8410, TDA signal processing unit 6, which
inter alla corn-     1540 and Random  access memory 6116. The prises an
analogue-digital -converter and an EFM-    analogue audio signal (in stereo
version) is then modulator, and which may be 'of a type 'as
available on output 19. The output signal of the described in the -article
in "Philips Technical      player 17 is also applied to an FM-demodulator
Review" mentioned in the introductory part. This   20   19, whose output
signal is transferred to an processing unit receives the signal of the fre-
output 21 via a syncseparator circuit 20. The quency [err]=4.2336 MHz from
the generator 3 for       extracted synchronizing signal, the horizontal
synchronizing the signal processing. The EFM-       synchronizing signal of
frequency [err], is applied to modulated signal is subsequently passed
through      a motor control. circuit 22, which controls the a low-pass.
filter 7 having a cut-off frequency of   25   speed of the player 17 in
such a way that the 1.75 MHz and through a low-frequency pre-
frequency [err] corresponds to a reference fre- emphasis filter 8 having a
characteristic as shown   quency f2 within narrow limits. in Figure 9 and
is then applied to a pulse-width      In principle, the reference
frequencies [err] and [err] control input of the FM-modulator 4. In its
sim-     may be supplied by two separate generators. plest form this
pulse-width control is obtained by.   3o    However, this is problematic
because stringent addition prior to limiting, which will be explained
requirements must be imposed on the stability with reference to Figure 8.
-               and the mutual relationship of these two ref- Figure 8a
shows a. signal, in the present case a   erence frequencies. This may be
solved by deriv- sinewave signal, representing the frequency-         ing
the two frequencies from  one reference modulated composite video signal.
Figure 8b   35   oscillator 23 using frequency division, so that the shows
a digital signal having a frequency lower      phase-locked loops, which
are not stable enough, than the frequency of the video signal a and
may be dispensed with. having a lower amplitude. Figure 8c shows the
- In the embodiment shown in Figure 7 the sum of these two signals.. If
after suitable amplifi-'  oscillator 23 is tuned directly to the frequency
[err] cation this signal is limited, a signal as shown in   40   and f2 is
obtained by dividing the frequency [err] by Figure 8d is 'obtained. This
signal is a square-    means of a divider stage 24. For PAL the fre- wave
signal with a- repetition frequency corre-      quency f2 must be 15.625
kHz, whilst [err]must be sponding to the instantaneous frequency of the
4.2336 MHz (96 times the sampling frequency of frequency-modulated video
signal and a relative      44.1 kHz) within specific tolerances when said
ICs pulse-width corresponding to the digital signaIf-   45  are used. It
has been found that this is possible by this signal d controls a laser
which inscribes an   -  tuning the oscillator to 4.234375 MHz and dividing
optically readable disc 10, this results-in a pattern  it by 271, so that
f2 has exactly the correct value as shown in Figure 8e, comprising a track
13 of      and [err] has a deviation of 2.[err], which is accept- optically
detectable areas 11 of a length corre-     able for the reqired
reproduction quality.. sponding to the pulses in the signal shown in   50
For NTSC acceptable values are obtained by Figure 8d and intermediate areas
12.                 using  an  oscillator 23 which is tuned  to In order to
compensate for the second order      4.232518 MHz and a divider 24, which
divides by lower sideband 12 a compensation circuit 14 may      269. A
deviation of [err] for the frequency [err] is be added. to the. pulse-width
modulator, for       then found. example - a circuit  as described  in
US-A-    55  However, the slight deviations of these frequen- '4,322,342.
-                          cies may give  rise to a 'timing error in the
Figure 7 shows an example of an apparatus for      decoding of the audio
signal. Indeed, when the decoding a signal which has been encoded by
digital signal is decoded with a different fre- ' means of the apparatus
shown in Figure 6; The       quency than that with which it has been
encoded, first-mentioned apparatus comprises a player 17   60   a timing
error arises which accumulates in repro- which reads the record carrier..
The output signal      duction. This may be compensated for by intro- is
applied to a low-pass filter 15 which functions   ducing a corresponding
timing error -during as  pulse-width demodulator. Indeed, the signal
encoding, for example by means of a sampling- shown in .Figure 8a can be
filtered out of the      frequency conversion. However, during recording
signal shown in Figure 8d by means of a low-pass   as  this compensation
results in a time shift between    
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which increases as the       accommodated in the lower band of the analog
length of the recording increases. If this shift   video signal, it is
found that in the case of an exceeds specific limits, this becomes
perceptible -  NTSC video disc the analog FM audio signals can during
reproduction in that the picture and sound   be maintained, so that such
video discs can also are no longer in "lip synchronism" i.e. the sound   5
be played on video disc players which are not uttered by- a' person
is-visibly non-synchronous,   -    equipped with a reproducing circuit for
digital 4 with the lip movements. An alternative which        signals.
However, in the case of PAL video discs it does not give rise to this
problem, is to rigidly:  is found that the available bandwidth is not
interlock the-two reference frequencies [err] and[err].   adequate to
accommodate both the analog FM required during recording without
compensation    10  audio channels and a digital EFM channel with a and to
use the apparatus shown in Figure 9 during   sampling frequency of 43.1 kHz
and a word length reproduction.  In  contradistinction  to. the       of
2x16 bits. If the analog audio channels must apparatus-- shown in Figure 7,
this apparatus       now be maintained for the sake of compatibility, a
generates the reference frequency f2 directly by --  digitally encoded
audio signal can be accommo- means of an ocillator 26, the generation not
being    15   dated only if the bandwidth is limited drastically. locked to
the generation of the reference fre-      A first limitation may then be a
limitation of the quency f2, and the reference frequency [err] is
word length of the digital words. A limitation to generated. by a
controllable oscillator 27, which   2x12 bits is then very attractive
because this via comparator 25, for example a phase com-         permits
the commercially available ICs for EFM parator, is locked to a reference
derived from the    20   demodulation and error correction to be used in
digital signal. A possibility of achieving this inter-  unmodified form.
Indeed, in the case of EFM lock is obtained  by modifying  the circuit
modulation in accordance with the Compact Disc described on page 155.
Figure 3 of -the issue-of    standard 6 words of 2x16 bits ae grouped into
"Philips Technical Review" mentioned in the         frames and which are
EFM modulated. These introductory part, in which in the case of Com-   25
frames can then accommodate 8 words of 2x12 pact-Disk-Digital-Audio the
demodulated digital     bits. If in existing ICs the various clock
frequencies signal is shifted in a -register in-the rhythm in   are reduced
in conformity with a sampling fre- which it is received and is shifted out
of this     quency of 32 kHz, i.e. reduced by a factor of 32/ register by
means of a constant clock signal, so    44.1, it is possible to accommodate
a digital audio that the time base is restored. A signal which is a    30
signal (or other signal) of 2x 12 bits with a meausre of the degree of
filling of the register is  sampling frequency of 32 kHz in the lower video
then a measure of the synchronism between the       band of PAL video discs
whilst maintaining two rhythm of reception- of the digital signal and the
analog FM audio channels and with the possibility constant clock signal, by
means of which signal    of using standard EFM demodulation circuits. the
disk-drive motor is controlled.  This modifi-   35     - cation to said
principle for use in the apparatus   Claims shown in Figure 9 is shown in
Figure 10 The EFM- modulated digital audio signal is applied to a        1.
