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cording. In the class I partial response detection method the detection is
based on Nyquist 1 filtering The invention relates to an arrangement for
re- , where there is no intersymbol interference at the cording a digital
signal, for example, a digital video  clock Instants. The clock instants
are then derived signal, in tracks on a magnetic record carrier, which   5
from the maximums in the read-out signal (after Ny- tracks run parallel
with each otheroverthe record car-  quist 1 filtering). rier and at an
angle relative to the longitudinal axis of  The class IV partial response
detection (PR4) is this record carrier, while the digital signal is
recorded  also described in aforesaid article. In the class IV par- in a
first track part of the tracks, which arrangement  tial response detection
the bandwidth Is smaller than comprises an Input terminal for receiving the
digital  10  the bandwidth of the Nyquist 1 filter. Intersymbol in- signal
and includes a recording means for recording  terference does occur. This
intersymbol interference the digital signal in the first track part.
is restricted, however, to the two adjacent bits. The An arrangement of
this type is known, for exam-  clock instants are derived from the zero
crossings of pie, from the publication entitled "A study on detec-  the
signal that has been read out. tion methods of NRZrecording" by S. Nakagawa
etal.  15  For a further description of the PR1 and PR4 de- in IEEE
Transactions on Magnetics, Vol. MAG 16, No.  tection methods reference be
made to European Pa- 1, January 1980, pp. 104-110. A digital signal in the
tent Application No. EP-A-0 317 013 (PHN 12.328). form of a digital video
signal is discussed In above    The reason for enabling a PR1 as well as a
PR4 publication.                                        detection is found
in the fact that one wishes to estab- When the video signals recorded on
the record   20  lish at a very early stage a signal format with which a
carrier with the aid of the arrangement are read out It  digital (video)
signal can be recorded on a magnetic is important that when the reading of
a track is com-  record carrier, that is to say, at an instant at which it
menced the bit clock In the signal that has been read  is not yet known
which type of detection method will out is locked on to in the best and
fastestway possible  be used forthe reproduction. Manufacturers of repro-
in dependence on the detection method used for  25  duction apparatus will
then have options how to real- reading.
ise the clock extraction in their reproduction appara- It is an object of
the invention to provide an ar-  tus. rangement which is capable of locking
on to the bit     By forming in accordance with the invention the clock in
a robust manner, which bit clock is present in  first codeword from at
least a sequence of p "zeros, the information read out from the beginning
of the   30   q "ones" and r "zeros", or rather p "ones", q "zeros" tracks.
and r "ones, both a PR1 and a PR4 detection of the Thereto, the arrangement
according to the inven-  sequence is made possible so that a proper bit
clock tion is characterized in that the arrangement compris-  extraction
from the signals obtained by means of the es codeword generating means
devised for generat-   two detection methods is possible. ing n-bit first
codewords, and In that the recording   35  By including in the second block
sections first n- means is devised for recording the n-bit first code-
bit-long codewords, there is the possibility to lock on words in second
track parts, in that the first code-  to the word clock so that the
positions of synchroni- words contain each a sequence of, successively, p
zation (sync) words occurring later in the read-out sig- bits having a
first binary value, q bits having the see-  nal can be forecast so as to
simplify the detection of ond binary value being the inverse binary value
of the   40  these sync words. first binary value, and r bits having the
first binary val-  In addition, the arrangement may be character- ue, and
in that p, q and r are odd integers for which  ized, in that the
arrangement is furthermore devised the following holds p [err] 3, q [err]
3, and r [err] 3. More spe-  forgenerating n-bitsecond codewords and
forrecord- cifically, the second track parts form the beginning of  Ing the
second codewords in the second track parts, the tracks.
45  and in that the second codewords are the inverse co- The invention is
based on the understanding that  dewords of the first codewords. such a
signal pattern is to be recorded in the second   This makes it possible to
include additional pilot track parts so that the requirement is fulfilled
that the  signals In the information to be recorded, which en- signal
pattern recorded in the second track parts be  able tracking when the
information is reproduced. An such that both if a class I partial response
detection   50   arrangementcapable of providing this feature is char- is
used on reproduction and also if a class IV partial  acterized, In
thatforgenerating a pilot signal in the in- response detection is used, it
is possible to lock on to  formation recorded in the second track parts,
which the clock of the signal read from the second track  pilot signal
consists of a carrier having a relatively low parts.
frequency with respect to the recorded information, The class I partial
response detection (PR1) is  55  the arrangement is devised for recording
the first co- extensively discussed in aforesaid publication by Na-
dewords and the second codewords In alternating kagawa, and is also
referenced amplitude detection  sessions in the second track parts so that
the mean of NRZ recording or amplitude detection of NRZI re-  value of the
recorded information essentially varies 2 
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variation of the relatively low-fre-  the arrangement according to the
invention, quency carrier, and in that for this purpose the dispar-  Fig. 7
shows the information content to be record- ity of the first and second
codewords is unequal to    ed in a track, zero.
Fig. 8 shows the sequence of the first and second Tracking is necessary for
properly positioning the   5  codewords to obtain a pilot signal in the
informa- read head relative to the track to be read out during  tion to be
recorded, reproduction. Thereto, the information words forming  Figs.9 and
10 show the information content of the the (video) signal which are to be
recorded in the    sync block, tracks are coded into channel words in such
a way      Fig. 11 gives a different representation of the in- that a pilot
signal is included in the serial data stream   10  formation content to be
recorded in a track, of the channel words, which pilotsignal is used during
Fig. 12 shows the recording arrangementaccord- reproduction to derive a
tracking control signal by   ing to the invention and which the position of
the read head relative to the    Fig. 13 shows the content of the memory in
the track to be read out can be influenced. This pilot sig-  arrangement
shown In Fig. 12. nal is realised in known fashion in that the current dig-
15  The Figs. Ito 5 describe the operation of the PRI ital sum value in the
serial data stream of the channel  detection method and the PR4 detection
method for words to be recorded shows a behaviour according to  five
digital signals. a desired pattern plotted against time, that is to say,
Fig. la shows adigital input signal to be recorded for example in the form
of a sine of a square wave.  ina track on a magnetic record carrier. The
digital sig- Examples of affixing a pilot signal by influencing   20  nal
is formed by alternating "zeros" and ones. The the current digital sum
value of adigital channel signal  clock frequency In the digital signal is
equal to an [err]T. to be recorded, are described, for example, in Euro-
The reading of the signal of Fig. la by means of the pean Patent
Application EP-A-0 339,724 (PHN        PR1 detection will be described with
reference to Fig. 12.553), or Dutch PatentApplication NL-A-90.02.772  l b
and the reading of the signal of Fig. la by means (PHN 13.537) published on
16.04.1992 and corre-  25  of the PR4 detection with reference to Fig. 1c.
sponding to  EP-A-0 476 767, published on              Fig. lb shows in the
time signal A1 the response 25.03.1992.
(I.e. the resulting signal read out with PR1 detection) By assigning
according to the invention a dispar-  to the ascending edge at instant t =
to in the signal of ity equal to a to the first codeword, where a is an in-
Fig. la. teger unequal to zero, and assigning a disparity equal  30  The
clock instants In the curve Al are located in to -a to the second codeword,
it will be possible to in-  time at the maximum of the curve and at the
instants clude a pilot signal in the digital information to be re-  of the
zero crossings in the curve. These clock in- corded, that is to say, to
include the first and second  stants are represented along the time axis in
Fig. lb codewords in such a way that the current digital sum  and are time
intervals T apart. The maximum in the value in the digital information to
be recorded in the   35  curve Al at instant to coincides in time with the
as- second track parts plotted against time shows a be-  cending edge at
instant to in the signal in Fig. la. haviour according to the desired
pattern of the pilot  The time signal A2 is the response to the de- signal.
scending edge at instant t = [err] = [err]+T in the signal of The first and
second codewords (if present) may  Fig. la. The maximum in the curve A2
coincides in be in the form of 25-bitdigital words. Dutch PatentAp-  40
time with the descending edge at t = [err] of the signal plication
NL-A-90.02.772 (PHN 13.537) describes the  of Fig. la. The ascending edge
at instant t = [err] = [err]2T recording of 25-bit channel words on a
magnetic re-  of the signal of Fig. 1a again results in the curve [err]
cord carrier. Video information is concerned there In-  shifted to the
right by a time interval of 2T. The de- cluded in 24-bit information words
to which a 1-bitdig-  scending edge at instant t = [err] = [err]+2T in the
signal of ital word is affixed to obtain 25-bit information words.  45
Fig. Ia results in curve A2 which is also shifted to the These 25-bit
information words are then encoded to  right by a time interval of 2T.
25-bit channel words in a 2T precoder, after which     The overall response
or (i.e. the readout signal these channel words are recorded in the first
track  which is the result of) the signal of Fig. la is the sum parts of
the tracks on the record carrier. The first (and  of the responses A1 and
A2 and the shifted responses possibly second codewords) as described here
inbe-  50  A1 and A2. This produces the curve represented In fore, are
affixed to the serial data stream of the chan-  Fig. lb with [err]+ [err].
The dock instants now coincide nel words after the 2T precoder.
with the instants at which the signal [err] shows its The Invention will be
further explained by means  maximum. The clock extraction, when employing
of a numberof embodiments with reference to the fol-  PR1 detection, which
is based on detecting the max- lowing drawings, in which:
55  imums in the readout signal as observed hereinbe- Figs. 1 to 5 show the
PR1 and PR4 detection    fore, can readily be realised. In addition, there
is no 



methods for a number of digital signals,       intersymbol interference.
FIg. 6 shows the track pattern as obtained with    Fig. 1cshows in time
signal A1 the response (that 3    5                   EP0492704B1
6 is to say, the resulting signal read out with PR4 detec-  again identical
with the curve [err] in Fig. 1c. The de- tion) to the ascending edge at the
instant t = to in the  scending edge at the instant t = [err] in the signal
of Fig. signal of Fig. 1a. The maximum of the curve [err] In Fig.    2a
produces, after PR4 detection, the time signal A2 1c coincides in time with
the ascending edge at the  shown in Fig. 2c The curve A2 in Fig. 2c Is the
same instantt= to in the signal of Fig. 1a. The clock instants   5   as the
curve A2 in Fig. Ic. in the curve [err] are again time Intervals T apart,
but   Fig. 2c shows in the time signal [err] the overall are shifted by a
time interval T/2 relative to the clock  response, after PR4 detection, to
the signal of Fig. 2a. instants in the curve [err] in Fig. lb. This implies
that  As already observed hereinbefore the clock extrac- around the maximum
there are two clock instants at  tion with PR4 detection is effected by
means of zero which the curve [err] Is non-zero whereas at the other  10
crossing detection in the signal [err]. The zero clockinstants,thecurve
[err] iszeroindeed.Theabove      crossings in this signal, however, do not
coincide In shows that there is intersymbol interference between  time with
the clock instants. This implies that a good two adjacent bits.
bit clock extraction is difficult. The time signal A2 in Fig. lc is the
response to the  Fig. 3a shows the digital input signal recorded In
descending edge at the instant t = [err] = [err] + T in the sig-  15   a
track on a magnetic record carrer. The input signal nal of Fig. 1 a. The
maximum In the curve A2 again oc-  is formed by alternating sets of three
"ones and three curs on the descending edge.
"zeros". The bit dock in the signal is equal to T. The The ascending edge
at the instant t = t2 = to + 2T  signal has a frequency equal to 116T. in
the signal of Fig. la again results in the curve [err],  Fig. 3b shows in
the time signal [err] the response, shifted to the right by a time Interval
of 2T. The de-  20  after PR1 detection, to the ascending edge at the in-
scending edge at the instantt=[err]=[err]+2T in the signal  stantt= to in
the signal shown in Fig. 3a. The time sig- of Fig. 1a again results in the
curve A2 shifted to the  nal [err] shows the response, after PR1 detection,
to the right by a time interval of 2T.                     descending edge
at the instant t = [err]. The overall re- The overall response (that is to
say, the resulting  sponse, after PR1 detection, to the signal shown in
signal read out with PR4 detection) to the signal of  25   Fig. 3a is
represented in Fig. 3b by means of the time Fig. la is the sum of the
responses [err] and [err] and all  signal [err]+ [err]. Distinctly shown is
the fact that the shifted responses [err] and [err]. This produces a zero
maximums in the time signal coincide in time with the signal as represented
in Fig. 1c by way of time signal  clock instants so that a properclock
extraction is pos- [err]+[err]. This also becomes evident if the frequency
re-  sible. sponse H(f) of the PR4 detection as represented in  30  The
signal [err] in Fig. 3c represents the response, Fig. 1d istaken into
account. This frequency response  after PR4 detection, to the ascending
edge at the in- H(f) has a zero at f = [err]T. The signal of Fig. 1a having
stant t = to. The signal A2 represents the response af- afrequencyoff=
[err]T, is thus notdetectable by means  ter PR4 detection to the descending
edge at the in- of PR4 detection.                                   stant t
= [err]. The signal [err]+ [err] in Fig. 3c represents the Fig. 2a
represents the digital input signal which is  35  overall response, after
PR4 detection, again to the recorded in a track on a magnetic record
carrier. The  signal shown in Fig. 3a. Clearly noticeable is the fact
digital signal is formed by two alternating pairs of  that the "zeros" in
the signal [err] + [err] coincide In time "zeros" and "ones". The bit clock
in this signal is again  with the clock instants, so that a proper bit
clock ex- equal to T. The signal has a frequency f equal to [err]T.
traction is again possible. Analogous to the preceding description the as-
40  This means that both with PR1 detection and with cending edge at
instant t = to in the signal of Fig. 2a  PR4 detection the bit clock
extraction from the signal afterPR1 detection producesthe time interval
[err] rep-  shown in Fig. 3 is possible. resented In Fig. 2b. The curve
[err] In Fig. 2b is again   Fig. 4 shows the PR1 detection (Fig. 4b) and
the the same as the curve [err] in Fig. l b. The descending  PR4 detection
(Fig. 4c) of the signal of Fig. 4a, which edge at the Instant t = [err] In
the signal of Fig. 2a after  45  is recorded in the trackon the magnetic
record carrier. PR1 detection produces the time signal A2 shown in   The
signal alternately comprises five "ones" and five Fig. 2b. The curve A2 in
Fig. 2b is identical with the  zeros". curve A2 in Fig. lb.
Fig. 4b distinctlyshows in the signal [err]+[err] which Fig. 2b shows in
the curve [err]+ [err] the overall re-  represents the overall response,
after PR1 detection, sponse after PR1 detection to the signal of Fig. 2a.
50  to the signal of Fig. 4a, that the maximums in this sig- Half the clock
instants coincide with the maximums in  nal coincide with the clock
instants so that a proper this time signal as appearsfrom the time signal
[err]+[err]  clock extraction is possible. In thesignal [err]+[err]of Fig.