A method of encoding a recording signal demodulator 28 whose output signal,
which is-the    comprising a composite colour video signal and a
demodulated digital signal, is shifted into a shift   40   further signal
in a transmission system  for register 29 in the rhythm with which it is
received,  recording and reproducing said recording signal said signal
being taken from this register in the  on the record. carrier, in
particular an optically rhythm of the controlled oscillator 27. A signal S
----  readable disc-shaped record carrier, a carrier which is a measure of
the degree of filling of the  signal having a frequency in the range of
register 29 controls the oscillator 27, so that the    45   6.5-9.3 MHz
being frequency-modulated by the output of the digital signal is in
synchronism with  composite colour video signal, characterized in the
input. In this way the signal [err] on the output of  that the further
signal is a digital signal compris- the oscillator 27 is in synchronism
with the digital  ing a bit stream of data bits which can each audio
signal.      - -                             assume a limited mumber of
discrete values; Instead of subjecting a digital audio signal to   50
which digital signal occupies a frequency band EFM modulation and
subsequently storing it on       below the first order side band of the
frequency- -the disc, it is possible to subject other digital data
modulated carrier  signal, and said frequency- toEFM modulation and store
them for example as      modulated carrier signal is pulse-width-modu- data
signals for a video-game computer. Alterna-    lated by the digital signal.
tively, it  is possible to store time-compressed  55  2. A method as
claimed in claim 1, characterized speech in combination with still-
pictures.. The   in that the further signal comprises a series of EFM
spectrum has -a capacity -of 1.5 Mbit/sec.,     digital words with a
repetition frequency. of speed reproduction of a satisfactory quality being
44.1 kHz, which is subjected to EFM-modulation possible with 50 kbit/sec.
In combination with still       -prior to recording. pictures a
playing-time extension by a-factor 30 is   60  3. A method as claimed in
Claim 2, charac- then attainable.          -                terized in-
that prior to recording the digital signal If in accordance with the
invention a digital    is passed through a low-pass filter with a cut-off
signal with a sampling frequency of 44.1 kHz and    frequency in the range
from 1.5 to 2 MHz. a word length of 2x16 bits (16 bits per stereo        4.
A method as claimed in Claim 1, 2 or 3, channel) is subjected to EFM
modulation and   65   characterized in that prior to recording the digital
8    



11                  0118  936                       12 the picture and
sound which increases as the.     accommodated in the lower band of the
analog length of the recording increases. If this shift   video signal, it
is found that in the case of an exceeds specific limits, this becomes
perceptible  NTSC video disc the analog FM audio signals can during
reproduction in that the picture and sound,  be maintained, so that such
video discs can also are no longer in "lip synchronism" i.e. the sound,   5
be played on video disc players which are not uttered by a person is
visibly non-synchronous     equipped with a reproducing circuit for digital
with the lip movements. An alternative which       signals. However, in the
case of PAL video discs it does not give rise to this problem, is to
rigidly  is found that the available bandwidth is not interlock the
two-reference frequencies [err] and [err]    adequate to accommodate both
the analog FM required during recording without compensation   10    audio
channels and a digital EFM channel with a and to use the apparatus shown in
Figure 9 during  sampling frequency of 43.1 kHz and a word length
reproduction.  In  contradistinction  to. the       of 2x16 bits. If the
analog audio channels must apparatus- shown in Figure 7, this apparatus
now be maintained for the sake of compatibility, a generates the reference
frequency f2 directly by   digitally encoded audio signal can be accommo-
means of an ocillator 26, the generation not being    is   dated only if
the bandwidth is limited drastically. locked to the generation of the
reference fre-      A first limitation may then be a limitation of the
quency f2, and the reference frequency [err] is        word length of the
digital words. A limitation to generated by a controllable oscillator 27,
which    2x12 bits is then very attractive because this via comparator 25,
for example a phase com-        permits the commercially available ICs for
EFM parator, is locked to a reference derived from the    20   demodulation
and error correction to be used in * digital signal. A possibility of
achieving this inter-  unmodified form. Indeed, in the case of EFM lock is
obtained  by  modifying  the circuit         modulation in accordance with
the Compact Disc described on page 155. Figure 3 of the issue:of
standard 6 words of 2x16 bits are grouped into "Philips Technical Review"
mentioned in the         frames and which are EFM modulated. These
introductory part, in which in the case of Corn-   25   frames can then
accommodate 8 words of 2x12 pact-Disk-Digital-Audio the demodulated digital
bits. If in existing ICs the various clock frequencies signal is shifted in
a register in -the rhythm -in   are reduced in conformity with a sampling
fre- which it is received and is shifted out of this      quency of 32 kHz,
i.e. reduced by a factor of 32/ register by means of a constant clock
signal, so    44.1, it is possible to accommodate a digital audio that the
time base is restored. A signal which is a    30   signal (or other signal)
of 2x12 bits with a meausre of the degree of filling of the register is
sampling frequency of 32 kHz in the lower video then a measure of the
synchronism between the        band of PAL video discs whilst maintaining
two rhythm of reception of the digital signal and the   analog FM audio
channels and with the possibility constant clock signal, by means of which
signal      of using standard EFM demodulation circuits. the disk-drive
motor is controlled. This modifi-   35 cation to said principle for use in
the apparatus   Claims shown in Figure 9 is shown in Figure. 10. The EFM-
modulated digital audio signal is applied to a         1. A method of
encoding a recording signal demodulator 28 whose output signal, which is
the     comprising a composite colour video signal and a demodulated
digital signal, is shifted into a shift   40   further signal in a
transmission system  for register 29 in the rhythm with which it is
received,  recording and reproducing said recording signal said signal
being taken from this register in the   on the record carrier, in
particular an optically rhythm of the controlled oscillator 27. A signal S
readable disc-shaped record carrier, a carrier which is a measure of the
degree of filling of the  signal having a frequency in the range of
register 29 controls the oscillator 27, so that the    45   6.5-9.3 MHz
being frequency-modulated by the output of the digital signal is in
synchronism with  composite colour video signal, characterized in the
input. In this way the signal [err] on the output of  that the further
signal is a digital signal compris- the oscillator 27 is in synchronism
with the digital  ing a bit stream  of data bits which can each audio
signal.                                       assume a limited mumber of
discrete values, Instead of subjecting a digital audio signal to   so
which digital signal occupies a frequency band EFM modulation and
'subsequently storing it on       below the first order side band of the
frequency- the disc, it is possible to subject other digital data
modulated carrier signal, and said frequency- to.EFM modulation and store
them for example as      modulated carrier signal is pulse-width-modu- data
signals for a video-game computer. Alterna-     lated by the digital
signal. tively, it. is possible to store time-compressed  -55  2. A method
as claimed in claim 1, characterized speech in combination with still
pictures.. The     in that the further signal comprises a series of EFM
spectrum has a capacity of 1.5 Mbit/sec.,        digital words with a
repetition frequency. of speed reproduction of a satisfactory quality being
44.1 kHz, which is subjected to EFM-modulation possible with 50 kbit/sec.