In Fig. 2b. The clock extraction, when the PR1 detec-  4c, i.e. the overall
response after PR4 detection, the 



tion is employed, can thus readily be realised.     zero crossings continue
to coincide with the clock in- Furthermore, similar to the preceding
descrip-   55   stants. Thus, also In this case it holds that a proper
tion, the ascending edge atthe instantt=t2 in the sig-  bit clock
extraction is possible for both detection nal of Fig. 2a produces, after
PR4 detection, the time  methods. signal [err] shown in Fig. 2c. The curve
[err] in Fig. 2c is  In curve [err]+ [err] in Fig. 4c the fact is that the
zero 4    7                   EP 0 492 704 B1                 8 crossing at
instant to denotes a transition from a sig-  revolution of the head drum,
the track [err] is recorded nal having a large absolute maximum in a
positive di-  by the other head. Alternatively, it is possible to have
rection to a signal having a small relative maximum in  a united action of
the two heads. in that case they are negative direction, and that the zero
crossing at the  close together on the circumference of the head drum
instant t2 denotes a transition from a signal having a   5   and are
mechanically rigidly connected to each other. small relative maximum in
positive direction to a sig-  In a single scan of the record carrier by the
combined nal having a large absolute maximum In negative di-  heads the
tracks [err] and [err] are recorded simultane- rection. The relative
maximums (in negative direction  ously. between the instants [err] and
[err], and in positive direc-  In a 50 Hz system with 625 video lines per
picture tion between the instants [err] and [err]) are still so large   10
the information stored in a single video frame is equal as to make a proper
detection of the zero crossings  to a single video picture stored in the
first track parts possible.                                          TP1 of
12 consecutive tracks. In a 60 Hz system with Fig. 5 shows only the PR4
detection of a signal  525 lines per picture the Information stored in a
single having an alternation of four zeros" and four "ones"  video frame is
stored in the firsttrack parts TP1 of 10 as is shown in Fig. 5a. The
overall response [err]+[err] In  15  consecutive tracks. Fig. 5b distinctly
shows that between the zero cross-  For recording two audio channels in the
third Ings which coincide with the cock instants such as to  track parts
the third track parts of 6 consecutive and [err] there is another zero
crossing located halfway  tracks pervideo frame are available In the 50 Hz
sys- between them. The result is thatthe relative extremes  tem. For the 60
Hz system they are the third track in the curve [err]+ [err] and located
between t = to and t  20   parts of 5 consecutive tracks per video frame. =
[err] are so small as to render a proper detection of the  The information
content in a single track will be zero crossings impossible.
further described hereinbelow. Fig. 7 diagrammati- The same holds for the
PR4 detection of a signal  cally shows the information content of the
signal as It formed by an alternation of p "zeros" and p "ones"  is
recorded In a single track. The content is shown In where p is an even
number greater than or equal to  25   Fig. 7 in the form of a rectangle
having horizontal lines 6. In addition, if there are many "ones" and zeros"
af-  which are successively read outfrom left to rightfrom ter each other,
the transitions in the signal to be re-  top to bottom. First the content
is two lines of n-bit co- corded are wider apart and, consequently, the
clock  dewords which are recorded In the second track part extraction after
PR1 or PR4 detection is rendered  TP2. In this example n is equal to 25.
Each line com- more difficult. This Implies that even for the case   30
prises 47 codewords. The total Information content to where p Is an odd
number much greater than 5, the  be recorded In the second track part TP2
is thus 94 clock extraction after PR1 or PR4 detection Is ren-  25-bit
codewords. The information recorded in the dered more difficult, if not
impossible.           first track part TP1, which part comes after the sec-
Fig. 6 shows in a diagram a magnetic record car-  ond track part TP2,
contains (81 + 7=) 88 lines of in- rier 1 on which a digital video signal
and a digital audio  35  formation, containing each 47 n (=25)-bit channel
signal are recorded in tracks [err], [err].... arranged atan  words. The
first track part TP1 is followed by the angle with the longitudinal axis of
the record carrier.  fourth track part TP4 (the edit gap). In the fourth
track The tracks are read out by means of read heads (not  part as In the
first track part two lines of 47 n (=25)- shown) moving over the tracks In
the direction as in-  bit codewords each are recorded. In the third track
dicated by means of the arrow 2. In first track parts  40  part TP3 which
follows the fourth track part, informa- TP1 of the tracks the digital video
information is stor-  tion is recorded which is present in (6 + 3 =) 9
lines, ed. Second track parts TP2, forming the beginning of  each line
containing again 47 n (=25)-bit channel the tracks, precede the first track
parts TP1.     words. In the fifth and last track part TP5 of the track The
digital audio information, for example, a PCM  also n (=25)-bit codewords
are recorded. For the 625 audio signal, is stored in third track parts TP3
shown   45  line system this fifth track part accommodates 1325 as shaded
sections. The first track parts TP1 and the  bits, that is to say, exactly
53 codewords. Forthe 525 third track parts TP3 are separated by fourth
track  line system the fifth track part accommodates 1445 parts TP4,
otherwise termed edit gaps. The tracks  bits. This means 57 complete 25-bit
codewords and are terminated by fifth track parts TP5.           another 20
first bits of an additional codeword. The Two tracks, such as [err] and
[err] can consecutively  50  reason for choosing the content of the fifth
track part 



be recorded by two separate heads, one head at an  in above manner will be
explained below. azimuth angle a and the other head at an azimuth an-  In
the track parts TP2, TP4 and TP5 n-bit first co- gle [err]. The heads are
then positioned, for example,  dewords containing at least successive
sequences of over 180[err] around the circumference of a rotatable  p
"zeros", q "ones" and r zeros", or alternatively, p head drum, whilst the
record carrier is wrapped  55   ones , q zero"   and r "ones" are recorded.
p, q and r around the head drum over 180[err]. During a half revo-  are odd
Integers for which holds p [err] 3[err] q [err] 3 and r [err] lution of the
head drum a track such as [err] is recorded  3. by one of the two heads,
and during the subsequent    From the description with respect to Figs. 1
to 5 5    9                   EP0492704B1                     10 it has
become manifest that with these codewords a  may be inserted into the
information to be recorded, PR1 detection and a PR4 detection of the
information  that is to say, tracking by influencing the current dig- read
from the second track parts is possible. Various  ital sum value in the
information to be recorded. In possibilities for the first codeword will be
further dis-  aforementioned Dutch Patent Application No. NL-A- cussed.
5   90.02.772 (PHN 13.537) there is described how a pi- The first codeword
may  be  as follows        lot signal is to be inserted into the
information to be (p=q=r=3)....
recorded. 000111000 .............                          This narrows
down to the fact thatthe current dig- A25-bitfirst codeword could then look
as follows:  Ital sum value in the data stream behaves like a car-
0001110001110001110001111                l0  rier which has a relatively
low frequency compared to The fact that now at the end of the codeword as
the bit frequency of the information to be recorded. In the example above,
or somewhere else in the co-  For affixing such a pilot signal to the
information to be deword four "ones" or rather four "zeros" are found in
recorded In the second track parts too, first and sec- a row is no
objection for the PR1 detection and PR4  ond codewords are to be recorded
in the second track detection.                                    15
parts, the second codewords also being n bits long, The first codeword may
also look as follows     and the inverseof the first codewords. In
addition, the (p=q=r=5)                                          first
codeword, and thus also the second codeword, 000001111100000 ....
has a disparity unequal to zero. It is not advisable to form a 25-bit first
codeword  In the preceding example for which for the first only from
successive sequences of five "ones" and   20  codeword W1 the bit sequence
five "zeros" because in that case there will be 10
0001110001110000011100011 "zeros" or 10 "ones" In a row at the transitions
be-  was chosen, the disparity of the first codeword [err] is tween
successive first codewords, which Is undesir-  equal to -3. The second
codeword W2 then has the fol- able for several reasons, for example, the
poorer bit  lowing bit sequence clock extraction.