In combination with still   prior to recording. pictures a playing-time
extension by a-factor 30 is   60  3. A method as claimed in Claim 2,
charac- then attainable.                                    terized in that
prior to recording the digital signal If in accordance with the invention a
digital      is passed through a low-pass filter with a cut-off signal with
a sampling frequency of 44.1 kHz and    frequency in the range from 1.5 to
2 MHz. a word length of 2x16 bits (16 bits per stereo        4. A method as
claimed in Claim 1, 2 or 3, channel) is subjected to EFM modulation and
65   characterized in that prior to recording the digital 8    



0 118 936                       14 13 signal is passed through a
low-frequency pre-erized in that the pulse-width modulator is pre- by an
EFM-modulator. em phasis   filter   in                                 12.
below a cut-off frequency are empasized relative   12. An apparatus as
claimed in Claim 11, charac- to signls of   frequency above said cut-off
terized in that a low-pass having cut-off frequency and, after read-out,
are passed through  5    frequency in the range from1.5 to 2 MHz is a
-itrwhich is complemnentary thereto.,           arrnge  betweentheor.~ ~
atan   h 5. A metod as cliedn claim 4, characterized    pulse-wCdth
modulator. meinthtthectoff frqecyosh claifreeed;y13I. An apparatus as
claimedi  li   0  1o pr.mpAsi  ile nicitae  in the lwraneqec frm1,ciceie
ntat the pulse-width modu- ink   oMz
0    lao speee b   ~~rqecy pre-emphasis -6; A methd as clai ed in an hoe
ofathe Claims  ftri  hchsgafafrequencylwrta 20 to5kHarceie inothadurin
rpoutionClaof            cult-offn freucy sgare efmphasized relative to th
rehordd asignlaie first.y o~rneofrucut-sgnlsoff            a frequency
hiherhaesi ct-f which. is related to said repetition frequency of     feuny
4.kz is generated for the decoding of the    15     14. An apparatus as
claimed in Claim 13, charac- digita siga,  ascnreeecfrqnyfoheterized in
that the cut-off frequency of the low- proceslsing ofacmoiecluideo-signal,
frequency pre-emphasis -filter is situated in the phichssecnd referncmoie
frequenc is rlated to the     range from 1 00 kHz to 1 MHz.    n   n   f h
whoizhseonta sychronizin frequency of sadvie            15. An apparatus as
claimed in anoeoth signaligenerate   andqusaid  ofirstand sieod 2  lis1 o
1,caracterized in that there are refern ce  frequen ciaes areai bo rth
deivd   fromna  provided  means for producing  the  second-order
refeencefreuences  re bth drivd frm alower side-band component of the
modulated third reference frequency.                             opst  oou
ie  inl *  7.  methd as laimed in Claim 6, characterized    copoit coloraur
vidor signal.    gasina in tAt mthod copsit colour video signal is a PAL-
16.Anaprtsfrerouigainl colourt videcompsigna an  h  isadtescn          25
encoded by the method as claimed in any one of referece frquencyare drivead
fo the  thirnd    th   lis1tcharacterized in that it comprises ,a frqueny
ar derved rom.the hirdan FIVIdemodulator for recovering the composite
referencefe unyo nx4-.234375MHZ (n=1l, 2, 3,a                             n
us- it      e o u 4  .)  h   eodreference frequency      bein
colour video signlanapus-itded- deried romsaidthid rference frequency byin
lator for recovering the digital signal. deividingo said third reference
frequency bynX21 3      17. An apparatus as claimed in Cam1,caa 8. A method
as claimed in Claim 6, characterized in  teriowed in tat thM-empulse-widt
deouao  is that the composite colour video- signal is an NTSC-   folowe
byapaatsasnE  cldemeduinClam 1ro colour video signal and the first and the
second        18.anrapparatsisclied in     Cla h pls- idhemod16aor17
reference frequency are derived from a- third ref-chrtrieinhatepus-dhdmoltr
erence frequency of nx4.232518 MHz {n-1, 2, 3, 4,   35   is followed by a
high-frequency pre-emphasis .),the second reference frequency being derived
filter in which signals of a frequency above a cut- from  aid tird rferece
frequency by dividing said- off frequency are emphasized relative to signal
s of third reference frequency. bj n-x 269.                a frequency
belowsadctofreuny 9. A reord carier   wit -a- reording     19. An apparatus
as claimed in Claim 18, charac- signl enodedin onformitY with the method as
prvie  terized in that the cut-off frequencr fth   ih claimed ini any one
of the Claims 1 to 8, charac-     frequency pre-ei ai  ile  sstutdi  h
teried b  a tack  atten of optically detectable  range from 100 kHz to 1
MHz. arieas bhch alternc ate-ihnter meitiaes                 20-. An
apparatus as claimed in any one of the - whih aras hae a.mutual spacing in
the track  ___~ ~Claims 16 to 1~caatrzdb   is  ici o direction which is
modulated in conformity with    4 5i   supplying a first rfrnefeunywihi
the.iosantneos period of the frequency-modu..     related -to a repetition
frequency of 44.1 kHz for lated composite colour video signal and a length
dcdn   h   iia  inlascn   ici o relaive  o th  intermediate ar eas which
can       supplying a second reference frequency which is reassume
5btontialh tlattO  itntdsrterltdt h   orizontal synchronizing frequency
values, the digital signal being encoded in the    so   Of -said video
signal, and a frequency generao sequence of said distinct values.-.
which supplies. a third reference frequency to 10. An apparatus for
carrying out the method as     which the first and second reference
frequencies claimed. in. any, one of the Claims I to 8, charac-.
are-locked. >.- terzed.in.tht i copries n  M-modulator for       21. An
apparatus as claimeidlin Claim 20,charac- .Modulating a composite colour
video signal on a    ss  'irzdi hth  rqec  eeaoi u carrier wave having a
frequency-.in the range, oif    frquency of nx4.234375 MHzn1234)ad 5
6.5-9.3 M~z and a puls-width modulated for- the second circuit produces the
second reference puse-width modulation of said frequencymodu'.
'frequency. by dividing the- third referencef- . ~8~dcaierignl by adigital
signal comprising a    qec  yn2l   -r~ btstream of data bits. which each
can assume al  60     22. An apparatu  scamdi  li  0  hrc limited number of
discrete values, which diia.erzd.. t   reunygeeao is tund toha sigal
ccuiesa feqenc bad blowth first-      frequency of nx4.232518 (n=1 . 2,3,
4.4  ndth order loesd band of the frequency-modulated.          second
circuit produces the scdrfrnefe carrier. signal.
quency by dividing the third reference frequency 1l.An apparatus as claimed
in Claim 10, charac- 
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for- reproducing a signal     transport of the record carrier as a function
of said encoded by the method as claimed in any one of       control signal
in order to eliminate possible the Claims 1 to 5, characterized in that it
corn-     video-time-base errors, a controllable oscillator prises an
FM-demodulator for recovering the  --       circuit for supplying a signal
which is related to composite colour video signal and a pulse-.  5    the
bit frequency of the digital signal and control width. demodulator for
recovering.the ''digital.   loop for locking the oscillator circuit.to a
data- signal.                                                time-base
signal 'which is derivable from  the 24. An apparatus as claimed in Claim
23 -       digital signal. characterized in that the pulse-width
demodulator       29. A method as claimed in: Claim 1 charac- is followed
by an EFM-demodulator.     terized in that the further signal comprises a
25. An apparatus as claimed in Claim 23 or 24,    sequence of 2x12-bit
digital' words, 8 words of characterized in thatthe pulse-width demodulator
2x12 bits being grouped into frames and being is followed by a
high-frequency pre-emphasis          subjected to EFM modulation prior to
recording. filter in which signals of. a frequency above a cut-''  30. A
method as claimed in Claim 29, charac- off frequency are emphasized
relative to signals   15   terized in that the 2x12-bit digital words in
said of a frequency below said cut-off frequency.          sequence have a
repetition frequency of 32 kHz. 26. An apparatus as claimed in Claim  25,
31. An apparatus for carrying out the method as characterized in that the
cut-off frequency of the    claimed in Claim 29 or 30, characterized in
that it high-frequency pre-emphasis filter is situated in     comprises an
FM-modulator for modulating a the range from 100 kHz to 1 MHz.
20    composite colour video signal on a carrier wave 27. An apparatus as
claimed in any one of the       having a frequency in the range of 6.5-9.3
MHz Claims 23 to 26, characterized by a video-time-       and a pulse-width
modulator for pulse-width base signal separating circuit for extracting a
modulation of said frequency-modulated carrier video-time-base signal from
the demodulated          signal by a digital signal comprising a bit stream
colour video signal,. a phase-comparator circuit   25    of data bits which
each can assume a limited for comparing the video-time-base signal with the
number of discrete values, which digital signal video-time-base reference
signal and supplying a     occupies a frequency band below the first-order
control signal as a function of the phase differ-     lower side band of
the frequency-modulated ence, a speed-control circuit for controlling-the
carrier signal. speed of transport of the record carrier as a    30     32.
An apparatus for reproducing a signal function of said control signal in
order to elimi-    encoded by the method as claimed in Claim 29 or nate
video-time-base  errors,. a  controllable       30, characterized in that
it comprises a FM- oscillator circuit for supplying a signal. which is
demodulator for recovering the composite colour *  related to a repetition
frequency of the digital      video signal and a pulse-width demodulator
for signal, and a control loop for locking said   35   recovering the
digital signal. oscillator circuit to a data-time-base signal which     33.
An apparatus as claimed in Claim  32, is derivable. from the digital
signal. -- --  characterized in that the pulse-width demodulator 28. An
apparatus for reproducing a recording        is followed by an
EFM-demodulator. signal from  a record carrier, in particular an
34. An apparatus for reproducing a signal optically. .readable disc-shaped
record carrier,   40   encoded by the method as claimed in Claim 29 or
which recording signal comprises a composite          30, characterized in
that it comprises an FM- colour video signal and a further signal formed by
-    --demodulator for recovering the composite colour a digital signal
comprising a bit stream of data    -    video signal and -a pulse-width
demodulator for bits which each can assume a limited number of
recovering the digital signal. discrete values,. said 'recording signal
being    45    35/ An apparatus as claimed. in Claim  34, recorded on the
record carrier in the form of a       characterized in that the pulse-width
demodulator carrier wave having a frequency in the range of       is
followed by an EFM-demodulator. 6.5-9.3 MHz, which carrier is
frequency-modu-                    . -- lated by the composite colour video
signal, which     Patentanspruche frequency-modulated signal-is pulse-width
modu-   50 :  lated by the digital signal, said. digital signal       1.
Verfahren zum  Codieren eines Aufzeich- occupying a frequency band below
the first-order      nungssignals, mit einem Farbvideosignalgemisch
sideband of the frequency-modulated carrier          und einem weiteren
Signal in' einem  Ubertra- signal, which  apparatus. comprises an  FM-
gungssystem zum Aufzeichnen und Wiedergeben demodulator for recovering the
composite colour   55   dieses Aufzeichnungssignals auf einem Aufzeich- -
video signal,  a - pulse-width demodulator for     - nungstrager,
insbesondere elnem optisch lesba- recovering the -digital signal, a
video-time-base     ren, scheibenformigen  Aufzeichnungstrager,
reference-signal generator, a video-time-base      . wobei ein Tragersignal
mit einer Frequenz im signal 'separating circuit for-extracting a. video-
..     Bereich von 6.5-9,3 MHz vom Farbvideosignal- 'time-base signal from
the demodulated colour    60    gemisch  frequenzmoduliert  wird, dadurch
video signal, a -phase comparator circuit for com-  gekennzeichnet, dass
das weitere Signal ein digi- paring- the video-time-base, signal  with a
vide-   tales Signal ist, das aus einem Bitfluss von Daten-
time-base-reference signal and producing a con-       bits besteht, die ie
sine beschrankte Anzahl dis- trol signal as a function of the phase
difference, a  kreter Werte einnehmen konnen und dass dieses speed-control
circuit for controlling the speed of   65    digitale Signal ein
Frequenzband unter dem 
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18 Seitenband 1. Ordnung des requenzmodulierten     dulierten
Farbvideosignalgemisches und  mit Tragersignals einnimmt, uiid dass dieses
fre-     einer relativen Lange in bezug auf die benachbar- quenzmodulierte
Tragersignal- vom  digitalen    ten Zwischengebiete moduliert ist, die im
wesent- Signal impulsbreitenmoduliert wird.               lichen zumindest
zwei unterscheidbare diskrete 2. Verfahren nach Anspruch 1, dadurch gekenn-
5    Werte annehmen kann, wobei in der Aufeinander- zeichnet, dass das
weitere Signal sine Reihe      folge dieser unterscheidbaren Werte das
digitale digitaler Worter mit einer Wiederholungsfrequenz  Signal codiert
ist. von 44,1 kHz enthalt, die vor der Aufzeichnung      10. Anordnung zum
Durchfuhren des Verfah- einer ERF-Modulation unterworfen wird.
rens nach einem oder mehreren der Anspruche 1 3. Verfahren nach Anspruch 2,
dadurch gekenn-   10   bis 8, dadurch gekennzeichnet, dass sie einen
zeichnet, dass das digitale Signal vor der Auf-   Frequenzmodulator zum
Modulieren eines Farb- zeichnung ein Tiefpassfilter mit einer Grenzfre-
videosignalgemisches auf einem Trager mit einer quenz im Bereich von 1,5
bis 2 MHz durchlauft.    Frequenz im Bereich 6,5-3,9 MHz und einen 4.