25         1110001110001111100011100 Another possibility is a combination
of sequenc-  and has a disparity of + 3. es of3 "ones" and sequences of5
"zeros" or the other   Fig. 8 shows in Fig. 8b the pilot signal plotted way
around, such as                                against time as it may be
affixed to the signal to be .... 11100011100000 ....
recorded in the second track parts. In order to realise As a special
exemplary embodiment the first co-  30  this, the first and second
codewords are to be placed deword with n = 25 follows from:
behind one anotherso that the pilot signal concerned
0001110001110000011100011.                   as shown in Fig. 8b is
obtained. Fig. 8c shows the or- Recording the first codewords in the second
der of the first and second codewords plotted against track parts has for
its object to derive the bit dock  time, as they are to be recorded in the
second track from the information read from the second track parts  35
parts. For the instant [err] always second codewords W2 when the reading of
the tracks is commenced. This  having a positive disparity are recorded in
the track. may be realised by applying the read Information to a  The
current digital sum value thus continues to aug- phase-locked loop. The
voltage-controlled oscillator  ment, cf. Fig. 8a, until at Instant [err]
the maximum in the is then controlled such that It is set to the frequency
signal of Fig. 8a is attained. At that instant the first co- of the bit
clock or a multiple thereof.       40  dewords [err] are affixed. These
codewords [err] have If the phase-locked loop has been locked on to,  a
negative disparity. The current digital sum value is the system is locked
on to the bit clock of the informa-  thus reduced until, at the instant
[err] the minimum in tion read out from the second track parts. In
addition,  the signal of Fig. Ba is attained. Then again second when
recording the first codewords in the second   codewords are affixed. track
parts there is a possibility of detecting, after the   45  In the tracks
which are to accommodate a pilot bit clock has been locked on to during the
reading op-  signal a sequence of first and a sequence of second eration,
the first codewords whose bit patterns are  codewords are alternately
recorded in the second 



naturally known, so that when the second track parts  track parts of these
tracks and in tracks which do not are read out the reading device may lock
on to the  need to accommodate a pilot signal it would be suffi- word clock
rate. The word clock for 25-bit first code-  50  cient to record, for
example, three "zeros", three words is thus 1/25 of the bit clock. If the
device is  "ones", three "zeros" .... and so on in an alternating locked on
to the word clock rate, a certain detection  fashion. Preferably,
alternating first and second co- of the sync words located in the first
track parts (cf.  dewords are taken [err] below) will be possible.
The fourth track part TP4 (edit gap) and the fifth If, in addition, one
wishes to employ tracking   55  track part TP5 in a track are preferably
filled with the while the tracks are being read out, and thus also  same
type of information as the second track part while the Information is being
read out from the sec-  TP2 of the same track Is filled with. The edit gap
TP4 ond track parts, during the recording a pilot signal  Is introduced to
enable separate editing of the audio 6    11                  EP0492704B1
12 signal in the track part TP3. If the audio signal has  parts are
identified. 7 bits are available for the line been edited, this Implies
that the bit patterns in the  numbering. 8 bits form a parity byte for the
identifica- edit gap no longer continue undisturbed. With a con-  tion
information and two bits are idle. secutive reproduction of the video
signal and the edit-  Async block having a line number greater than 7 ed
audio signal this lack of continuation of the bit pat-   5   further
includes an 8-bit word containing auxiliary terns in the edit gap could
lead to an unlocking of the  data. For auxiliary data one may think of
character reproduction system. By introducing the same code-  data (tables
of contents), check data (indication words in the edit gap as in the second
track part, the  whether 50 or 60 Hz video signals are concerned, in-
system can be locked on to very fast again.        dicatlon of the sampling
rate of the audio signals) or ThefirsttrackpartTPl in atrackcontains the
vid-  io  teletext data. The two channel words [err] and [err] in so
information. Fig. 9 represents the content ofa sync  a line (sync block)
are now exactly filled. The sync block recorded in the first track part of
a track. A sync  block further includes the channel words [err] to [err]
block is actually a horizontal line shown in Fig. 7 with-  These channel
words contain (42x3--) 126 8-bit video in the part referenced TP1.
words. As observed hereinbefore, this line (this sync   15  The bits 2 to 9
of the channel word [err] also form block) contains 47 channel words each
containing (in  an 8-bit video word. Thus, a sync block accommo- this case)
25 bits, referenced [err].  dates 127 8-bit video words (i.e. 127 video
bytes). A Each 25-bit channel word actually comprises four   sync block
further accommodates the bits 10 to 25 of parts, that is to say, three
uniform parts which are 8  the channel word [err] and the channel words
[err] bits long and one 1-bit-long part, as is shown in Fig.  20  and
[err]. This information comprises the horizontal 9 for [err].
parities. Aforementioned Dutch Patent Application NL-A-      If a line
(sync block) in the part TP1 is concerned 90.02.772 (PHN 13.537) describes
how these 25-bit  having a line numbersmallerthan 8, the line partfrom
channel words are obtained by combining each time  bit 18 of the channel
word [err] to the bit 9 of channel three 8-bit video information words Into
a 24-bit infor-  25  word [err] comprises the vertical parities in lieu of
the mation word after which a single bit is affixed to influ-  auxiliary
data and the video Information. ence the current digital sum value In the
serial infor-  The horizontal and vertical parities are affixed for mation
of the consecutive 25-bit information words,  recording the video
information so as to enable an er- aimed at inserting, for example, a pilot
signal into this  ror correction of the read-out video information.
information stream. Another possibility Is to realise a   30  Fig. 10 shows
the content of a line (sync block), dip in the frequency spectrum of the
information   which is recorded in a third track part of a track. Ac-
stream at a specific frequency.                    tually a sync block is
again a horizontal line shown in Subsequently, the 25-bit information words
are  Fig. 7 located within the part referenced TP3. converted into 25-bit
channel words in a 2T precoder,  The lines again all contain the sync
information after which they are recorded on the magnetic record  35  and
the identification information as already dis- carrier.
cussed hereinbefore. The last 8 bits of the channel The first channel word
[err] In each line (each sync  word cw2, the channel words [err] to [err]
and the bits block) comprises the sync word. The sync word is   2 to 17 of
the channel word 38 contain audio informa- formed by the first 17 bits in
the first channel word  tion corresponding to a total of 108 (=3x35+3)
8-bit awl. Including the sync word in a 25-bit information   40  audio
words (ie. 108 audio bytes). The last 8 bits of word and precoding this
25-bit information word into  the channel word [err], the channel words
[err] to a 25-bit channel word is also described In aforemen-  [err] and
the bits 2 to 9 of the channel word [err] con- tioned Dutch Patent
Application NL-A-90.02.772     tain auxiliary data information
corresponding to a to- (PHN 13.537).
tal of 20 (=3x6+2) 8-bit data words (i.e. 20 data bytes. 