Varfahren nach Anspruch 1, 2 ader 3,        Impulsbreitenmodulator-zum
Modulieren dieses dadurch gekennzeichnet, dass das digitale Signal   is
frequenzmodulierten Tragersignals in der Impuls- vor der-Aufzeichnung sin
Tiefenanhebefilter, in   breite durch ein digitales Signal enthalt, das aus
dem Signals mit einer Frequenz unterhalb einer    einem Bitfluss von
Datenbits besteht, die je sine Grenzfrequenz in bezung auf Signale mit
einer     beschrankts Anzahl diskreter Werte annehmen Frequenz hoher als
die Grenzfrequenz arigehoben   konnen, und dieses digitale Signal ein
Frequenz- werden, und nach dem Lesen sin komplementa-   20   band unter dem
Seitenband 1. Ordnung des res Filter durchlauft.
frequenzmodulierten Tragersignals einnimmt. S. Verfahren nach Anspruch 4,
dadurch gekenn-     11. Anordnung nach Anspruch 10, dadurch zeichnet, dass
die Grenzfrequenz des Tiefenanhe-  gekennzeichnet, das dem
Impulsbreitendemodu- befilters im Bereich vom 100 kHz bis 1 MHz liegt
lator ein EFM-Modulator vorgeschaltet ist. 6. Verfahren nach einem oder
mehreren der   25    12. Anordnung nach Anspruch 11, dadurch Anspruche 2
bis 5, dadurch gekennzeichnet, dass   gekennzeichnet, dass zwischen den
EFM-Modula- bei der Wiedergabe des aufgezeichneten Signals   -    tor und
den lmpulsbreitenmodulator sin Tiefpass- eine erste Referenzfrequenz, die
mit der genann-  filter mit einer Grenzfrequenz im Bereich von 1,5 ten
Abtastfrequenz von 44,1 kHz im Zusammen-      bis 2 MHz aufgenommen ist.
hang steht, fur Decadierung des digitalen Signals   30  13. Anordnung nach
Anspruch 10, 11 oder 12, erzeugt wird, und dass sine. zweite Referenzfre-
dadurch gekennzeichnet, dass vor dem Impuls- quenz fur die Verarbeitung des
Farbvideosignal-   breitenmodulator ein Tiefenanhebefilter vorgese-
gemisches erzeugt wird, welche zweite Referenz-   hen ist, in dem Signals
mit einer Frequenz unter- frequenz mit der horizontalen Synchronisations-
halb einer Grenzfrequenz in bezug auf Signals mit frequenz des Videosignals
im Zusammenhang    35   einer Frequenz oberhalb dieser Grenzfrequenz steht,
und dass diese ersten bzw. zweiten Refe-   angehoben werden. renzfrequenzen
aus der gleichen dritten Referenz-   14. Anordnung nach Anspruch 13,
dadurch frequenz abgeleitet werden.                       gekennzeichnet,
dass die Grenzfrequenz des 7. Verfahren nach Anspruch 6, dadurch gekenn-
Tiefenanhebefilters im Bereich von 100 kHz bis zeichnet, dass das
Farbvideosignalgemisch sin   40   1 MHz liegt. PAL-Farbvideosignal ist,
dass die ersten und zwei-  15. Anordnung nach einem oder mehreren der ten
Referenzfreqenzen aus einer dritten Referenz-  Anspruche 10 bis 14, dadurch
gekennzeichnet, frequenz von -nx4,234375 MHz (n=1, 2, 3, 4, ...)  dass
Mittel zum  Reduzieren  der unteren erhalten werden,wobei die zweite
Referenzfre-    Seitenbandkomponente 2. Ordnung des modu- quenz aus dieser
dritten Referenzfrequenz mittels   45   lierten  Farbvideosignalgemisches
vorgesehen Teilung dieser dritten Referenzfrequenz durch    sind. *
nx271 erhalten wird.                                 16. Anordnung  zum
Wiedergeben  sines 8. Verfahren nach Anspruch 6, dadurch gekenn-   Signals,
das gemass dem Verfahren nach einem zeichnet, dass. das
Farbvideasignalgemisch sin    oder mehreren der Anspruche 1 bis 8 codiert
ist, NTSC-Farbvideosignal ist, dass die ersten und   so   dadurch
gekennzeichnet, dass die Anordnung zweiten Referenzfrequenzen aus einer
dritten      einen Frequenzdemodulator zum Ruckgewinnen Referenzfrequenz
von nx4,232518 MHz (n=1, 2,      des Farbvideosignalgemisches und einen
Impuls- 3, 4, ...) erhalten werden, wobei die zweite Refe-
breitendemodulator zum Ruckgewinnen des digi- renzfrequenz aus dieser
dritten Referenzfrequenz  talen Signals enthalt. - mittels Teilung dieser
dritten Referenzfrequenz   55  17. Anordnung nach Anspruch 16, dadurch
durch nx269 erhalten wird.        -        - -  gekennzeichnet, dass dem
Impulsbreitendemo- 9.- Aufzeichnungstrager mit einem Aufzeich-     dulator
sin EFM-Demodulator nachgeschaltet ist. nungssignal, das gerass dem
Verfahren nach,- .     18. Anordnung nach Anspruch 16 oder 17, - einem oder
mehreren der Anspruche 1 bis 8        dadurch gekennzeichnet, dass dem
Impulsbrei- codiert ist, dadurch gekennzeichnet, dass sin   60
tendemodulator ein Hohenanhebefilter nachge- Spurenmuster optisch
detektierbarer Gebietevor-   schaltet ist, in dem Signale mit einer
Frequenz gesehen ist,.die mit Zwischengebieten abwach-     oberhalb einer
Grenzfrequenz in bezug auf $           seln und einen gegenseitigen Abstand
in der       Signals mit einer Frequenz unterhalb dieser Spurrichtung
aufweisen, der entsprechend der      Grenzfrequenz angehoben werden. 
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20 geen~e~he~   as  de~~flfrqUfZ   es-             e  Sgnlsi ~~~enhang
staht, und eine H~helafhebeiltrs t  Beeichyin100 ~z is --- iensgnals ~if
zusm Ve knpfen dieser Oszillator- 1 M~~~~~z liegt.  ~~~Rgaschaltugmtelnem
t8isif   ogesehen 20 MAzordgn.ung nech' einem oder mehrerel .der.-    sind,
das aus dem digitaenAdOgfSabetr Anspr~chem 16 bis 19, .dadurch
gekennfzeichnet;.._-:.                                   ines st.
dasil-erste   Schaltu nlg  zum    Erzeue fi ene-   .8 An df fl zu
edgeenf     le Auf-ecn nstg es rcsten Referenzfrequenz, die mit einer
W8ederho               ere si9~a5enes opic  ebrn  cebn ~.-~ng~feq~ez von.
44,1  kI-z fO r die   Deoirn :..insbesoflde  wieopibhlsarn
ceibdese- ~65.~digia~efl  vekn~pft   ist,    eine. zweite.-:-
o i n l e  sc Signals ver              erng      -      r
igengssf6jgiluiengstragier   obldee 5.'chaltung ztinT.Erzeugeny einer
zweiten. Refereflz-:t  10~ f~cnnsinLemp~y~Oinlei~ frequenz, die mit der
horizon~talenl Synchronlisa                      b n  mwiee   ignldenthwlt
das auoneiflem tionsfrequelz, dieses Videosignals im ZusammnefldgtlnnSga
eble   i    d es              l a seinem hang teht  nd
em*~~8qeflzgeflerator vorgese-   Bitfluss von Datenibits besteht, die
nemene heng stind, ude einrequ drte ~frenIfrqefbeschrankte Anzahl
diskreter..Werte ausnhle erzeut, mt de dieerstfi bw. zeite Refrefl  -   1
konnen, wobei dieses  Aufzeichnungsne  u frequnrenderbrdief estendb.
demeitfn6Referungstrager in Form eines Tr~gers; 21.ueze veorbfunde snach As
h20dara'mtenrrqeZimBereich von 6,5-9,3 MHz gekennoerdnet. dass der   rch20
d~qel~eeatoreu      aufgezeichnet, its, wobei dieser Tr~ger vonm Farb- eine
Frequeflz von n x4.234375 MHz (n= 1, 2, 3, 4. ,6sgl~eic  frqegZuitent
Sindade abgestim
~~~~~~~~~~impulsbreitenmoduliert ist, wobei dieses digitale die zweite
Referenzfrequeflz mittels Teilung der     Signal ein Frequenzband unter
demn Seitenlband 1. dritten Referenzfreqjuenz duc   x7  reg.Ordnung des
frequenlzmodulierten  rgrin 22. AnordnI~Lg  ahAsr~   0  a~
ejinnifmt, wobei die Anordnung eiene  Frequenz- gekeflrizeichn~et class der
Frequenzgenerator aufido eineFre~efZ n4,2251  .(~l, 2;3, . **)
demodulator zurn R~chgewin~nen des Farbvie abge timmtuent und dadie zweite
Schaltung die        signalgemisches, einefl Impulsbreitendernoul
abgestimmt it, undTelausg der drit-           tar zum  Rackgewiflnen des
digitelen . Signals, zweite Referenzfrequenz mittels Tiu
einen    VideQozjitbasisrefereflzsignaigeneratore ten Referenzfrequenz
durch nx269 erzeugt. -23.. Anordnlufl  zumn  Wiedergeben  sines
eine  Viezltaisinl ennscha ug  zurn Signals, des gemiss den' Verfahrefl
neck' einem    30   Abtrennfenl eine's Viezibssini  von' oder mhrerender
Ansprilche 1 bis 5-codiert ist,   demodulierten F8rbvideosigflal, eine
Phaseniver- odedr  hrgeken iecnt  asdee~od~ggleichsschaltung zurn
Vergleichefl des Videozeit- einen Frequenzdemoduilator zurn R
flckgeurnErzflen sai~gll   i le    ineoes tbeuirerensigni des
Farbvideoosgnelgemisches und einefl Impuls-      gnal Lid  u'zugntercineds
5surigne Antals- breitenidernadulator zrun ROckgewinnen des digi-   35
Funkction des Phaseflntrced.enAtib- tee   ignals enthfilt.
sieuerschaltung zrum Steuern der Vorschaubge- 24.e Anrfln
ac.AnpUsc3.heu~h5kwindigikeit des Aufzeich'nufgstragers als Funk- *
gekenn~~ei~hnet dass dem  lmpulsbreiten~demo-         tion dieses
Steuersignl  u'Uteduknef dultoremnecnt class  .lto nchechaitet ist.
tretender Videozeitbasisfehier, eine  regelbare 25. Anordnung nackh
Anspruch 23 cder 24,   40   i5jjtrcetn   u    regenaeine Signals dadutch
nzeche  dass dem lmpulsbrei-             des mit der der Bitfreqluenz des
digtlf  inl gekefi~echne.                           jn~usa'mene -gsteht,
und eine Regelschleife tende mfodulator emn H~henaflhebe  ilter  nachge- *
_rum sarrnQmenh drapjitrshlun          i schaltet    ist,   in.  de n'
Signa eami   eone   Fre uei oberhalb  ener.  Grenzfrequenlz in bezug auf
einem Datefileitbesissignel enthilldsvn  ii oberhaib ei
45   tal~~~~~~~~~~en'Sigflal ableitbar ist. Signle mt eier  requelnz
unterhalb dieser    4 Grenzfrequ~enz angehobeni werden.
29.nVeriahnet classch  wentereUSig1; dausrche *26. Anordinung neck'
Anspruch 25, dadurch           gekefieint.dsdswierSgalusilr
gekennizeichnet, dess die Grenzfrequenzr des         Reihe vo   iieei2  2Bi
4trlbset H~hennhebfiltes imBereich von 1 00 kHz bis      wo'bei 1eweils 8
W~rter von 2x 12 Bits zu Rahm'en *  HZ linheegit....
50iumir  n  vor den' Aufzeichnen~ EFM-mlTodu- 27  nordnlung neck' einemn
odier                                              h.hrr2n9er  ertdweren.
AnsprOche .23 bis 28, dadurch -gekenfnzeichnet,        30. 'Verfahren.
neck'Ah p~h  9   au~ d ss ine  Viezfbssinlin
lgekennzeichnet, dlass die digitelen 2x1 2 Bit-W&f zrum Abtrnefene
j6eibssife  v'                      ter in dieser Reihe eine 1~~'lfgfeun
dem~d~ierte  ~8rbideosignal, eine Phasenlver-  i    von 3   zeueisefl
-gieichsschaitung zurr1 Vergleichefl des Videozeit -  *31. Anordn~il
umngcfhel e  efhe basissigflels mit den' Videozeitbasisrefereni
neck' AnspruJch 29 oder 30, dadurch gekenfizeich- gnal und zrum Erzeugen
eines Steuersigflals als      net, class. sis einen Frequenzmlodulator zumn
.:F~nktion des    ems AntriebS   .      Modulieren..eines Fabiesgag~lce auf
---Fuktonde.Phase~nunterschieds~ Tierntiegef:                 . mit
eine'r-.Frequenz im Bereich von 



ste~uersketugrmSteuerl -der -Vorschubge-   60  .einernTrig sc5hwindigkeit
des Aufzeichnfungstrigers als Funk-    6,5.-9,3 MHz und einefl
Impulsbreitenmodulator tion dieses Steuerisrgnals zumn Unterdrflcken euf-
zum Modulieren dieses frequienZifodulierten TrM-. *   tretenider
Videozeitbasisfehler, einei- regelbaere    geirsignals in der Impulsbreite
durch' em digiteles Oszlaos' at n  rmEregn eines Signals,
Signal enthalt, des eus ainern Bitfluss von Daten- deas mit einer
W6ederholungsfrequenz des digita-    65 bt bset di jieem  beschrinkte
Anzahl dis  -__    20 0 118 936                     22 kreter Werte
annehmen konnen, und das digitale    frequence de coupure et, apres la
lecture, a passer Signal ein Frequenzband unter dem Seitenband 1.   par un
filtre complementaire de celui-ci. Ordnung des frequenzmoulierten
Tragersignals              5. Procede selon la revendication 4, caracterise
einnimmt.    des frequezmodulierten Tragersignalsn ce que la frequence de
coupure du filtre de 32. Anordnung zum Erze augan eines nach dem   5
preaccentuation a basse frequence est situ6e unter Anspruch 29 oder 30
angegebeen Verfah-     dans la gamma comprise entre 100 kHz et 1 MHz. ren
codiertan Signals, dadurch gekennzeichnat,      6. Procede salon l'une
quelconquue des revendi- dass die Anordnung einen Frequenzdemodulator
cations 2 a 5, caracterise en ce qu'au cours de la zum  Ruckgewinnen des
Farbvideosignalgemi-       lecture du signal enregistree est engendree une
sches und einen Impulsbreitendemodulator zum  10   premiere frequanca de
reference, liee a ladite Ruckgewinnen des digitalan Signals enhalt.
frequence de r6p6tition de 44,1 kHz, pour le deco- 33. Anordnung nach
Anspruch 32, dadurch          dage du signal numerique, en ce qu'il
estengen- gekennzeichnet, dass dem Impulsbreitandemo-        dr una
deuxieme frequence de ref6rence pour le dulator ein EFMDemodulator
nachgeschaltet ist.    traitement d'un signal video de couleur compose, 34.