Thereafter, identification information ID is Includ-  45  This auxiliary
data information Is largely identical with ed in the last 8 bits of the
first channel word [err] and  the auxiliary data information in the first
track part. the bits 2 to 17 of the second channel word [err]. The
Furthermore,from bit 10 in the channel word [err] identification
Information ID contains, for example, a  the horizontal parities are
included as was described track number (4 bits) denoting In which of the 10
or  with reference to Fig. 9. 12 tracks of a video frame the information is
stored,  50  The aforementioned content applies to these six a frame number
(2 bits) denoting a specific video  lines in the part TP3. For the
remaining three lines in frame, and a 1-bit word denoting whether the data
in  the part TP3 it holds that the vertical parities are in- the sync block
are audio or video data.            cluded In a line In lieu of the audio
bytes and the aux- Furthermore, the identification Information con-  iliary
data bytes. The horizontal and vertical parities tains a line number
denoting a horizontal line in the  55   are again added for enabling an
error correction of the part of the rectangle shown In Fig. 7 referenced
TP1  audio Information and auxiliary data that have been or TP2. The line
numbers run from 1 to 97 so that all  read out. the lines (all the sync
blocks) in thefirstand third track  Fig. 11 shows once more in a
diagrammatic form 7    13                  EP 0 492 704 B1
14 the serial data stream which is recorded in a track. Ini-  The reading
of the vertical parity information in a tially the first and/or second
codewords recorded in  trick mode is in fact not very useful. It is more
useful the second track part TP2. Then the information re-   to permit the
read head reading as many sync blocks corded in the first track part TP1.
Firstthe sync blocks  containing desired video information as possible
[err] to [err] containing the vertical and horizontal par-   5   while it
traces a path over the record carrier. ities referenced VP and HP
respectively, in addition  Therefore, the desired information is recorded
as to the sync words (S) and the identification informa-  much as possible
in the centre of the record carrier tion (ID). Then the sync blocks [err]
to [err] containing  and the vertical parity information as much as possi-
the auxiliary information (Aux) and the video informa-  ble on the sides.
For the case where the video infor- tion (VD) inlieuof thevertical
parities. Finally, the first  10  mation has been recorded ahead of the
audio infor- and/or second codewords which are recorded in the  mation In a
track, this means that the vertical parities fourth track part TP4.
belonging to video information are recorded before Then comes the
information which is recorded in  the video Information, and the vertical
parities be- the third track part TP3. First the sync blocks [err] to
longing to the audio Information are recorded afterthe [err] which contain
the audio information (AD), the   15  audio information in the track
auxiliary information (Aux) and the horizontal parities  Needless to
observe that if the audio information (HP) in addition to the sync words
(S) and the Identi-  had been recorded in a track before the video infor-
fication information (ID). Then the sync blocks S7,  mation, the vertical
parity information belonging to [err] and [err] which contain the vertical
parities (VP)  the audio information would be recorded in the track in lieu
of the audio and auxiliary information. Finally,  20  ahead of the audio
information and the vertical parity the first and/orsecond codewords are
recorded in the  information belonging to the video information after fifth
track part TP5.                              the video information. The
reason for the vertical parities for the video  Furthermore, the fact is
that with normal repro- information to be located up front in the track,
i.e. be-  duction errors may rather occur when information Is fore thevideo
information in the track, is the following.  25  read out at the ends of a
track, that is to say, on the One reason is that trick modes should be
possi-  sides of the record carrier. By recording the video and ble when
the information recorded on the record car-  audio information more to the
centre of the track, rier is read out. In trick modes the record carrier
has  seen in longitudinal direction of the track, the chance a different
transport speed than the transport speed  of reading useful information
(represented by the hor- with normal reproduction. At this different
(higher or  30  izontal parities) will be enhanced. just lower) transport
speed the read heads (read       Fig. 12 shows an example of an arrangement
for head) trace(s) a path which is not parallel with the  recording audio,
video and auxiliary information in the tracks, and, consequently, crosses
the tracks. In a  tracks. time interval during which a read head is located
over  In an audio signal processing unit 50 the audio a track during the
trick mode, the read head reads one   35  signal, for example, a stereo
audio signal, is convert- or a plurality of (by far not all of the) sync
blocks con-  ed from 8-bit audio words (audio bytes) which are ap- taining
video Information from this track. Each sync  plied to a memory 56 over the
line 53. block comprises, where it is a matter of a sync block  Fig. 13
diagrammatically shows the subdivision in the first track part, for
example, the video informa-  of the contents of this memory 56. In the
memory sec- tion and the horizontal parities. These horizontal par-  40
tion referenced I these audio bytes (6 lines of 108 au- ities are intended
for an error correction of the auxil-  dio bytes in all) are stored. 



lary data and the video data In the sync block. For the  In a video signal
processing unit 51 the video sig- reading in a trick mode and thus forthe
reading of the  nal, after being subjected to a picture encoding to re-
information contained in a sync block an errorcorrec-  duce the amount of
information, is converted to 8-bit tion is possible on the grounds of the
horizontal po-  45  video words (video bytes) which are applied to the
larity information included in this sync block that has  memory 56 over the
line 54. In the memory section been read out.
referenced 11 these video bytes are stored (a total of The vertical
parities are intended to apply an error  81 lines of 127 video bytes).
correction to a column of bits in the rectangle shown  In an auxiliary
signal processor 52 the auxiliary in Fig. 7. For this purpose it Is
necessary for all these   50  signal is converted to 8-bit auxiliary data
words (aux bits in the column to be read out. As explained here-  bytes).
Over line 55 these bytes are applied to the inbefore, by far not all the
sync blocks of a track are  memory 56 where they are stored In the sections
ref- read out in a trick mode. This means that generally in  erenced III
and IV. In section III I auxiliary byte isstor- a trick mode not all the
information In a column in the  ed in each of the 81 lines. Section IV
accommodates rectangle of Fig. 7 is read out. This also means that  55   a
total 6 lines of 20 auxiliary bytes each. in the trick mode the vertical
parity information cannot  Thereafter, an error protection operation is
per- be used for realising an error correction of the infor-  formed for
the information stored in the sections 11 and mation read from the tracks.
III. This results in the vertical parities being stored in 8    15
EP 0 492 704 B1                 16 the section Va and the horizontal
parities being stored  information words are converted to 25-bit channel in
the section Via. First, an error protection operation  words which are then
applied to the recording device is performed column-by-column for the
Information,  61 whentheswitch60 isinthe position a-b.Thechan- stored in
each column in the sections 11 and III. This  nel words are recorded on the
record carrier by the re- provides the vertical parity Information stored
in a cor-   5   cording device 61. responding column In the section Va.
Aftercompleting   Prior to the reading of the information from the the
operation for all the columns in the memory sec-  memory 56 a switch 60 is
put in position c-b in re- tions 11 and III in this fashion, an error
protection op-  sponse to a control signal applied to switch 60 by a
eration is performed line-by-line for the information  central processing
unit. stored in each line in the sections II, III and Va. This  10  The
arrangement comprises a codeword genera- then provides the horizontal
parity information stored  tor 63 devised for generating the first and
possibly In the corresponding line in the section Via.      second
codewords. If a pilot signal having frequency With the horizontal parity
information stored in a  [err] is meant to be inserted into the information
to be re- line of the section Vla and the information stored in  corded in
the second track parts TP2, the generator the same line of the memory
sections 11 and III it is  15  63 is to generate the first and second
codewords in possible on reproduction to detect and correct, as re-  an
alternating fashion as has already been explained quired, errors occurring
in this combined line of mem-  with reference to Fig. 8, in response to a
control signal ory sections 11, III and Vla.                      in the
form of a square wave having frequency [err] gen- With the vertical parity
Information stored in a col-  erated by a control signal generator 64. umn
In the section Va and the information stored in  20  The switch 60 retains
position c-b until the gen- the same column in the memory section 11 (or
III) it is  erator 63 has delivered 94 25-bit codewords to the re- possible
on reproduction to detect and correct, as re-  cording device 61. Then the
switch 60 changes to the quired, errors in this combined column of the
memory  position a-b. Subsequently, in unit 58 the sync word sections 11
(or III) and Va. An error protection opera-  and the first byte of the
first line in the memory 56 are tion is also performed for the information
stored in  25  combined forforming the first 25-bit information word
sections I and IV. The result is the vertical parities be-  to be applied
to the recording device 61 after 2T pre- ing stored In section Vb and the
horizontal parities be-  coding. Inserting the sync word into the serial
data ing stored in section Vlb.                         stream as is
reallsed by the unit 58 is again extensive- Also in this case an error
protection operation is  ly discussed In aforementioned Dutch
PatentApplica- performed for the information stored in each column   30
tion NL-A-90.02.772 (PHN 13.537). in the sections I and IV. This provides
the vertical par-  Thereafter, the remaining bytes stored in the first ity
information stored In a corresponding column in  line ofthe memory 56 are
combined in groups of3and the memory section Vb. After all the columns in
the  converted to 25-bit Information words in the unit 58, memory sections
I and IV have been processed In this  and after being subjected to
precoding in the 2T pre- manner, a line-by-line error protection operation
is  35  coder 59, recorded in the track of the record carrier. performed
for the information stored in each line in  Subsequently, in unit 58 the
sync word and the the sections 1, IV and Vb. This provides the horizontal
first byteof the second line in the memory 56 are com- parity information
stored in a corresponding line in the  bined to form the next 25-bit
information word to be 



section Vlb.                                       applied to the recording
device 61 after preceding In Furthermore, the ID generator 57 provides the
40  the precoder 59. Then, 3 bytes are stored each time Identification
information stored in the sections Vlla  in the second line of the memory
56, combined and and Vllb. In the section Vlla there are 88 lines of 3 ID
converted to a 25-bit information word in the unit 58. bytes each and in
the section Vllb there are 9 lines of  This operation is continued until
the entire second 3 ID bytes each.                                   line
of the memory 56 has been read out. This oper- Thereafter, the memory 56 is
read outline-by-line   45  ation is repeated for successive lines of memory
56 and the values which may have been scrambled In a  until the 88th line
of the memory 56 has been read scrambler (not shown) are applied to the
unit 58. This  out. The Information stored in the memory sections 11,
implies that bytes are each time applied to the unit 58.  III, Va, Vla and
Vlla has now been read from the mem- In Dutch Patent Application
NL-A-90.02.772      ory 56 and recorded in the track on the record carrier,
(PHN 13.537) the operation of the unit 58 and the 2T   50  that Is to say,
in the first track part TPI. precoder 59 is extensively discussed. For an
explan-  The switch 60 now changes back to the position ation of this
operation reference Is made to that Pa-  c-b. The codeword generator 63
again generates 94 tentApplication.
codewords (first and possibly second codewords) It will be sufficient to
observe in this connection  which are recorded in the track by the
recording de- that each time three 8-bit words applied by memory  55   vice
61 and form the fourth track part. 56 to unit 58 are converted to single
25-bit information  Subsequently, the switch 60 returns to the posi- words
in unit 58 as a result of the extension by one bit  tion a-b. In the manner
described hereinbefore the (eithera "O" ore "1". In the 2T precoder 59 the
25-bit  restofthe information stored in the memory 56 is read 9    17
EP 0 492 704 B1                  18 out and is recorded in the track, after
the sync infor-  acterized in that the arrangement comprises co- mation is
added, and after the further processing in    deword generating means
devised for generating the unit 58 and the precoder 59 has taken place. In,
n-bit first codewords, and in that the recording this fashion the third
track part is developed. Then    means is devised for recording the n-bit
first co- again the switch 60 returns to the position c-b and an-   5
dewords in second track parts, in that the first co- other 47 codewords are
applied to the recording de-     dewords contain each a sequence of,
succes- vice 61 by the generator 63 and recorded in the track,  sively, p
bits having a first binary value, q bits so as to form the fifth track
part.                     having the second binary value being the inverse
It should be observed here that the steps descri-   binary value of the
first binary value, and r bits bed hereinbefore are realised in response to
control  10  having the first binary value, and in that p, q and signals
applied to the various constituent parts in the  r are odd Integers for
which the following holds p arrangement shown in Fig. 13 by a central
processing    [err] 3, q [err] 3, and r [err] 3. unit, for example, the
processing unit 62. For simplicity and clarity of the description these  2.
Arrangement as claimed in claim 1, characterized control signals will not
be discussed any further.  15  In that the second track parts form the
beginning The foregoing describes that the fifth track part   of the
tracks. TP5 contains 1325 or 1445 bits depending on wheth- era 50 Hz-625
line system ora 60 Hz-525 line system  3. Arrangement as claimed in claim
1, for recording is concerned. The reason forthis is that this measure   a
first digital signal in the first track parts and for achieves a simple
coupling between the clock fre-  20   recording a second digital signal in
third track quency [err] with which a video signal presented to an in-
parts in the tracks, characterized in that the re- put 70 of the
arrangement is to be sampled in an ana-   cording means is devised for
recording the sec- log-to-digital converter 71 priorto the signal being ap-
ond track parts in between the first and the third plied to the video
signal processing unit 51, and the   track parts in the tracks. frequency
f2 with which a recording head records the   25 digital information on the
record carrier (the channel  4. Arrangement as claimed in Claim 1, 2 or 3,
char- bit rate).                                              acterized in
that the arrangement is furthermore When taking the 50 Hz-625 line system
as an ex-     devised for generating n-bit second codewords ample, it holds
that [err] = 864 x 625 x 25 = 13.5 MHz     and for recording the second
codewords in the where 864 stands for the number of clock pulses in  30
second track parts, and in that the second code- one video line, 625 for
the number of lines in a frame  words are the inverse codewords of the
first co- and 25 for the number of frames per second.             dewords.
For the channel bit rate f2 it holds that there are (47 x 101 x 25+1325=)
120,000 bits In a single track.  5. Arrangement as claimed in Claim 1, 2, 3
or 4, The channel bit rate f2 for a single head is then   35  characterized
in that r Is equal to p. 



120,000x30012= 18 Mbit/s, where 300 isthe number of tracks recorded per
second.                      6. Arrangement as claimed in Claim 5,
character- There is a simple 4/3 ratio between [err] and [err]. A    ized
in that the first codewords contain a se- phase-locked loop (not shown)
which Is also supplied    quence of successive p bits having the first
bina- with the video signal applied to the input 70, derives   40  ry
value, q bits having the second binary value, the 13.5 MHz clock rate from
this video signal. When    p bits having the first binary value and again q
multiplying this rate by 4/3, the 18 MHz clock rate is   bits having the
second binary value. obtained which is necessary in recording unit 61 for
recording the digital information in the record carrier.  7. Arrangement as
claimed In one of the preceding 45      Claims, characterized in that the
first codewords additionally contain p + 2 successive bits of the Claims
first binary value. 1. Arrangement for recording a digital signal, for ex-
8. Arrangement as claimed in one of the preceding ample, a digital video
signal, In tracks on a mag-  50  Claims, characterized in that the first
codewords netic record carrier, which tracks run parallel with
additionally contain q + 2 successive bits of the each otheroverthe record
carrierand atan angle      second binary value. relative to the
longitudinal axis of this record car- rier, while the digital signal is
recorded in a first  0. Arrangement as claimed in one of the preceding
track part of the tracks, which arrangement com-  55  Claims, characterized
in that p, q and rare equal prises an input terminal for receiving the
digital  to 3 or 5. signal and includes a recording means for record- ing
the digital signal in the first track part, char-  10. Arrangement as
claimed in one of the preceding 10    17                  EP 0 492 704 B1
18 out and Is recorded in the track, after the sync infor-  acterized in
that the arrangement comprises co- mation is added, and after the further
processing in   deword generating means devised for generating the unit 58
and the precoder 59 has taken place. In    n-bit first codewords, and in
that the recording this fashion the third track part is developed. Then
means is devised for recording the n-bit first co- again the switch 60
returns to the position c-b and an-   5  dewords in second track parts, in
that the first co- other 47 codewords are applied to the recording de-
dewords contain each a sequence of, succes- vice 61 by the generator 63 and
recorded in the track,  sively, p bits having a first binary value, q bits
so as to form the fifth track part.                    having the second
binary value being the inverse It should be observed here that the steps
descri-   binary value of the first binary value, and r bits bed
hereinbefore are realised in response to control  10  having the first
binary value, and in that p, q and signals applied to the various
constituent parts in the  r are odd integers for which the following holds
p arrangement shown in Fig. 13 by a central processing   [err] 3, q [err]
3, and r [err] 3. unit, for example, the processing unit 62. For simplicity
and clarity of the description these  2. Arrangement as claimed in claim 1,
characterized control signals will not be discussed any further.  15  in
that the second track parts form the beginning The foregoing describes that
the fifth track part   of the tracks. TP5 contains 1325 or 1445 bits
depending on wheth- era 50 Hz-625 line system ora 60 Hz-525 line system  3.