Anordn ung- zum. Wiedergeben einesnach    15   deuxieme frequence de
r6f6rence qui est lieea  la dam unter Anspruch 29 oder 30 angegebanen
frequence de synchronisation horizontale dudit Verfahren codierten Signals,
dadurch qekenn-       signal video, et en ce que lesdites premiere at
zeichnet, dass diese Anordnung amen Frequenz-      deuxieme frequences de
reference sont toutes les demodulator zum Ruckgewinnen des Farbvideo-
deux dduites d'une troisime frequence de refe- signalgemisches und einen
Impulsbreitendemo-   20   rence. dulator zum Ruckgewinnen des digitalen
Signals      7. Procede selon la revendication 6, caracterise en ce que le
signal video de couleur compose est t         35. Anordnung
34, dadurch          un signal video de couleur PAL et en ce que les
gekennzeichnet, dass dem Impulsbreitendemo- dulator ein EFM-Demodulator
nachgeschaltet ist.  25   sont deduites de la troisieme frequence de refe-
rence de nx4,234375 MHz (n=l, 2, 3, 4, ...), la Revendications
deduction de la deuxieme frequence de reference etant deduite de ladite
troisieme frequence de 1. Procedede codage d'un signal d'enregistre-
reference s'effectuant par division de cette troi- ment comportant un
signal video de couleur   30   sieme frequence de reference par nx271.
compose et un autre signal dans un systeme de       8. Procede salon la
revendication 3, caracterise transmission pour anregistrer.et lire
ledit.signal  en ce qua le signal video de couleur compose est
d'enregistrement sur le support d'enregistre      un signal video de
couleur NTSC et en ce qua les ment, notammet un support d'enregistrament
premiere et deuxieme frequences de reference en formi  de disque pouvant
etre lu par voie   35   sont deduites d'une troisibme frequence de refe-
optique, une porteuse defrequence situeedans la   renca de nx4,232518 MHz
(n=1, 2, 3, 4. ..), Ia gamme comprise entre 6,5 MHz et 9,3 MHz etant
deduction de-la dauxieme frequence de reference modulee en frequence par-le
signal video de        de ladite troisieme frequence de reference s'effec-
couleur compose, caracterise en ce-qua I'autre     tuant par division de
cette troisieme frequence de signal est un signal .numerique comportant un
40   reference par nx269. train de bits de donnees qui peuvent prendre
9. Suppport  d'enregistrement muni d'un signal chacun un nombre limite de
valeurs discretes,      d'enregistrement code suivant le procede selon
signal binaire qui occupe une bande de fre-       I'une- quelconque- des
revendications 1 a 8, - quences situee au-dessous de la bande laterale de
____caracterise par- une configuration de pistes for- premier ordre de la
porteuse module en fre-  45   mee de zones optiquament detectables altemant
quence, alors que ladite porteuse modulee en       avec des zones
intermediaires, zones qui, dans le frequence est modulee en largeur
d'impulsion par  sens de la piste, ont un ecartement modulea salon Ile
signal numeriquea                                  la periode instantanee
du signal video de couleur 2. Procede salon Ia revendication 1, caracterise
compose module en frequence et qui, par rap- an ce qua l'autre signal
comporta une serie de   50   pport aux zones intermediaires, ont une
longueur mots numeriques de frequence de repetition de      pouvant prendre
sensiblement au moins deux 44.1 kHz qui est. soumise A une modulation EFM
valeurs discretes distinctes, le signal numerique avant I'enregistrement  ,
etant code dans l'ordre desdites valeurs dis- 3. Procede salon Ia
revendication 2, caracterise  tinctes. en ce qu'avant l'enregistrement
lesignal numri-   ss-    -10 Dispositif de mise des oeuvre du precede- que
est amene a traverser un filtre passe-bas      selon l'une quelconque des
revendications 1 a 8, ayant une frequence de coupure situee dans la
caracterise ec ce qu'il comporte, d'une part, un gamma comprise antre 1,5
MHz et 2 MHz.        modulateur FM pour moduler un signal video de 4
Procede salon la revendication 1; 2, ou 3,     couleur compose sur une
porteuse ayant une 



caracterise en ce qu'avant l'enregistrament, le   60   frequence situee
dans la gamme comprise entre signal numerique est amene A passer par un
filtre  6,5 MHz et 9,3 MHz et, d'autre part, un modula- de preaccentuation
a basse frequence danslequel   teur de largeur d'impulsion pour modular la
des signaux de frequenca inferieure A une Ire-    Iargeur d'impulsion de
ladite porteuse modulee quence de coupure sont preaccentues par rapport
en frequence par un signal numerique compor- des signaux de frequence
superieure a ladite   65   tant un train de bits de donnees pouvant prendre
23                     118 936                     24 chacun un nombre
limite de valeurs discretes,        21. Dispositif selon la revendication
20, caract6- signal numerique qui occupe une bande de fre-      rise en ce
que le generateur de frequence est quences situeee au-dessous de 1a bande
laterale-   accorde a une frequence de nx4,234375 MHz inferieure de premier
ordre de la porteuse modu-  (n=1,2, 3, 4 ... ) et en ce que le deuxieme
circuit lee en frequence.                                  fournit la
deuxieme frequence de reference par 11. Dispositif selon la ravendication
10, caracte-  division de la troisieme frequence, de reference rise en ce
que le modulateur de largur d'impul   par nx27.1. sion est precede d'un
modulateur EFM.  - -           22. Dispositif selon la revendication 20,
caracte- 12. Dispositif selon la revendication 11, caracte-  rise en ce que
le generateur de frequence est rise en ce qu'entre le. modulateur EFM et le
10   accorde a une frequence de nx4,232518 (n=1, 2, modulateur de largeur
d'impulsiofl est intercale  - .  3, 4 ...) et en ce que le deuxieme circuit
fournit la en filtre passe-bas ayant une frequence de cou-    deuxieme
frequence de reference par division de pure situee dans la gamme comprise
entre           la-troisieme frequence de reference par nx269. 1,5 MHz et 2
MHz.                                    23. Dispositif de lecture d'un
signal code sui- 13. Dispositif selon la revendication 10, 11 ou   15
vant le procede selon I'une quelconque des 12, caracterise en ce que le
modulateur de largeur  revendications 1 a 5, caracterise en ce qu'il corn-
d'impulsion est precede d'un filtre de preacce   porte un demodulateur FM.
pour recuperer le tuation a basse frequence dans lequel des          signal
video de couleur compose et un demodula- signaux de frequence inferieure a
une frequence    teur de largeur d'impulsion pour recuperer le de coupure
sont preaccentures par rapport a des   20   signal numerique.. signaux de
frequence superieure a ladite fre-        24. Dispositif selon la
revendication 23, caracte- - quence de coupure.