Arrangement as claimed in claim 1, for recording is concerned. The reason
for this is that this measure  a first digital signal in the first track
parts and for achieves a simple coupling between the clock fre-  20
recording a second digital signal in third track quency[err] with which a
video signal presented to an in-  parts in the tracks, characterized in
that the re- put 70 of the arrangement is to be sampled in an ana-  cording
means is devised for recording the sec- log-to-digital converter 71 priorto
the signal being ap-  ond track parts in between the first and the third
plied to the video signal processing unit 51, and the  track parts in the
tracks. frequency f2 with which a recording head records the   25 digital
information on the record carrier (the channel  4. Arrangement as claimed
in Claim 1, 2 or 3, char- bit rate).
acterized in that the arrangement is furthermore When taking the 50 Hz-625
line system as an ex-    devised for generating n-bit second codewords
ample, It holds that [err] = 864 x 625 x 25 = 13.5 MHz    and for recording
the second codewords in the where 864 stands for the number of clock pulses
in  30  second track parts, and in that the second code- one video line,
625 for the number of lines in a frame  words are the inverse codewords of
the first co- and 25 for the number of frames per second.
dewords. For the channel bit rate f2 it holds that there are 



(47 x 101 x 25 +1325 =) 120,000 bits in a single track.  5. Arrangement as
claimed in Claim 1, 2, 3 or 4, The channel bit rate f2 for a single head is
then   35  characterized in that r is equal to p. 120,000x300/2 = 18
Mbit/s, where 300 is the number of tracks recorded per second.
6. Arrangement as claimed in Claim 5, character- There is a simple 4/3
ratio between [err] and [err]. A   ized In that the first codewords contain
a se- phase-locked loop (not shown) which is also supplied   quence of
successive p bits having the first bina- with the video signal applied to
the input 70, derives  40  ry value, q bits having the second binary value,
the 13.5 MHz clock rate from this video signal. When   p bits having the
first binary value and again q multiplying this rate by 4/3, the 18 MHz
clock rate is  bits having the second binary value. obtained which is
necessary in recording unit 61 for recording the digital information in the
record carrier.  7. Arrangement as claimed In one of the preceding 45
Claims, characterized in that the first codewords additionally contain p +
2 successive bits of the Claims
first binary value. 1. Arrangement for recording a digital signal, for ex-
8. Arrangement as claimed in one of the preceding ample, a digital video
signal, in tracks on a mag-  50  Claims, characterized in that the first
codewords netic record carrier, which tracks run parallel with
additionally contain q + 2 successive bits of the each other over the
record carrier and at an angle  second binary value. relative to the
longitudinal axis of this record car- rier, while the digital signal is
recorded in a first  9. Arrangement as claimed in one of the preceding
track part of the tracks, which arrangement com-  55  Claims, characterized
In that p, q and r are equal prises an input terminal for receiving the
digital  to 3 or 5. signal and includes a recording means for record- ing
the digital signal in the first track part, char-  10. Arrangement as
claimed in one of the preceding 10    19                 EP 0 492 704 B1
20 * C   L  M   S* Claims, characterized in that for generating a pi-  3.
Anordnung nach Anspruch I zum Aufzelchnen ei- lot signal in the information
recorded in the sec-  nes ersten Digitalsignals in den ersten Spurenab- ond
track parts, which pilot signal consists of a  schnitten und zumAufzeichnen
sines zweiten Di- carrier having a relatively low frequency with re-
gitalsignals in dritten Spurenabschnitten in den spect to the frequency of
the recorded informa-   5  Spuren, dadurch gekennzeichnet, daB das Auf-
tion, the arrangement is devised for alternately  zeichnungsmittel zum
Aufzeichnen der zweiten recording the first codewords and the second co-
Spurenabschnitte zwlschen den ersten und den dewords In the second track
parts so that the     dritten Spurenabschnitten in den Spuren ausge- mean
value of the recorded information In es-     legt ist. sence varies with
the variation of the relatively  10 low-frequency carrier.
4. Anordnung nach Anspruch 1, 2 oder 3, dadurch gekennzeichnet, dag die
Anordnung augerdem 11. Arrangement as claimed in Claim 10, character-   zum
Erzeugen zweiter n-Bit-Codeworter und ized in that for this purpose the
disparity of the  zum Aufzeichnen der zwelten Codeworter in den first and
second codewords is unequal to zero.   15  zwelten Spurenabschnitten
ausgelegt ist, und daB die zwelten Codewfrter die Invertierten Co- 12.
Arrangement as claimed in one of the preceding   dewdrter der ersten
Codewfrter sind. Claims, characterized in that n = 25.         5. Anordnung
nach Anspruch 1,2,3 oder4, dadurch 13. Arrangement as claimed in one of the
preceding   20  gekennzelchnet, dall r gleich p ist. Claims, characterized
in that the first codeword is equal to the 25-bit binary number
S. Anordnung nach Anspruch 5, dadurch gekenn- "00011100011100000111100011".
zeichnet, daB die ersten Codew8rter eine Folge auleinanderfolgender p-Bits
mit dem ersten Bi- 25      nlrwert, q-Bfts mit dem zweiten Binarwert,
p-Bits Patentansprfiche                                     mit dem ersten
Blnarwert und wiederum q-Bits mit dam zweiten Blnarwert enthalten. 1.
Anordnung zum Aufzeichnen sines Digitalsi- gnals, belsplelswelse sines
dgitalen Videosi-  7. Anordnung nach elnem oder mehreren dervoran- gnals,
in Spuren auf einem magnstischen Auf-  30  gehenden Anspr~che, dadurch
gekennzeichnet, zeichnungstrager, wobel diese Spuren parallel     daB die
ersten Codew5rter auierdem p + 2 auf- 



zueinander auf dem Aufzeichnungstrfiger und       einanderfoigende Bits mit
dem ersten Binirwert unter einem Winkel in bezug auf die i-fngsachse
enthalbtn. dieses Aufzeichnungstrigers verlaufen, wah- rend das
Digitalsignal in einem ersten Spurenab-  35  8. Anordnung nach einem
odermehreren dervoran- schnittder Spuren aufgezelchnetwird, die Anord-
gehenden AnsprOche, dadurch gekennzeichnet, nung sine Eingangsklemme zum
Aufnehmen des        daB die ersten Codeworter zusatzlich q + 2 auf-
Digitalsignals enthilt und ain AufzeichnungsmK-   einanderfbigende Bits mit
dam zweiten Binar- tel zum Aufzelchnen des Digitalsignals in dam er-  wart
enthaltbn. sten Spuronabschnitt umfart, dadurch gekenn-  40 zeichnet, dae
die Anordnung ain Codeworterzeu-  9. Anordnung nach einem odermehreren
dervoran- gungsmittel enthalt, das zum Erzeugen erster n-   gehenden
Ansprflche, dadurch gekennzeichnet, Bit-Codew8rter ausgelegt ist, und dali
das Auf-   dail p, q und r gleich 3 oder 5 sind. zeichnungsmitbl zum
Aufzeichnen der ersten n- Bit-Codeworter in zweiten Spurenabschnitten   45
10. Anordnungnacheinemodermehrerendervoran- ausgelegt ist, daB die ersten
Codeworterje sine   gehenden Ansprtche, dadurch gskennzeichnet, Folge
aufeinanderfolgend von p-Bits mit elnem     daB zum Erzeugen sines
Pilotsignals in der In ersten Binirwert, q-Bits mit dam zweitn Binar-   den
zweitsn Spurenabschnittbn aufgezeichnsten wart als dam invertierten
Blnarwert des ersten   Information, wobel des Pilotsignal aus einem Tri-
Binfirwerts und r-Bits mit dam ersten Binarwert  so
germiteinerverhaltnismal1ig niedrigen Frequenz enthalten, und daB p, q und
r ungerade Ganzzah-   In bezug auf die Frequenz der aufgezeichneten len
sind, far denen folgendes gilt: p 2 3, q 2 3 und  Information bestbht, die
Anordnung zum abwech- r 2 3.
selnden Aufzelchnen der ersten Codew8rter und der zwelten Codew8rtbr in den
zweiten Spuren- 2. Anordnung nach Anspruch 1, dadurch gekenn-  S5
abachnitten ausgelegt Ist, so dal' der mittlere zeichnet, dal die zweiten
Spurenabschnitte den    Wart der aufgezeichnetbn Information im we- Anfang
der Spuren bilden.                         sentlichen sich mit der Anderung
des verhiltnis- maiig niederfrequenten Tragers indert.    21
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Anordnung nach Anspruch 10, dadurch gekenn-        partie de plate desditbs
pistes. zeichnet, daB zu diseom Zwock das Milverhalt- nis der ersten und
zwelten Codewvrter ungleich  4. Dispositif suivant la revendication 1, 2 ou
3, ca- Null let.                                          ract6rise en co
qu'il est, en outre, concu pour ge- 5      nerer des seconds mots de code
de n bits et pour 12. Anordnungnacheinemodermehrerendervoran-
enregistrer lea seconds mots de code dans lee gehenden Ansprflche, dadurch
gekennzeoichnot,      deuxibmes parties de plates et on ce quo les so- daa
n = 25 let.                                    conds mots de code sont
l'inverse des premiers mots de code. 13. Anordnung nach einem odermehreren
dervoran-  1o gehenden Anspriche, dadurch gekennzeichnet,     5.
Dispositifeulvantla revendication 1,2,3ou4, ca- daB das orate Codewort
gleoch der 25-Bit-BInar-    racteru16 on ce quo r set bgal a p. zahl
*0001110001110000011100011* let.                6. Dispositif sulvant la
revendicatlon 5, caractbrise 15      on ce quo lea premiers mote de code
contlennent une sbquence comportant successivement p bits Rovendlcatlons
pr6sentant la premiere valour binaire, q bits prh- sentant la seconde
valeur binaire, p bits pr6sen- 1. Dispositif pour enregistror un signal
numbrique,   tantla premiere valeur binalre etA nouveau q bits par exomple
un signal vW6onum6rique dans des   20  pr6sentant la seconds valour
binaire. plates d'un support d'enregistremont magn6tl- quo, ces plates
s'btndant paralllement l'une a  7. Dispositif suivant l'une queiconque des
revendi- I'autr esur le support d'enregistroment etformant  cations
prbo6dentes, caractbrise en ce que lea un angle avoc l'axe longitudinal de
ce support     premiers mots de code contiennent on plus p + 2
d'enregletrement, tandli quo le signal numbrique   25  bits successife
prbsentant la premilre valeur bl- eat enregistrb dans une premlere partie
de plate   naire. desdites plates, ce dispositif comportant une bor- ne
d'entr6e pour recevolr le signal numbrique et  8. Dispositif suivant l'une
quelconque des revendi- compronant des moyens d'enregistrement pour
cations pr6cbdents, caracterisb on ce quo lee 



enregistrer Is signal numrinque dans la premiere  30  premiers mots de code
contiennent en plus q + 2 partie de plate, caract6risb en ce quo le
diepositif  bits successife pr6sentant la seconds valeur bi- comprend des
moyens g6n6rateurs de mots de         naire. code concus pour gen6rer des
premiers mots de code de n bits et en ce quo lee moyens d'enregis-  9.
Dispositif sulvant l'une quelconque des revendi- trement sont concus pour
enregistrer lea pre-  35  cations pr6cedentbs, caracterls6 en ce que p, q
miers mots de code de n bits dana des deuxUl-      et r sont egaux A 3 ou a
5. mes parties de pists, en co quo lea premiers mots de code contiennent
chacun une s6quence    10. Daspositlf suivant l'une quelconque des revendi-
comportant successivement p bits pr6sentant        cations precbdentes,
caracteris6 en ce quo, pour uno premibre valeur binaire, q bits pr6sentant
la  40  genbrer un signal-pilots dane l'information enre- seconds valeur
binaire qui eat l'inverse de la pro-  gistree dans lea deuxiemes parties de
plates, le- mire valour binaire et r bits prbsentantla premib-  quel
signal-pilots conssts en une porteuse pr6- re valour binalre et on ce quo
p, q et r sont des  sentant une frequence relativement basse par nombres
antlers impairs satisfaisant aux rela-     rapport A la fr6quence de
l'information enregis- tions sulvantes, p i 3, q r 3, et r 2 3..  45
tr6e, le dispositif est concu pourenregistrer en al- ternance lea premiers
mots de code et lea so- 2. Dlspositif suivant la revendlcatlon 1,
caracterls6  conds mots de code dans lea deuxibmes parties en co quo lee
deuxilmes parties de pistas for-     do plates pour quo la valeur moyenne
de l'infor- ment Is d6but des plates.                          mation
onregistr6e varie en substance avec la 50      variation de la porteuse A
frequence relativement 3. Dispositif suivant la revendication 1, pour
l'enre-  basse. gistrement d'un premier signal numerique dane lea premieres
parties de plates et pour l'enregis-  11. Dispositifuilvant la
revendicatlon 10, caracterise trement d'un second signal num6rique dane des
en ce qu'A cot offet, la disparite des premiers et troisl~mes parties de
plates dons lea plates, ca-  55  seconds mots de code n'est pas ogale A
z6ro. ract6ris6 en ce quo lea moyens d'enregistrement sont congus pour
enregistrer lea deuxibmes par-  12. Dispositif suivant l'une quelconque des
revendi- ties de pltets entre Ia premlire et la trolsibme   cations
prbcedentbs, caractbrisb en ce quo n = 12    23                  EP 0 492
704 51                24            1     li ii 11111 II li i *   C   L  ~M
S 25. 13. Dispositif suivant Iune quelconque des revendi- cations
pr6c6dentes, caractbrIs6 en ce que le premier mot de code eat dgal au
nombre binaire   5 de 25 bits u0001110001110000011100011,. 10 15 20 25 30
35 40 45 50 55 13    