rise en ce que le demodulateur de largeur d'im- 14. Dispositif selon la
revendication 13, caracte-  pulsion est suivi d'un demodulateur EFM. rise
en ce quo la frequence de coupure du filtre de  25. Dispositif selon la
revendication 23 ou 24, preaccentuation la basse frequence est situee   25
caracterise en ce que le demodulateur de largeur dans la gamme comprise
entre 100 kHz et 1 MHz.     d'impulsion est suivi d'un filtre de
preaccentua- 15. Dispositif selon l'une quelconque des reven-  tion a
frequence elevee dans lequel des signaux dications 10 a 14, caracterise en
ce qu'il est prevu  d'une frequence superieure A une frequence de des
moyens pour foumir la composante de bande      coupure sont acetentues par
rapport a des laterale inferieure de deuxieme ordre du. signal   30
signaux d'une frequence inferieure a cette fre- video de couleur compose
module.                   quence de coupure. 16. Dispositif de lecture d'un
signal code sui-    26. Dispositif selon la revendication 25, caracte- vant
le procede selon l'une quelconque des         rise en ce que la frequence
de coupure du filtre de revendications 1 a 8, caracterise en ce qu'il corn-
preaccentuation a frequence elevee est situee porte un demodulateur FM pour
recuperer le   35   dans la.gamme comprise entre 100 kHz et 1 MHz. signal
video do couleur compose et un demodula-      27. Dispositif selon 'une
quelconque des reven- tour de largeur d'impulsion pour recuperer le
dications 23 a 26, caracterise par un circuit sepa- signal numerique.
.                           rateur d'un signal de base de temps video pour
17. Dispositif selon la revendication 16,.caracte-  extraire un signal de
base de temps vid`o du rise en ce que le demodulateur de largeur d'im-   40
signal video de couleur demodule, un circuit pulsion est suivi d'un
domodulateur EFM.           comparateur de phases pour comparer le signal
18. Dispositif selon la revendication 16 ou 17,  de base de temps video
avec le signal de refe- caracterise en ce que le demodulateur de largeur
rence de base-de temps video et pour fournir un d'impulsion est suivi d'un.
filtre de preaccentua-  signal de commande en fonction de la difference
tion a frequence elevee dans lequel des signaux    45   de phase, un
circuit de commande de vitesse pour de frequence superieure A la-frequence
de cou-     commander la vitesse de transport du'support pure sont
accentues par rapport a des signaux de   d'enregistrement en fonction dudit
signal de corn- frequence inferieure a cette frequence de cou-     mande
afin d'emiminer les erreurs de base do pure.
temps video, un circuit oscillateur commandable 19. Dispositif selon la
revendication 18, caracte-   50   pour fournir un signal lie a  la
frequence de rise en ce que la frequence de coupure du filtre de
repetition du signal numerique, et une boucle de preaccentuation A
frequence elevee est situee      reglage pour caler ledit circuit
oscillateur A un dans la gamme comprise entre 100 kHz et 1 MHz.     signal
de base de temps de donnees pouvant Etre 20. Dispositif selon l'une
quelconque des reven-  deduit du signal numerique. dications 16 A- 19,
caracterise par un premier   55  28. Dispositif de lecture d'un signal
d'enregis- circuit pour fournir uno premiere frequence de     trement sur
un support d'enregistrement, notam- reference liee a une frequence de
repetition de    ment un support d'enregistrement en forme doe 44,1 kHz
pour le decodage du signal numerique     disque a lecture optique,signal
d'enregistrement un deuxieme circuit pour fournir une deuxieme
comportent un signal video decouleur compose -frequence de reference   -nce
d               60  -et un autre signal forme forme par un signal 



synchronisation horizontale dudit signal video, et  numerique comportant un
train de bits de don- un generateur de frequence fournissant une troi-
nees qui peuvent prendre chacun un nombre sieme frequence de reference A
laquelle sont       limite de valeurs discretes, ledit signal d'enregis-
calees les premiere et deuxieme frequences de      trement etant enregistre
sur le support d'enregis- reference.                                   65
trement sous la forme d'une porteuse de fre- 14    25                  0
118 936                      26 quence situ6e dans la gamme comprise entre
30. Proc6d6 selon la revendication 29, caracte- 6,5 MHz et 9,3 MHz,
porteuse qui est module en     rise en ce que les mats numeriques de 2x12
bits frequence par le signal video de couleur corn-     dans ladite
sequence ont une frequence de r6p6- pose, le signal modulee en frequence
etant modu-  tion de 32 kHz. lee en largeur d'impulsion par le signal
numeri-    5   31. Dispositif de mise en oeuvre du procede que, alors qua
ledit signal numerique occupe une           selon la revendication 29 ou
30, caracterise en ce bande de frequence situee au-dessous de la
qu'iI comporte un modulateur FM pour moduler bande laterale de premier
ordre de la porteuse     un signal video de couleur compose sur une modulee
en frequence, dispositif comportant un     porteuse ayant une frequence
situee dans le d6modulateur FM pour recuperer le signal video    10   gamma
comprise entre 6,5 MHz et 9,3 MHz et un de couleur compose, un demodulateur
de largeur     modulateur de largeur d'impulsion pour moduler d'impulsion
pour recuperer le signal numerique,   la largeur d'impulsion de ladite
porteuse module un generateur de signaux de reference de base de   en
frequence par un signal numerique compor- temps video, un circuit
separateur de signal de    tant un train de bits de donnees pouvant prendre
base de temps video pour extraire un signal de    15    chacun un nombre
limite de valeurs discretes, base de temps video du signal video de couleur
signal numerique qui occupe une bande de fr6- d6module, un circuit.
comparateur de phase pour    quence situee au-dessous de la bands laterale
comparer le signal de base de temps video avec     inferieure de premier
ordre de la porteuse modu- un signal de r6ference de base de temps video et
lee en frequence. pour fournir un signal de commands en fonction    20  32.
Dispositif de lecture d'un signal code sui- de la difference de phase, un
circuit de com-      vant le proced6 selon la revendication 29 ou 30, mande
de vitesse pour commander la vitesse de      caracterise en ce qu'il
comporte un demodulateur transport du support d'enregistrement en fonc-
FM pour recuperer le signal video de couleur tion dudit signal de commande
afin d'eliminer      compose et un demodulateur de largeur d'impul- des
erreurs possibles de base de temps video, un   25   sion pur recuperer le
signal numerique. circuit oscillateur commendable pour fournir un      33.
Dispositif salon la revendication 32, caract6- signal 1ie a la frequence de
bits du signal numeri-  rise en ce que le demodulateur de largeur d'im-
que, et une boucle de reglage pour caler le circuit  pulsion est suivi d'un
demodulateur EFM. oscillateur a un signal de base de -temps de         34.
Dispositif de lecture d'un signal code sui- donnees pouvant etre deduit du
signal numeri-   30   vant le procede selon la revendication 29 au 30, que.
caracterise en ce'qu'il comporte un demodulateur 29. Procede6 slon la
revendication 1, caracterise  FM pour recuperer le signal video de couleur
en ce que l'autre signal comporte une sequence     compose et un
demodulateur de largeur d'impul- de mots numeriques de 2x12 bits, 8 mots de
sion pour recuperer le signal numerique. 2x12 bits etant groupes en trames
et etant sou-   35  35.Dispositif salon la revendication 34, caract6- mis a
une modulation EFM avant l'enregistre-       rise en ce que le demodulateur
de largeur d'im- ment.                                            pulsion
est suivi d'un demodulateur EFM. 40 .45 50 - 66 . .    


